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Preface

For the medical patient presenting with an undifferentiated emergency, the best outcome is achieved when initial
assessment is by an experienced generalist, and subsequent care, if needed, by the appropriate specialist.

This book is written for the generalist: it aims to guide the trainee and provide an aide-memoire for the more
experienced physician, to diagnose and manage the broad range of problems and diseases encountered in the
emergency department, ambulatory care centre, acute medical unit or on the wards.

For this edition, we have enlisted experts to write or revise chapters; as previously, our intention has been to
produce a step-by-step practical guide to the management of medical emergencies, grounded in national and
international guidelines. The emphasis is on care of the patient in the first 24 hours, but guidance beyond this s
also provided, as well as instructions on how to perform practical procedures. Clear advice on when to call for
specialist help is given. Bed-side ultrasonography is beginning to transform acute medicine, and a new chapter
summarizes its uses.

David Sprigings
John B. Chambers

Xix






Evolution of acute medicine:
the development of ambulatory
emergency care

ViNcenT CONNOLLY

Acute medicine as a specialty

The specialty of acute medicine was developed to streamline the assessment and care of patients with acute
iliness or exacerbations of long-term conditions. Patients accepted on an acute medical unit (AMU) are assessed
on arrival by a senior doctor and assigned to one of four streams of care:
e Ambulatory emergency care, for same-day treatment and discharge without using a hospital bed
e Short-stay (<72 hours) inpatient care
» Organ-specific disease requiring inpatient care from a specialist team
o Frail older patients, for whom comprehensive geriatric assessment (Chapter 31) is needed.

An acute physician requires the clinical skills to manage patients with a broad range of clinical problems, and
in each of the care streams described above. This chapter focuses on ambulatory emergency care (Box 1).

Ambulatory emergency care (AEC)

e This is usually run by specialists in acute medicine, but can also be part of emergency medicine, surgery or
paediatrics. Delivery requires rapid assessment by a senior physician, usually a consultant.
o Referrals are accepted from (Figure 1):
e The emergency department
e General practitioners and community nurses
¢ Inpatient wards as part of a step-down approach to discharge
Other hospitals and clinics

Box 1 Ambulatory emergency care (AEC)

An effective AEC service can improve patient care and system efficiency.
The essentials for a highly functioning service are:

e Senior clinician presence throughout the opening hours

e Clear patient-selection criteria

e Agreed pathways for high-volume clinical presentations

e Access to a multi-disciplinary team to support care plans for older people

o Appropriate infrastructure to meet the demand, particularly staffing

xxi
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Patient with an acute medical problem
e Referral from GP
e Referral from ED
- Referral from other hospital or clinic

.

(Triage.
Assess using ABCDE method
Key observations (Table 1.1)
Focused history: major problems,
| context and comorbidities

!

o~ s [ stabilize
Patient clinically unstable? ! .
[ ! '@ Admit to appropriate ward

No T
Y i i

[Patient suitable for AEC (Table 1)?

Yesl

Admit to AEC centre
Further assessment
Observation
Treatment |
Liaison with speciality team (Table 2) |

Discharge, with GP/ Admit to appropriate
speciality follow-up ward
if needed

Figure 1 Ambulatory emergency care (AEC) in acute medicine.

e |fsuitable for AEC, the patient and relatives or carers must be informed that the plan is for same-day care then
discharge, since the initial expectation after referral is often that an inpatient admission will be needed.
e The initial assessment must establish suitability for AEC.

Is the clinical condition suitable for AEC?
Is the patient actually well enough for early outpatient review? Alternatively, is the patient sick enough to require
inpatient admission? National Early Warning Score (NEWS) can help (Table 1.2), but must be interpreted
individually in the clinical context and working diagnosis. For example, a patient on long-term domiciliary oxygen
may have a high NEWS but be clinically stable and suitable for AEC; a young person with low oxygen saturation
levels may not trigger concern, even with a sub-massive PE.

The Ambscore (Table 1) is also useful. A composite score of 5 or more suggests that the patient is suitable for
AEC. The Ambscore can be a particularly useful tool when less experienced staff are responsible for streaming, to
help build confidence in the process.

Can the AEC unit deliver the required care?
Is there access to required back-up services: diagnostics; support by a community heart failure team; and ability to
give parenteral antibiotics seven days a week.

Are staffing levels adequate in the face of current patient load and concerns like sickness and annual leave?
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Table 1 The Amb Score.

Factor Score

1 if applicable, 0 if not applicable

Female sex
Age <80 years
Has access to personal/public transport
IV treatment not anticipated
Not acutely confused
National Early Warning Score =0
Not discharged from hospital within previous 30 days
Total Amb score 0-7
A score of 5 or more suggests the patient is suitable for AEC

Can the AEC unit cope with the patient’s personal needs?
These include feeding, toileting and behaviour. It is possible to manage frail older people with confusion or
delirium in the AEC unit if the appropriate support is available.

Patient presentations to AEC
The clinical scenarios suitable for management in the AEC unit are in four main categories.

Diagnostic exclusion

Examples include:

e Chest pain with no acute ECG changes and low coronary risk. The patients can awaittroponin assays on AEC.

e Sudden onset severe headache in the absence of other neurological symptoms or signs. Exclusion of
subarachnoid haemorrhage or other potentially serious diagnoses, with a CT of the brain and possibly a
lumbar puncture, can be delivered in AEC.

e Suspected pulmonary embolism if haemodynamically stable. A CTPA (see Chapter 57) according to clinical
scores can be performed.

* Non-specific abdominal pain.

Management of specific conditions

Patients may present with an easily recognizable diagnosis, for example DVT, cellulitis, atrial fibrillation, for
which the patient requires a clinical management plan. There is often a need for confirmatory diagnostic tests,
which should be readily available, or in the case of cellulitis, an outpatient parenteral intravenous antibiotic
service. The patient may need to return to the AEC service for ongoing management or referral to another
service for follow-up.

Management after risk-stratification

This group of clinical scenarios uses validated risk stratification tools to identify suitable patients for AEC.
Examples include the Glasgow-Blatchford score for acute upper gastrointestinal bleeding, the Hestia score for
suspected pulmonary embolism and the CURB-65 score for pneumonia. These scoring systems stratify
patients as to their suitability for an AEC management pathway. This supports clinical decision making but is
not a substitute for it. The stratification tools should be readily available for use, with the result recorded in the
healthcare records.
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Procedures
Some important clinical procedures can be performed, for example drainage of pleural effusions, knee aspiration
and paracentesis. These may not be true emergencies, but are needed quickly for therapeutic or diagnostic
purposes. Referrals in the evening can be seen the next day for the procedure, with follow-up investigations and
referral as individually appropriate.

The procedures should always be carried out or directly supervised by a competent senior clinician. Another
benefit of this model is that it is a training opportunity for junior medical staff.

The frail older patient
Frail older people are often admitted to hospital beds, although the clinical presentation with significant
functional decline does not suggest serious illness. The involvement of a multi-disciplinary team within AEC can
support the patient’s needs. For example, an elderly patient who has fallen and fractured the inferior pubic ramus
requires analgesia, walking and toileting aids at home and regular home visits until their functional status has
returned to normal. This can all be initiated in an AEC service without hospital admission.

Many AEC services do not care for confusion or delirium, but some tailor their resources to support
management at home.

AEC infrastructure and processes

Location

Many of the lessons concerning the development of AEC mirror those learned in the development of day surgery.
The unit consists of offices and trolleys and placing it close to the emergency department or acute medicine

unit increases referrals.

Staffing

Adequate staffing capacity to match the demand for services. Typically a consultant should be available for 12
hours per day with support from junior medical staff. There will be a mix of nurse practitioners, staff nurses and
healthcare assistants. Some units combine medical and surgical AEC by sharing the facilities and nursing staff.

Diagnostic support

Diagnostic support forthe AEC service is needed, for example designated slots for Doppler ultrasound for DVT, CT
pulmonary angiograms for suspected pulmonary embolism or an agreement to provide imaging within specified
time scales, such as CT head scans within one hour of request. The time scales for diagnostics need toreflect the
overall timescales for effective operation of the AEC unit; this should include the reporting of any imaging.

Pathways and checklists
Local pathways for common clinical scenarios reduce variability of care and increase speed and efficiency.
Exclusion criteria should be minimized.
A safety checklist incorporated into the healthcare records helps to ensure that vital checks are carried out,
for example:
e NEWS check
e Pain management
e Cannula check
e Radiology results
* Medication advice
Follow-up arrangements should be agreed.
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Table 2 Clinical teams in the ambulatory emergency care network.

e Chronic obstructive pulmonary disease outreach team
¢ Rapid access chest pain clinic

¢ Transient ischaemic attack/stroke clinic

e Pleural diseases clinic

e Pain management team

e Falls clinic

¢ Multi-disciplinary functional assessment team
e Rapid response team

¢ Diabetes nurse specialist

¢ Palliative care team

¢ Heart failure team

Patient information

Patients should be provided with a simple information booklet explaining the AEC service, the working diagnosis,
treatment plan and follow-up arrangements. The booklet should include what to do in the event of symptom
recurrence or treatment complications, with a contact telephone number for in hours and out of hours. This
provides a safety net for the patient and feedback for the team.

Networking
The back-up network of services (Table 2) should be made aware of the AEC service, in particular where it is and
howit operates. The option of being able to make direct patient referrals especially out of hours and at weekends
can significantly improve the quality of patient care. These services contribute to educating the patient about their
chronic conditions.

Audit
Audit data should be collected to monitor the AEC unit’s safety and effectiveness:
e Outcome metrics:
e Mortality rate in acute medicine
e Proportion of patients returning directly to their own home
e Process metrics:
e Percentage of patients assessed within 15 min of arrival
e Percentage of patients that have a medical assessment within 60 min
e Balancing metric:
» Percentage of patients re-attending or re-admitted within seven days

Further reading

Ambulatory Emergency Care website: http://www.ambulatoryemergencycare.org.uk/.
Connolly V, Thompson D (2014) Acute care toolkit 10: Ambulatory emergency care. London: RCP. https:/
www.rcplondon.ac.uk/guidelines-policy/acute-care-toolkit- 10-ambulatory-emergency-care.






SECTION 1
Presentations in Acute Medicine



General



CHAPTER 1

The critically ill patient

MaRrLES OsTERMANN AND DAVID SPRIGINGS

Key features of the critically ill patient are severe respiratory, cardiovascular or neurological derangement, often in
combination, reflected in abnormal physiological observations (Tables 1.1 and 1.2). Principles of management are
summarised in Box 1.1 and Figure 1.1.

Priorities
Make a rapid but systematic assessment using the ABCDE approach.

While doing this, collect information about the patient, the current problem, the context and comorbidities.
Attach monitoring (ECG and oxygen saturation) and secure venous access.

Box 1.1 The critically ill patient: principles of management (Resuscitation Council (UK))

Use the Airway, Breathing, Circulation, Disability, Exposure (ABCDE) approach to assess and treat the
patient.

Do a complete initial assessment and re-assess regularly.

Treat life-threatening problems before moving to the next part of assessment.
Assess the effects of treatment.

Recognize when you will need extra help. Call for appropriate help early.

Use all members of the team. This enables interventions (e.g. assessment, attaching monitors, intravenous
access), to be undertaken simultaneously.

Communicate effectively — plan approach

The aim of the initial treatment is to keep the patient alive, and achieve some clinical improvement. This
will buy time for further treatment and making a diagnosis.

Remember: it can take a few minutes for treatments towork, so wait a short while before reassessing the
patient after an intervention.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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Suspected critical illness: severe
respiratory, cardiovascular or
neurological derangement

You are likely to need
help, so don't delay
calling for this

Y

Assess using ABCDE method
Key observations (Table 1.1 and
Table 1.2)
Oxygen, ECG monitor, IV access
Stabilize airway, (Table 1.3)
breathing and circulation

L Correct hypoglycaemia

Focused history: major problems,
context and comorbidities
Systematic examination

Urgent investigation (Table 1.4)
\. —

e
Further management directed by
dominant clinical problem or
working diagnosis

e,

Figure 1.1 Approach to the patient with suspected critical illness.

Airway and breathing
e Ensure the airway is clear. If the patient is unconscious, remove dentures if loose and aspirate the pharynx,
larynx and trachea with a suction catheter. See Chapter 112 for detailed advice on airway management.

if there is no reflex response (gagging or coughing) to the suction catheter or the respiratory rate is <8/min, a
cuffed endotracheal tube should be inserted, preferably by an anaesthetist. Before this is done, ventilate the
patient using a bag-mask system with 100% oxygen.

What is the respiratory rate? Rates <8 or >30/min signify potential critical illness. Is there respiratory distress,

shown by dyspnoea, tachypnoea, ability to speak only in short sentences or single words, agitation and
sweating? Is arterial oxygen saturation <90% despite breathing 40% oxygen? This indicates severe impair-
ment of gas exchange. See Chapter 11 for management of respiratory failure.

Circulation

e Remember that a ‘normal’ blood pressure may be maintained by vasoconstriction and does not mean that
organ perfusion is adequate. Signs of low cardiac output include confusion and agitation, cold extremities,
sweating, oliguria and metabolic acidosis.

Heart rates <40 or >130/min with signs of low cardiac out put require urgent correction: see Chapters 39-44
for management of arrhythmias.

If systolic BP is <80 mmHg, or has fallen by more than 40mmHg and there are signs of low cardiac output,
urgent correction is needed. Look carefully at the JVP, which may provide an important clue to the diagnosis.
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Table 1.1 Nine key observations in suspected critical illness.

Observation

Signs of critical illness

Action

Airway

Respiratory rate

Arterial oxygen
saturation

Heart rate

Blood pressure

Perfusion

Conscious level

Temperature

Blood glucose

Evidence of upper airway obstruction
(Table 1.3)
Respiratory rate <8 or >30/min

Sa0; <90%

Heart rate <40 or >130/min
with signs of impaired organ perfusion

Systolic BP <90 mmHg or fall in systolic
BP by more than 40 mmHg, with signs
of impaired organ perfusion

Signs of impaired organ perfusion: cool/
mottled skin with capillary refill time
>2s; agitation/reduced conscious level;
oliguria

Reduced conscious level (unresponsive
to voice)

Core temperature <36 or >38 °C, with
hypotension, hypoxaemia, oliguria or
agitation/reduced conscious level
Blood glucose <4 mmol/L with signs of
hypoglycaemia (sweating, abnormal
behaviour, reduced conscious level,
seizures)

See Table 1.3 and Chapter 112 for management of
the airway

Give oxygen (initially 60-100%)

Connect a pulse oximeter

Check arterial oxygen saturation and blood gases

See Chapter 11 for management of respiratory failure
Give oxygen (initially 60-100% if there are other signs
of critical illness)

Check arterial blood gases (Chapter 118)

Give oxygen 60-100%

Connect an ECG monitor and obtain IV access

See Chapters 39-44 for management of cardiac
arrhythmias

Give oxygen 60-100%

Connect an ECG monitor and obtain IV access

See Chapter 2 for management of hypotension/shock
Give oxygen 60-100%

Connect an ECG monitor and obtain IV access

See Chapter 2 for management of hypotension/shock

Stabilize airway, breathing and circulation
Endotracheal intubation if GCS 8 or less
Exclude/correct hypoglycaemia

Give naloxone if opioid poisoning is possible

See Chapter 3 for further management of the patient
with reduced conscious level

See Chapter 35 for further management of sepsis
syndrome

Give 100mL of 20% glucose or 200 mL of 10%
glucose over 15-30min IV, or glucagon 1 mg IV/IM/SC
See Chapter 81

GCS, Glasgow Coma Scale score
AVPU scale: alert = GCS 14 or 15; voice responsive = GCS 12; pain responsive = GCS 8; unresponsive = GCS 3.

If there are no signs of pulmonary oedema, give I'V fluid (500 mL crystalloid over 15min). If hypovolaemia or
vasodilatation is likely (suspect vasodilatation if the pulses are bounding), lay the patient flat and elevate the
foot of the bed. See Chapter 2 for further management of hypotension and shock.

Neurological status (‘disability’ - ‘da brain’)

» What is the conscious level (assessed using the Glasgow coma scale score (GCS) (p. 20))? If the GCS is <9,
contact an anaesthetist immediately, as the patient may need urgent endotracheal intubation.

e If the conscious level is reduced, you must exclude hypoglycaemia by immediate stick test. If blood
glucose is <4.0 mmol/L, give 100mL of 20% glucose or 200 mL of 10% glucose over 15-30 min |V, or
glucagon 1 mg IV/IM/SC. Recheck blood glucose after 10 min, if still below 4.0 mmol/L, repeat the above IV
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Table 1.2 National Early Warning Score (NEWS).

National Early Warning Score (NEWS)*

PHYSIOLOGICAL
PARAMETERS

Respiratory Rate

Oxygen
Saturations

Temperature 35.1-36.0|36.1 - 38.0|38.1 - 39.0

Systolic BP 101-110 | 111 - 219

Heart Rate ‘ | 41-50 | 51-90

Level of
;s A
Consciousness

*The NEWS initiative flowed from the Royal College of Physicians’ NEWS Development Implementation Groups NEWSDIG, and was jointly developed and funded

in collaboration with the Royal College of Physicians, Royal College of Nursing, National Outreach Forum and NHS Training for innovation.

Source: Royal College of Physicians. National Early Warning Score (NEWS): Standardising the assessment of acute illness severity in the NHS. Report of a working party.
London: RCP, 2012.

Level of Consciousness: A, Alert; V, responds to Voice; P, responds to Pain; U, Unresponsive.

The NEWS scoring system

In some settings, patients will have a impaired level of consciousness as a consequence of sedation, eg following surgical
procedures. Thus, the assessment of consciousness level and necesslty to escalate care should be considered in the time-limited
context of the appropriateness of the consciousness level in relation to recent sedation.

For patients with known hypercapnoeic respiratory failure due to chronic obstructive pulmonary disease (COPD), recommended
British Thoracic Society target saturations of 88-92% should be used. These patients will still ‘score’ if their oxygen saturations are
below 92 unless the score is ‘reset’ by a competent clinical decision-maker and patient-specific target oxygen saturations are
prescribed and documented on chart and in the clinical notes.

All supplemental oxygen when administered, must be prescribed.

The National Early Warning Score (NEWS) thresholds and triggers

Clinical risk
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glucose treatment. In patients with malnourishment or alcohol use disorder, there is a remote risk of
precipitating Wernicke encephalopathy by a glucose load: prevent this by giving thiamine 100 mg IV before
or shortly after glucose administration. See Chapter 81 for further management of hypoglycaemia.

Ifthe respiratory rate is <12/min or the pupils are pinpoint, or there is other reason to suspect opioid poisoning,
give naloxone. Give up to 4 doses of 800 pgm IV every 2—3min until the respiratory rate is around 15/min.
Further doses may be needed (see p. 233).

If you suspect benzodiazepine overdose may be the cause, give flumazenil, 200 pgm IV over 15 s; if needed,
further doses of 100 pgm can be given at 1-min intervals up to a total dose of 2 mg.

If there are recurrent or prolonged major seizures, treat with diazepam 10-20 mg IV or lorazepam 2-4mg IV:
see Chapter 16 for management of seizures.

e Examine the eyes and pupils, and check for neck stiffness.

e Make a rapid assessment of limb tone and power: is there lateralized weakness?

Exposure (entire examination)

e Check for abdominal tenderness and guarding. If the patient has severe abdominal pain or generalized
abdominal tenderness, and is shocked (systolic BP <90 mmHg with cold skin), the likely diagnosis is generalized
peritonitis, mesenteric infarction, severe pancreatitis or ruptured abdominal aortic aneurysm (Table 21.1).

e Examine the limbs, spine and perineum for evidence of ischaemia or a septic focus.

Further management

Investigation of the critically ill patientis given in Table 1.4. Further management is directed by the dominant
clinical problem or working diagnosis.

Table 1.3 Assessment and stabilization of the airway.

Signs of acute upper Causes of acute upper Action if you suspect upper
airway obstruction airway obstruction airway obstruction
Conscious Respiratory distress® Foreign body Sit the patient up
patient Inspiratory stridor Anaphylaxis (Chapter 38) Give high-flow oxygen
Suprasternal retraction Angioedema (Chapter 27)  Call for urgent help from an anaesthetist and
Abnormal voice ENT surgeon
Coughing/choking Specific management of cause of obstruction
Unconscious Respiratory arrest Above causes Head-tilt/chin-lift manoeuvre
patient Inspiratory stridor Tongue and soft tissues of ~ Remove dentures if loose and aspirate the
Gurgling oropharynx pharynx, larynx and trachea with a suction
Grunting/snoring Inhalation of foreign catheter
body, secretions, blood, Call for urgent help from an anaesthetist
vomitus See Chapter 112 for management of the
airway

Specific management of cause of obstruction

“ Respiratory distress is shown by dyspnoea, tachypnoea, ability to speak only in short sentences or single words, agitation
and sweating.
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Table 1.4 Investigation of the critically ill patient.

Immediate

Arterial blood gases, pH and lactate

ECG

Blood glucose

Plasma sodium, potassium, urea and creatinine
Full blood count

Urgent

Chest X-ray

Echocardiography if hypotension/shock

Cranial CT if reduced conscious level or focal signs
Coagulation screen if low platelet count, suspected coagulation disorder, jaundice or purpura
Biochemical profile

Amylase if abdominal pain or tenderness
C-reactive protein

Blood culture if suspected sepsis

Urine stick test

Toxicology screen (serum 10 mL and urine 50 mL) if suspected poisoning

Further reading

Capana M, lvya J, Rohlederb T, Hickman J, Huddleston JM. (2015) Individualizing and optimizing the use of
early warning scores in acute medical care for deteriorating hospitalized patients. Resuscitation 93,
107-112.

Royal College of Physicians (2012) National Early Warning Score (NEWS): Standardising the assessment of
acute illness severity in the NHS. Report of a working party. London: RCP. https//www.rcplondon.ac.uk/
projects/outputs/national-early-warning-score-news.



CHAPTER 2
Hypotension and shock

MaRLIES OSTERMANN AND DAVID SPRIGINGS

e Shock is acute circulatory failure associated with inadequate oxygen utilization by the cells, resulting in organ
dysfunction and lactic acidosis (>2 mmol/L).

Compensatory mechanisms may initially maintain the blood pressure, but hypotension is usually present:

o Systolic blood pressure (SBP) <90 mmHg or mean arterial pressure (MAP) <65 mmHg

e Fall in systolic BP >40mmHg

Causesof shock are given inTable 2.1. Up to one-third of patients admitted to ICU have shock predominantly
caused by sepsis.

Monitor vital signs in patients at risk (e.g. acute coronary syndrome, pneumonia) to detect the first signs of

developing shock and take prompt action to reverse this.

Priorities

Initial management is summarized in Figure 2.1.

1 If hypovolaemia or vasodilatation is likely, lay the patient flat and elevate the foot of the bed.

2 Give oxygen. Place an IV cannula. Attach an ECG monitor. Check oxygen saturation. Make a rapid clinical
assessment (Table 2.2). Look carefully at the JVP, and assess skin temperature and perfusion. Investigations
needed urgently are given in Table 2.3.

Questions to ask yourself include:

e |sthereobvioushaemorrhage from the gastrointestinal tract or other site (e.g. abdominal aortic aneurysm)
(Chapters 73 and 74)?

e |s there a major arrhythmia (Chapter 39)?

e |s there ECG evidence of an acute coronary syndrome (ST segment elevation or depression, new left bundle
branch block) (Chapters 45 and 46)?

e |s there associated pulmonary oedema, indicating cardiogenic shock (Chapter 49)?

e |s there fever, or other features pointing to sepsis (Chapter 35)?

e Is pulmonary embolism possible (Chapter 57)? Hypotension and hypoxaemia without pulmonary oedema
suggest pulmonary embolism or sepsis; in this setting, a raised JVP would favour pulmonary embolism and a
low JVP sepsis.

e Is tension pneumothorax a possibility (e.g. recent central vein cannulation) (Chapter 64)?

e Could this be anaphylaxis (Chapter 38)? If the patient has recently been exposedto a potential allergen, and
has urticaria, erythema, angio-oedema or wheeze, treat as anaphylaxis and give adrenaline 0.5-1mg IM
(0.5-1 mL of 1 in 1000 solution). Further management is detailed in Chapter 38.

3 If hypotension does not respond promptly, put in a bladder catheter so that urine output can be
monitored. The urine output is a rough guide to renal blood flow and cardiac output; the target is
>0.5 ml/kg/h.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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=
Systolic BP <90 mmHg or mean arterial pressure (MAP)
<65 mmHg or fall in systolic BP >40 mmHg with organ
dysfunction and lactic acidosis
N

Assessment using ABC DE method
Key observations (Table 1.1)
Oxygen, ECG monitor, IV access
Stabilize airway and breathing
Correct major arrhythmia (Chapter 39)
If hypovolaemia or vasodilatation
likely, lay the patient flat and

L elevate foot of bed

Focused assessment (see text)
Consider differential diagnosis (Table 2.1)
Urgent investigation (Table 2.3)

o

Y ;
Urgent echocardiography i S
(Tables 2.4 and 2.5) R
Start inotropic—
vasopressor therapy
(Tables 2.6 and 2.7)

| Bl

Review clinical features and results

Consider bladder catheter and invasive central venous/
arterial pressure monitoring

Figure 2.1 Management of hypotension and shock.

If there is obvious haemorrhage:

Give IV crystalloid
500 mL over 15 min

Reassess and repeat if no
pulmonary oedema

Diagnosis and treatment of underlying disorder (Table 2.1)

* Get help from a gastroenterologist (if you are dealing with suspected upper gastrointestinal haemorrhage) or a

surgeon (see Chapters 73 and 74).
* Place a second large-bore IV cannula (e.g. grey Venflon).

* Rapidly transfuse crystalloid until the systolic BP is around 100 mmHg. Start transfusing blood as soon as it
is available. If systolic BP is still <90 mmHg despite 1L of crystalloid, and cross-matched blood is not yet
available, use grouped but not cross-matched blood and save a sample of the transfused blood for a

retrospective cross-match.
e Aim for a haemoglobin concentration of 80 g/L.
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Table 2.1 Differential diagnosis of hypotension and shock.

Hypovolaemia

Haemorrhage

Urinary loss

Gastrointestinal fluid loss

Cutaneous loss (e.g. burns)

Third-space sequestration (e.g. acute pancreatitis)

Cardiac obstruction

Pulmonary embolism (Chapter 57)
Cardiac tamponade (Chapter 54)
Tension pneumothorax (Chapter 64)

Cardiac pump failure (see Chapter 49)

Acute myocardial infarction (usually associated with pulmonary oedema, except when due to right ventricular infarction)
Acute myocardial ischaemia (usually associated with pulmonary oedema)

Arrhythmia (especially when associated with valve disorder, e.g. severe aortic stenosis, or impaired left ventricular
function, in which case usually associated with pulmonary oedema)

Acute aortic or mitral regurgitation (due to endocarditis, aortic dissection, papillary muscle or chordal rupture) (always
associated with pulmonary oedema)

Ventricular septal rupture complicating myocardial infarction (often associated with pulmonary oedema)

Vasodilatation

Sepsis

Drugs and toxins

Anaphylaxis

Acute adrenal insufficiency (Addisonian crisis)

Table 2.2 Clinical signs pointing to the cause of hypotension.

Cause of hypotension Pulse volume Skin temperature Jugular venous pressure

Hypovolaemia Low Cool Low
Cardiac obstruction or pump failure Low Cool Normal or raised
Vasodilatation Normal or increased Warm Low

Table 2.3 Urgent investigation in hypotension.

ECG
Chest X-ray

Echocardiography if indicated (see Tables 2.4, 2.5)
Arterial blood gases, pH and lactate; in refractory cases, central venous oxygen saturation and veno-arterial partial

pressure of CO,
Blood glucose

Plasma sodium, potassium, urea and creatinine

Full blood count

Group and screen (cross-match six units if acute haemorrhage suspected)

Coagulation screen if low platelet count, suspected coagulation disorder, jaundice or purpura

Blood culture
Urine stick test
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Table 2.4 Indications for urgent echocardiography in the hypotensive patient.

Suspected cardiac tamponade

« Hypotension and breathlessness following placement of central venous cannula or pacing lead, or in a patient with
known cancer

e Raised jugular venous pressure

e Pulsus paradoxus >10 mmHg

Suspected acute major pulmonary embolism
¢ Risk factors for venous thromboembolism

e Raised jugular venous pressure

e Hypoxaemia

Hypotension with pulmonary edema

Unexplained severe hypotension

e Correct clotting abnormalities. If the prothrombin time is >1.5 x control, give vitamin K 10 mg IV and 2 units of
fresh frozen plasma. If the platelet count is <75x 10'%L, give platelet concentrate. Recheck the platelet count
if >4 units of blood have been transfused. If fibrinogen is <1.5g/L, give cryoprecipitate.

e Consider tranexamic acid.

If there is cardiogenic shock (hypotension with pulmonary oedema):

o Correct major arrhythmias (Chapters 39-44).

e if there is ECG evidence of ST-segment-elevation acute coronary syndrome, consider primary angioplasty if
feasible (Chapter 45).

Arrangeurgentechocardiography to assess right and left ventricular function and to exclude ventricular septal

rupture, pericardial tamponade and acute aortic or mitral regurgitation (Table 2.5).
Increase the inspired oxygen, aiming for an oxygen saturation of >90%/arterial PO, >8 kPa. If these targets are
notmet despite an inspired oxygen concentration of 60%, use a continuous positive airway pressure system

Table 2.5 Echocardiographic findings in hypotension.

Cause of IVC LV size LV contraction RV size RV contraction
hypotension

Hypovolaemia Flat Small Increased Small Increased

Sepsis Flat Normal or large Normal, reduced or Normal or large Normal or reduced
increased

LV dysfunction Normal or dilated Large Reduced regionally  Normal Normal (unless

due to ischaemia or globally associated RV

infarction)

Acute major Dilated Normal or small ~ Normal or Large Reduced

pulmonary increased

embolism

Cardiac Dilated Normal or small ~ Normal or Normal or Diastolic free wall

tamponade increased small collapse

RV infarction Dilated Normal or large if Normal or reduced Large Reduced

associated LV if associated

inferior infarction inferior infarction

IVC, inferior vena cava; LV, left ventricular; RV, right ventricular.
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Table 2.6 Choice of inotropic/vasopressor therapy.

Cause of hypotension Choice of therapy
Left ventricular failure Dobutamine or phosphodiesterase inhibitor if systolic BP is
>90 mmHg
Levosimendan or phosphodiesterase inhibitor
Right ventricular infarction Dobutamine if systolic BP is 80-90 mmHg
Pulmonary embolism Noradrenaline if systolic BP is <80mmHg
Cardiac tamponade while awaiting Noradrenaline
pericardiocentesis
Septic shock Noradrenaline
Dobutamine should be added if cardiac output is low
Anaphylactic shock Adrenaline

Table 2.7 Inotropic/vasopressor therapy: dosages.

Drug Dosage (p:g/kg/min) Effect
Adrenaline 0.05 Beta-1 inotropism and beta-2 vasodilatation

0.05-5 Beta-1 inotropism and alpha-1 vasoconstriction
Dobutamine 5--40 Beta-1 inotropism and beta-2 vasodilatation
Dopamine 5-10 Beta-1 inotropism

10-40 Alpha-1 vasoconstriction
Noradrenaline 0.05-5 Alpha-1 vasoconstriction and beta-1 inotropism
Milrinone 0.375-0.75 Phosphodiesterase inhibitor; inotropy and vasodilatation
Levosimendan 0.1 Calcium-sensitizing agent; inotropy and vasodilatation

(Chapter 113). Intubation and mechanical ventilation may be appropriate in some patients: discuss this with an
intensivist and cardiologist.
Start inotropic/vasopressor therapy (Tables 2.6 and 2.7).
Diuretics are relatively ineffective in patients with cardiogenic shock, but can be used in case of fluid overload
once the cardiac output has increased (as shown by improvement in the patient’s mental state and skin
perfusion): if renal function is normal, give Furosemide 40 mg IV.
Providing the systolic BP has increased to at least 100 mmHg, start a nitrate infusion, initially at low dose (e.g.
isosorbide dinitrate 2 mg/h).
If the patient is not improving, consider haemodynamic monitoring using pulse contour or thermodilution
techniques to allow more accurate titration of therapy. Adjust the doses of inotrope/vasopressor +/— nitrate,
aiming for normalization of tissue perfusion parameters (serum lactate, urine output, skin perfusion).
Discuss management with a cardiologist if you suspect a surgically correctable cause (e.g. papillary muscle
rupture) or there is evidence of acute myocardial ischaemia without infarction (Chapter 46).

Further management

The key points in the management of hypotension/shock are to:

e Make a diagnosis and give specific treatment (e.g. pericardiocentesis for tamponade, PCl for ACS, cardiac
surgery for ruptured papillary muscle). Seek help from an intensivist and, in the case of cardiogenic shock, a
cardiologist.
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e Correct cardiac arrhythmias.

e Correct hypovolaemia while avoiding fluid overload.

e Correct hypoxia and biochemical abnormalities.

e Use inotropic/vasopressor therapy if there is refractory hypotension.

1 Make a diagnosis and give specific treatment:
e Consider the causes in Table 2.1.
e Echocardiography is indicated if the diagnosis remains unclear.
e Give hydrocortisone 200 mg IV if the patient has been on previous long-term steroid treatment (predniso-
lone >7.5mg daily) or you suspect acute adrenal insufficiency (Chapter 90).
2 Correct cardiac arrhythmias:
e Ventricular tachycardia or supraventricular tachycardia with a ventricular rate >150 min should be treated
with DC cardioversion (Chapter 121).
Acute atrial fibrillation: consider DC cardioversion if the ventricular rate is >140 min, after correction of

hypoxia and electrolyte disorders. Otherwise, give amiodarone IV (via a central line; 300 mg in glucose
5% over 60 min, followed by 900 mg over 24 h). Most drugs used to control the ventricular rate in atrial
fibrillation are contraindicated in hypotension. Digoxin is largely ineffective when sympathetic drive is
high.
If there is severe bradycardia (heart rate <40 min), give atropine 0.6-1.2 mg IV, with further doses at 5-min
intervals up to a total dose of 3 mg if the heart rate remains below 60 min. If there is little response to
atropine, use an external transcutaneous pacing system or put in temporary pacing wire (Chapter 119).
3 Correct hypovolaemia:

e If there is obvious hypovolaemia (appropriate clinical setting; low JVP with flat neck veins), give IV fluid

(blood, colloid or crystalloid as appropriate to the cause). There is no role for a central line unless the patient
needs inotropic medication.
e If the evidence for hypovolaemia is less certain, but there are no clinical signs of fluid overload, give a fluid
challenge, especially if the JVP is difficult to assess.
If systolic BP remains <90 mmHg despite correction or exclusion of hypovolaemia, search for and treat other

causes of hypotension, of which sepsis is the most likely. In patients with acute bleeding, relative
hypotension can be accepted until the bleeding is stopped surgically. In sepsis with prior systemic
hypertension, a MAP >65 mmHg may be needed to prevent acute kidney injury.

There is no single value of LV filling pressure or CVP that should guide fluid replacement; instead, multiple

methods should be used, including dynamic measures (e.g. pulse-pressure variability on the arterial line or
the change in IVC diameter on leg raising).

e Even in fluid-responsive patients, titrate fluid carefully to avoid hypervolaemia

 |f BP remains low, inotropic-vasopressor therapy will be needed.

4 Correct hypoxia and biochemical abnormalities:

e Maintain PaO, >8 kPa (60 mmHg), arterial saturation >90%.

e Severe metabolic acidosis may contribute to hypotension. It is crucial to identify the cause of metabolic
acidosis so that the correct treatment can be initiated. Causes of metabolic acidosis are given on p. 249. If
arterial pH is <7.1 and falling, consider giving 50mL of 8.4% sodium bicarbonate whilst waiting for a
response to treatment of the underlying disease. Recheck arterial pH after 30 min.

5 Use inotropic/vasopressor therapy if there is refractory hypotension:

e If systolic BP remains <90 mmHg (MAP <65 mmHg) with signs of hypoperfusion (associated with low central
venous oxygen saturation) despite correction of hypovolaemia, start inotropic/vasopressor therapy whilst
searching for the underlying cause.

* Inotropes are not indicated for a low LV ejection fraction on echocardiography without signs of low cardiac
output.
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e Invasive central venous and arterial pressure monitoring is recommended.

e Choice of therapy and dosages are summarized in Tables 2.6 and 2.7.

¢ Discuss with a cardiologist whether intra-aortic balloon counterpulsation (balloon pump) or left ventricular
assist device is indicated as a bridge to definitive treatment (e.g. surgery for a ruptured papillary muscle).

Further reading

Francis GS, Bartos JA, Adatya S (2014) Inotropes. / Am Coll Cardiol 63, 2069~-2078.

Mackenzie DC, Noble VE (2014) Assessing volume status and fluid responsiveness in the emergency
department. Clin Exp Emerg Med 1, 67-77. http://dx.doi.org/10.15441/ceem.14.040.

Roshdy A, Francisco N, Rendon A, Gillon S, Walker D (2014) Critical Care Echo Rounds: Haemodynamic
instability. Echo Research and Practice, September. DOI: 10.1530/ERP-14-0008.

Task force of the European Society of Intensive Care Medicine (2014) Consensus on circulatory shock and
hemodynamic monitoring. /ntensive Care Med40, 1795-1815. DOI: 10.1007/s00134-014-3525-z.



CHAPTER 3

Reduced conscious level

Simon RINALDI

[ Reduced conscious level ]

y

Assess using ABCDE method

Key observations (Table 1.1)

Oxygen, ECG monitor, IV access

Stabilize airway, breathing and circulation

Consider need for endotracheal intubation (Chapter 112) and ventilatory support (Chapter 11)
Correct hypoglycaemia (Chapter 81)

Treat prolonged or recurrent major seizures (Chapter 16)

If opioid poisoning suspected, give naloxone

4
[Focused assessment (Table 3.2) J

Urgent investigation (Table 3.3)

A Y

T
Toxic, CNS infection Stroke or
metabolic or SAH likely SOL likely
or hypoxic

cause likely
N

T ,
No focal signs Meningism Focal signs or
or meningism +/— fever papilloedema
N/
1
(

4

Empirical anti-microbial Empirical anti-microbial
therapy therapy if CNS infection
CT/MRI then LP possible CT/MRI

(if no contra-indication)

Y

Review clinical features and results
Diagnosis and treatment of underlying disorder
Supportive care to prevent complications of coma

Figure 3.1 Assessment and management of the patient with a reduced conscious level.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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A reduced conscious levelischaracterizedbyimpaired awarenessand decreased responsivenesstoexternal stimuli.
Akinetic mutism, functional unresponsiveness, severe neuromuscular impairment and the locked-in syndrome can
sometimes be mistaken for a reduced conscious level.

In patients aged <40, poisoning is the commonest cause of a reduced conscious level not due to trauma, and
in those >60, stroke. However, the differential diagnosis is broad (Table 3.1). Stabilization of the patient, with
rapid identification and treatment of reversible causes, is required to achieve a good outcome. Management is
summarized in Figure 3.1.

Priorities
1 Stabilize the airway, breathing and circulation
For detailed guidance, see Chapters 1, 59, 112 (airway management), 11 and 113 (management of

respiratory failure) and 2 (management of hypotension and shock).

Table 3.1 Causes of a reduced conscious level.

Without localizing signs or meningism With meningism With localizing signs
(+/ - localizing signs)

Toxic
Alcohol, drugs, carbon monoxide

Metabolic/endocrine

Hypoxia, hypercapnia, hypoglycaemia, Pituitary apoplexy Wernicke’s encephalopathy, hypo/
hyperglycaemic ketoacidosis/hyperosmolar hyperglycaemia, sodium shifts
states, hypo/hypernatraemia, uraemia,

hepatic encephalopathy, hypercalcaemia,

Addisonian crisis, dysthyroidism, hypo/

hyperthermia, Wernicke's

Vascular

Shock, hypertensive encephalopathy, Subarachnoid Brainstem infarction, cerebral infarction with

eclampsia, venous sinus thrombosis haemorrhage mass effect, venous sinus thrombosis,
cerebral/pontine/cerebellar haemorrhage

Infective

Severe systemic infection Bacterial meningitis, viral Herpes simplex encephalitis, subdural

meningo-encephalitis, empyema, abscess, septic emboli
cerebral malaria

Inflammatory

Paraneoplastic or autoimmune encephalitis Bickerstaff's brainstem encephalitis, acute
(limbic encephalitis (with or without VGKC, disseminated encephalo-myelitis (ADEM),
GABAGgR, or AMPAR antibodies)), NMDAR autoimmune encephalitis

encephalitis, Hashimoto’s encephalopathy

Seizure

Post-ictal state, status epilepticus Post-ictal, status epilepticus

Tumour

Paraneoplastic, acute hydrocephalus Carcinomatous meningitis Brain tumour

Trauma

Concussion SDH, EDH, other traumatic brain injury
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Table 3.2 Focused assessment of the patient with reduced conscious level.

History

History will usually need to be obtained from third party sources such as family and friends, paramedics, GPs and existing
medical records. It is important to establish:

Tempo and pattern of onset (abrupt, gradual, fluctuating)

Any prodromal symptoms? (fever, headache, vomiting, anorexia, altered behaviour, seizure, focal neurological deficits)
History of trauma (head injury, neck manipulation)

Past history (systemic, neurological, psychiatric)

Possibility of alcohol/drug intoxication

Current medications/immunosuppression/anti-coagulants

History of exposure or foreign travel

Examination

Vital signs (respiratory rate, pulse, blood pressure, temperature, oxygen saturation)

Conscious level (using Glasgow Coma Scale score (Figure 3.2))

Meningism?

Signs of trauma?

Skin colour, rash?

Eyesigns (Figure 3.3)

Pupillary size and light reflex, corneal reflex?

Papilloedema? (indicates raised ICP of >12 h duration or malignant hypertension) Spontaneous venous pulsations?
(absence more sensitive, but less specific, for raised ICP)

Eye movements (tracking, spontaneous, oculocephalic response (OCR) to passive head turn, conjugate or dysconjugate
gaze deviation?)

Focal signs (asymmetry of tone, movement, deep tendon reflexes, extensor plantar)

Breath odour (uraemic, hepatic, ketotic)

General examination (murmur, bruit, pulmonary disease, evidence of liver disease, pertitonism, urinary retention)

2 Exclude and correct hypoglycaemia

e If blood glucose is <4.0 mmol/L, give 100 mL of 20% glucose or 200 mL of 10% glucose over 15-30 min IV,
or glucagon 1 mg IV/IM/SC.

® Recheck blood glucose after 10 min, if still below 4.0 mmol/L, repeat the above IV glucose treatment.

e In patients with malnourishment or alcohol-use disorder, there is a remote risk of precipitating Wernicke's
encephalopathy by a glucose load: prevent this by giving thiamine 100 mg IV before or shortly after glucose
administration. See Chapter 81 for further management of hypoglycaemia.

3 Treat prolonged or recurrent major seizures

* Take into account prehospital treatment. Give lorazepam (which is less likely to cause respiratory suppres-
sion) 0.1 mg/kg (typically 4-8mg) IV over 5-10min (Table 16.2), midazolam 10mg buccally (NICE-
recommended, but only licensed in patients <18 years), or diazepam 10-20mg IV at a rate of
<2.5mg/min (faster injection rates carry the risk of sudden apnoea).

e If the seizure does not terminate, give a second dose, to a maximum total dose of lorazepam 8 mg or
diazepam 40 mg.

e See Chapter 16 for further management of seizures/status epilepticus.

4 Give naloxone, if opioid poisoning is possible or must be excluded

e |fthe respiratoryrateis <12/min, or the pupils are pinpoint, orthereis other reason to suspect opioid poisoning,
give naloxone 800 pgm IV every 2-3 min up to a total dose of 3200 ugm or until the respiratory rateis > 15/min.

e |fthereis a response to bolus naloxone, start an IV infusion: add naloxone 2000 pgm to 500 mL glucose 5%
or normal saline (4 pgm/mL) and titrate against the respiratory rate and conscious level. The plasma half-life
of naloxone is 1 h, shorter than that of most opioids.
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Table 3.3 Investigation of the patient with reduced conscious level.

All patients

Blood glucose

Plasma sodium, potassium, urea and creatinine
Liver function tests, albumin and calcium

Full blood count

C-reactive protein

Blood culture if temperature <36 °C or >38 °C
Arterial blood gases and pH

Chest X-ray

ECG

With focal neurological signs
CT head (with CT angiography if basilar artery occlusion possible)

With meningism
CT head, then LP if no cause identified

If cause remains unidentified, consider

CT/LP (if not yet done)

Plasma osmolality (see Table 11.3)

Toxicology screen (send serum (10mL) and urine (SOmL)).
Prothrombin time

Arterial ammonia level

Cortisol

Thiamine/red cell transketolase

Blood film

Autoantibody screen (VGKC, NMDAR, GABAgR, AMPAR, TPO, paraneoplastic, GQ1b)
MRI brain

EEG

e In patients who have taken partial opioid agonists such as buprenorphine, methadone and tramadol,
repeated large (1200 ugm) doses of naloxone may be required to achieve a satisfactory response.
e If there is no response to naloxone, opioid poisoning is excluded.
5 Give flumazenil, if coma is a complication of the therapeutic use of benzodiazepine in hospital
Give flumazenil 200 pgm IVover 15s; if needed, furtherdoses of 100 pgm can be given at 1-min intervals up
to a total dose of 2mg.
6 Once the patient is stabilized, make a full clinical assessment (Table 3.2) and arrange urgent
investigation (Table 3.3)
e Document the level of consciousness in objective terms, using the Glasgow Coma Scale (see
Figure 3.2).
Examine for signsof head injury (e.g. scalp laceration, bruising, bleeding from an external auditory meatus or
from the nose). If there are signs of head injury, assume additional cervical spine injury until proved
otherwise: the neck must be immobilized in a collar and X-rayed before you check for neck stiffness and the
oculocephalic response.

e Check for neck stiffness.

e Record the size of pupils and their response to bright light (Figure 3.3). Examine the fundi.

e Check the oculocephalic response. Thisis a simple butimportant test of an intact brainstem. Rotate the head
to left and right. In an unconscious patient with an intact brainstem, both eyes rotate in the opposite
direction from movement of the head.
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Figure 3.2 Glasgow Coma Scale. Source: http//www.glasgowcomascale.org/. Accessed August 2016. Reproduced
with permission of Sir Graham Teasdale.
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Figure 3.3 Eye signs in the comatose patient.

e Examine the limbs: tone, response to a painful stimulus (nailbed pressure), tendon reflexes and plantar

responses.
7 Make a diagnosis

The differential diagnosis for reduced consciousness can be split into three groups on the basis of the

presence or absence of focal signs and meningism (Table 3.1).

< If bacterial meningitis or viral meningo-encephalitis are possible (because of fever and meningism),
empirical anti-microbial therapy (with cefotaxime (plus ampicillin in patients over 55 or at increased risk of
listeria infection) and aciclovir) should be started immediately, after taking blood for culture. See Chapters
68 and 69.
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¢ If acute adrenal insufficiency is possible (Chapter 90) give hydrocortisone 200 mg IV. Fludrocortisone is
not required in addition as this dose of hydrocortisone has sufficient mineralocorticoid action.
e If CT shows a mass lesion or hydrocephalus, seek urgent advice from a neurosurgeon.

Further management

e Further management is directed by the working diagnosis, based on the clinical signs, CT findings and
laboratory results (Table 3.1).

e Patients with a reduced conscious level should be nursed in a high-dependency or intensive-care unit.

e in all patients, regular reassessment of the depth of coma, eye signs and neurology is required to establish any
progression or resolution. Complications arising from coma, such as pressure injury of skin and muscle, deep
vein thrombosis, respiratory infection/aspiration and contractures need to be considered and pre-empted
where possible. Some patients, for example those with a malignant MCA territory infarct, may require close
monitoring and repeat neuroimaging if neurosurgical intervention/decompressive craniectomy is being
considered.

¢ Induced hypothermia can improve the neurological prognosis for coma after cardiac arrest.

e In some patients no cause is apparent for their reduced conscious level. Early in the presentation, it is
reasonable to give glucose, thiamine, naloxone and corticosteroid empirically, before laboratory results are
available, if hypoglycaemia, Wernicke's encephalopathy, opioid toxicity or acute adrenal insufficiency are
possible.

e For those remaining in cryptogenic coma there are a number of considerations:

e Could this be a coma mimic, such as functional unresponsiveness?

e Has non-convulsive status epilepticus been excluded?

e Could this be an autoimmune/paraneoplastic encephalopathy (for which serological diagnostic support may
be delayed or inconclusive)? Should empirical immunosuppression be trialled?

e Has existing brain pathology (or extreme age) resulted in more prolonged or deeper coma than otherwise
expected — for example following a brief seizure or lesser degrees of metabolic derangement — or produced
misleading localizing signs despite the acute process being non-focal?

Itis also important to remember that the history and toxicology may not disclose the ingestion of all relevant
drugs, that hepatic encephalopathy can occur with normal liver function tests, and that CSF PCR does not
detect all cases of viral encephalitis.

Further reading

Edlow JA, Rabinstein A, Traub SJ, Wijdicks EF. (2014) Diagnosis of reversible causes of coma. Lancet 384,
2064-2076.

Royal College of Physicians (2013) Prolonged disorders of consciousness: National clinical guidelines. London,
RCP, https//www.rcplondon.ac.uk/guidelines-policy/prolonged-disorders-consciousness-national-clinical-
guidelines.

Traub SJ, Wijdicks EF. (2016) Initial diagnosis and management of coma. Emerg Med Clin North Am 34,
777-793.



CHAPTER 4

Delirium

DAvID SPRIGINGS

Consider delirium (Box 4.1) in patients with:
e Abnormal cognitive function (confusion, impaired concentration, slow responses to questions — the patient
described as a ‘poor historian’).
e Abnormal mood (‘depression’ developing in hospital).
e Abnormal perception (visual or auditory hallucinations).
e Abnormal behaviour (restlessness, agitation or reluctance to mobilize; unwillingness to eat or drink; abnormal
sleep-wake cycle).
e Abnormal social behaviour (withdrawal from social contact; unwillingness to cooperate with care — the patient
described as 'uncooperative’ or ‘difficult’).
Several neuropsychiatric disorders may give rise to abnormal consciousness, language, memory or behaviour,
and should be considered in the differential diagnosis of delirium (Table 4.1).
Causes of delirium are given in Appendix 4.1, and diagnoses to consider in specific patient groups in
Table 4.2. Assessment of the patient with delirium is summarized in Figure 4.1.

Box 4.1 Delirium

Delirium is a functional brain disorder, characterized by disturbances of consciousness, attention and
cognition. The term ‘acute confusional state’ is often used synonymously with delirium, although delirium
is preferred, as confusion (uncertainty about what is happening, intended, or required) is not specific to
delirium and its medical definition is imprecise.

It can reflect a primary neurological disorder, substance intoxication or withdrawal, an adverse effect of
drugs (especially those with an anticholinergic effect), or a systemic disorder such as sepsis (Appendix 4.1).

In sepsis, delirium may be caused by cytokines which enterthe brain and activate microglia. Microglia then
release molecules which cause neuronal dysfunction and thus delirium. Failure of cholinergic inhibition of
microglia (due to neurodegenerative disease, or drugs with an anticholinergic effect) may amplify the
microglial response to inflammatory cytokines.

itis distinguished from dementia (with which it may coexist, as dementia is a major risk factor for delirium)
by its speed of onset (over hours or days) and reversibility with correction of the underlying cause.

Delirium is clinical diagnosis; criteria are given in Table 4.1.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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( Patient with abnormal behaviour or language j

Assess using ABC DE method

Key observations (Table 1.1)

Stabilize airway, breathing and circulation
Correct hypoglycaemia

N

Y
[ Focused assessment (see text)

Consider differential diagnosis (Table 4.1)
1 Urgent investigation (Table 4.4)

v
Suspected delirium?
e Acute change in mental state
e Disorientation in time
e Impaired short-term memory
and attention
e Acute illness, intoxication or
potentially causative medication
y,

Pursue other
diagnosis

Yes
Y
Diagnosis and treatment of underlying disorder(s)

(App. 4.1 and Table 4.2)

Exclude/treat sepsis (Chapter 35)

Stop medication likely to be causing or contributing to delirium
Supportive care (Table 4.5)

Figure 4.1 Assessment of the patient with delirium.

Priorities

1 Make a rapid assessment to ensure that airway, breathing and circulation are not compromised. Check blood
glucose and correct hypoglycaemia (Chapter 81).
2 Assess the mental state. This can be done using the ten-item abbreviated mental test score (Table 4.3) or
equivalent.
e The diagnosis of delirium is based on the criteriashown in Table 4.1. Delirium is characterized by a change in
the mental state (occurring over hours or days, often fluctuating over the course of the day), associated with
a causative acute medical or toxic illness (Appendix 4.1).
e The duration of the patient’s abnormal mental state, as assessed by a reliable witness, often helps distinguish
delirium from dementia (which may of course coexist).
3 What is causing delirium?
e Establish current symptoms, context and past history by talking to family members, carers or hospital staff,
and reviewing relevant medical records.
e Check the drug chart. Many drugs may cause delirium, notably benzodiazepines, tricyclics, analgesics
(including NSAIDs), lithium, corticosteroids, and medications for parkinsonism.
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Table 4.1 Differential diagnosis of acutely disturbed behaviour or language.

Diagnosis

Comment

Delirium

Acute psychosis (manic
or schizophrenic)

Other psychiatric
disorders

Non-convulsive status
epilepticus (NCSE)

Transient global
amnesia

Fluent dysphasia

Diagnostic criteria:*

There is a disturbance of consciousness, that is, reduced clarity of awareness of the
environment, with reduced ability to focus, sustain or shift attention.

There is a change in cognition, such as memory deficit, disorientation, language
disturbance, or the development of a perceptual disturbance that is not better accounted
for by a pre-existing dementia.

The disturbance has developed over a short period of time (usually hours to days) and
tends to fluctuate during the course of the day.

There is evidence from the history, examination or laboratory findings that the

disturbance is caused either by the direct physiological consequences of a general
medical condition, or by substance intoxication/withdrawal, or by medication.

Typical features of acute psychosis include:

¢ Hallucinations

e Delusions

e Confused and disturbed thoughts

e Lack of insight and self-awareness

Assume a diagnosis of delirium rather than acute psychosis if:

* The patient is older than 40 with no previous psychiatric history
e There is a history of alcohol or substance-use disorder

* There are major medical comorbidities

e There is disorientation, clouding of consciousness or decreased alertness, or
* Physiological observations are abnormal

Agitated depression, anxiety disorder, borderline and anti-social personality disorders may
result in acutely disturbed behaviour.

In NCSE, there are often mild clonic movements of the eyelids, face or hands, or simple
automatisms. The EEG is abnormal.

Abrupt onset of antegrade amnesia without clouding of consciousness or loss of personal
identity.

Cognitive impairment is limited to amnesia, and there are no focal neurological or epileptic
signs.

Symptoms resolve within 24 h

Speech is fluent but with meaningless words, unnecessary phrases and nonsensical grammar.
There is no clouding of consciousness

* Source: American Psychiatric Association (2000) Diagnostic and Statistical Manual, 4th edition.

e |f the patient was admitted with delirium, find out exactly what drugswerebeing taken prior to admission: if

necessary, contact the patient’s general practitioner to check which drugs were prescribed, and ask relatives
to collect all medications in the home.
e Review the physiological observations and make a systematic examination. Check for focal chest signs,

abdominal tenderness or guarding, urinary retention, faecal impaction, pressure ulceration and cellulitis.
Arethere abnormal neurological signs? As a minimum, examine for neck stiffness and lateralized weakness,
and check the plantar responses.

e Consider non-convulsive status epilepticus if there are mild clonic movements of the eyelids, face or hands,

or simple automatisms. Diazepam (10 mg IV, at a rate of <2.5 mg/min) may terminate the status with

improvement in conscious level. Seek advice from a neurologist.
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Table 4.2 Causes of delirium to consider in specific patient groups.

Patient group

Common causes

Older patient in emergency dept

Younger patient in emergency dept

Older patient with delirium after surgery

Patient from psychiatric hospital

Patient with alcohol use disorder

Patient with cancer

Acute infection

Adverse effect of medication
Electrolyte disorder

Stroke

Subdural haematoma

Alcohol intoxication
Poisoning with cocaine, amphetamine and other psychoactive drugs
Primary neurological disorder (e.g. encephalitis)

Acute infection

Adverse effect of medication
Urinary retention

Faecal impaction

Neuroleptic malignant syndrome
Primary neurological disorder (e.g. encephalitis, brain tumour)

Alcohol intoxication or withdrawal

Wernicke encephalopathy

Decompensated chronic liver disease

Acute infection (e.g. pneumonia, spontaneous bacterial peritonitis)

Adverse effect of medication (e.g. opioid toxicity)

Brain or meningeal metastases

Electrolyte disorder (e.g. hyponatraemia, hypercalcaemia)
Paraneoplastic effect

Reference: Oxford Clinical Diagnosis and Treatment eds Davey & Sprigings, OUP 2018. Reproduced with permission.

Table 4.3 Abbreviated mental test score.

* Age
Time (to nearest hour)

Street
e Year
¢ Name of hospital
e Recognition of two people (e.g. doctor, nurse)
Date of birth (day and month sufficient)
Year of 2nd World War
Name of present monarch
Count backwards 20-1

Address for recall at end of test - this should be repeated by the patient to ensure it has been heard correctly: 42 West

Each correct answer scores one mark. The healthy elderly score 8-10.
Source: Qureshi KN, Hodkinson HM (1974) Evaluation of a ten-question mental testin the institutionalized elderly. Age and
Ageing 3, 152-157. Reproduced with permission of Oxford University Press.
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Table 4.4 Urgent investigation in delirium.

Blood glucose

Plasma sodium, potassium, urea and creatinine

Liver function tests, albumin and calcium

Full blood count

Prothrombin time or international normalized ratio (INR) if suspected liver disease
C-reactive protein

Blood culture if temperature <36 or >38 °C

Urine stick test; microscopy and culture if stick test abnormal or evidence of sepsis
ECG

Chest X-ray

Arterial blood gases if arterial oxygen saturation <92% or new chest signs
Neuroimaging, if indicated: see text (point 4)

Lumbar puncture, if indicated: see text (point 5)

EEG, if indicated: see text

* Are there signs suggesting liver failure (jaundice, asterixis, ascites, signs of chronic liver disease)?
See Chapter 77 for further management of acute liver failure and decompensated chronic liver disease.

® In patients with delirium in the context of alcohol-use disorder, check for other signs of Wernicke's
encephalopathy: nystagmus, VI nerve palsy (unable to abduct the eye) and ataxia (wide-based gait; may be
unable to stand or walk). See Chapter 106 for management.

* Testa urine specimen if available for white cells, blood and protein. If there is fever or low temperature, new
focal chest signs or oxygen saturation is <94% breathing air, arrange a chest X-ray. Other investigations
needed are given in Table 4.4.

4 Neuroimaging (by CT or MRI) is indicated if:

* Delirium followed a fall or head injury.

* A primary neurological disorder (e.g. encephalitis) is suspected.

* There are new focal neurological signs.

* There is papilloedema or other evidence of raised intracranial pressure.
® The patient has cancer, HIV-AIDS or other cause of immunosuppression.
* The patient’s behaviour prevents adequate neurological examination.

* No systemic cause for the delirium is apparent.

Lumbar puncture with examination of the cerebrospinal fluid should be done (assuming no contraindication
to lumbar puncture) if:

* Meningitis (Chapter 68) or encephalitis (Chapter 69) is suspected.

* The patient is febrile and no systemic focus of infection is found.

(%)

* The cause of delirium remains unclear.
6 Electroencephalography (EEG) is indicated if:
¢ Non-convulsive status epilepticus or encephalitis is suspected.
e |t is unclear if the diagnosis is delirium or psychosis.
* No cause for delirium is apparent, despite investigation.

Further management

¢ |dentify and treat the underlying cause (Appendix 4.1; Table 4.2).
* Ensure comprehensive supportive care (Table 4.5), with avoidance of physical restraint, and anticipation and
prevention of complications of delirium (e.g. dehydration, constipation, pressure ulceration).
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Table 4.5 Supportive care of the patient with delirium.

Exclude/treat sepsis

Stop medications likely to be causing or contributing to delirium
Prevent dehydration: ensure adequate fluid intake
Exclude/relieve urinary retention

Exclude/prevent constipation

Exclude/prevent pressure ulceration

Assess for/relieve pain

Prevent DVT: give thromboprophylaxis if indicated

Prevent sleep disturbance

Ensure spectacles and hearing aid are worn if needed

Reality orientation: give the patient information about time, place and person, repeated at regular intervals

e Review the drug chart. Avoid unnecessary medications, especially those with an anticholinergic effect.

e If needed, to relieve severe distress or prevent injury, give short-term therapy (one week or less) with
haloperidol (in a dose of <3 mg daily) or olanzapine (the latter is contraindicated in patients with
dementia).

Appendix 4.1 Causes of delirium.

Category of disorder Examples/comment
Primary neurological Head injury
disorders Post-ictal state

Non-dominant parietal lobe stroke
Subdural haematoma
Subarachnoid haemorrhage
Non-convulsive status epilepticus

Meningitis

Encephalitis

Raised intracranial pressure
Substance intoxication or Alcohol intoxication or withdrawal
withdrawal Wernicke's encephalopathy

Intoxication with amphetamine and amphetamine-type drugs, benzodiazepines,
cannabis, cocaine, opioids and other psychoactive substances
Withdrawal of opioids
Adverse effect of drugs Benzodiazepines, tricyclics, analgesics (including NSAIDs), lithium, high-dose
corticosteroids, and drugs for parkinsonism
Neuroleptic malignant syndrome (Appendix 69.2)
Sepsis Urinary or respiratory tract infections are the commonest causes.
Bacterial meningitis (Chapter 68), infective endocarditis (Chapter 52) and intra-
abdominal sepsis (e.g. cholangitis (Chapter 35) should also be considered in the patient
with delirium and signs of sepsis.
Exclude malaria if there has been recent travel to an endemic region (Chapter 33).
Other systemic disorders Hypoglycaemia
Hyperglycaemic states
Any organ failure
Severe electrolyte disorders
Severe endocrine disorders
Other metabolic disorders
Hypothermia
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Further reading

Fong TG, Davis D, Growdon ME, Albugerque A, Inouye SK. (2015) The interface between delirium and
dementia in elderly adults. Lancet Neurol 14, 823-832.

Inouye SK, Westendorp RGJ, Saczynski JS. (2013) Delirium in elderly people. Lancet 383, 911-922.

National Institute for Health and Care Excellence (2010) Delirium: prevention, diagnosis and management.
Clinical guideline (CG103) Reviewed January 2015. https:/mwww nice.org.uk/guidance/cg103?
unlid=9628712972016102061852

Woodford HJ, George J, Jackson M. (2015) Non-convulsive status epilepticus: a practical approach to diagnosis
in confused older people. Postgrad Med J 91, 655-661.



CHAPTER S
Falls in older people
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Key observations (Table 1.1) ;
Focused assessment (Tables 5.1 & 5.2)

|

[Suspected fracture or [ Imaging

o > 4 Surgical opinion
?
other significant injury? | Treatment

- Sl
sAycs:;iwic pligke Syncope |
| illness (Chapter 65)| | (Chapter 9)

—

| Consider syncope
(Chapter 9) with
amnesia

Investigation
and treatment

Assess balance/gait
(e.g. 'get up and go’ test)

Refer to
neurologist/
geriatrician

Discharge

Figure 5.1 Initial assessment after a fall.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
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Priorities

1 Assess the patient for acute illness and injury (Tables 5.1 and 5.2).

Ifthereis a suspected fracture or other significant injury, arrange appropriate imaging and request a surgical
opinion.
Could the fall be due to syncope?
See Chapter 9 for the assessment of syncope.
If there is no evidence pointing to syncope as the cause of the fall, you will need to consider other factors
that may have challenged balance. ‘Mechanical fall' is often used to imply that a severe cause has been
excluded, but it is better to decide why a fall has occurred, so that steps can be taken to prevent a
recurrence. A fall is not a diagnosis but a symptom with multiple possible causes. Falls can result from
deficits in one or more of:
* Sensory inputs: vision, proprioception and vestibular function (impairments may be due to stroke, diabetic
retinopathy, cataracts)
e Central processing of sensory information
o Effector mechanisms: muscle strength and balance
e Postural blood pressure control, with orthostatic hypotension exacerbating poor balance
e Environmental factors, such as loose rugs

Further management

Testing your theories
Having put together a formulation for the reasons behind the fall, encompassing a range of sensory and motor

issues, you can then proceed to test your theories by physical examination.

Youwill need a Snellen chart, tuning fork and the ability to examine the neuromuscular system. It is not usual to
test vestibular function in the acute setting unless you suspect benign positional paroxysmal vertigo (BPPV), in
which case a Hallpike test can usually be carried out at the bedside.

A useful test of function is the ‘get up and go' test. Check the patient is able to stand (if they can straight-leg-
raise in bed, they should be able to stand) and walk. Usual footwear should be worn, and usual walking aid
used. Ask the patient to stand up from a standard chair, and walk a distance of at least 3 m, then turn and get
back tothe chair. There is no need to time the test. People who cannot ‘get up and go’ unaided are at increased
risk of future falls.

You will usually work with therapy colleagues to confirm the reasons behind the fall.

Youmay need todo some focused investigations butbe sure you know whyyou are doing them and how you
will interpret the results

Box 5.1 Falls

A fall is commonly defined as ‘unintentionally coming to rest on the ground, floor or other lower level’.
This excludes coming to rest against furniture, wall, or other structure, and also excludes syncope.
One-third of community-dwelling older people fall each year, as do 50% of those aged 85 and over.
Although most falls do not result in serious harm, they are potentially serious, and may resultin injury,
fear of falling and social isolation.
Falls have a major impact on hospital services, and are an important cause of carer strain and
admission to long-term care.
Multifactorial interventions delivered to fallers are effective in reducing falls rates by 25%.
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Table 5.1 Focused assessment after a fall.

History

Circumstances of fall (e.g. place, time of day, witnessed)

Symptoms before fall (e.g. presyncope/syncope, palpitations, acute illness)

Injuries sustained (facial injury following fall suggests syncope with failure of protective reflexes)
Contributory factors (e.g. dementia, previous stroke, parkinsonism, lower limb joint disorders, foot disorders)
Previous falls (how many in past year?)

Previous syncope

Usual effort tolerance (e.g. able to climb stairs; able to walk on flat; able to manage activities of daily living)
Walking aids used

If fall at home, are there environmental hazards (ask family/carer), for example loose rugs, poor lighting?
Current medications (e.g. sedatives, hypnotics, antidepressants, antihypertensives, multiple drugs)

Alcohol history

Social history: living at home or residential/nursing home resident?

Examination

Physiological observations including BP sitting and standing

Systematic examination (focal neurological abnormalities, severe aortic stenosis)

Injuries sustained (check for head injury, fracture, joint dislocation, soft tissue bruising and laceration)
Assess mental state (e.g. abbreviated mental testscore, see Table 4.3)

If the patient does not have evidence of acute iflness or injury, screen for neurological and musculoskeletal disorders with
the ‘get up and go’ test: ask the patient to stand up from a chair, walk 3 m and return: can this be done without
difficulty or unsteadiness (see text)?

Table 5.2 Investigation after a fall.

ECG

Blood glucose

Plasma sodium, potassium, urea and creatinine
Full blood count

Urinalysis — only if symptoms of UTI, not routine
Further investigation directed by clinical features

Preventing falls

Once you have a set of reasonsastowhy the patient fell, you will need to put in place management plans for each

of the issues.

e This may involve further diagnostics (e.g. testing for reversible causes of peripheral neuropathy), referral to
therapeutic interventions (e.qg. falls service for outpatient strength and balance training, or referral for a more
detailed visual assessment).

Depending on the context, you may need a rapid response for people going home, in the form of community
rehabilitation services.

The environment is important. If going home, a home hazards assessment should be undertaken (e.g. by the
community therapy teams). If being admitted, inform the ward team if the patient is at high risk of falls (e.g.
those that fail the 'get up and go’ test) and therefore requires careful surveillance.

Medicationis animportant cause of falls. Consider using a structured approach to medication review, such as
the STOPP/START criteria. Key medications for risk-benefit balance include:
e Diuretics (are they really needed? What is the patient’s state of hydration?)
¢ Anti-hypertensives (look for labile blood pressure dropping beyond the range of cerebral autoregulation)
e Psychoactive medication (SSRls increase falls risk, sedatives impair balance)
e Neuroleptics may provoke Parkinsonism
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Warfarin or other anticoagulants are sometimes stopped because of falls. Unless someone is falling weekly
or more often, do not stop warfarin unless there are other considerations, since the benefits usually outweigh
the risks.

Dementia is a major consideration. Ensure you check cognition, as the presence of dementia increases falls
risk, and often makes interventions more difficult to implement. You will need to involve the full MDT in people
with falls and dementia, as well as carers.

Despite addressing all of the above and implementing a multifactorial management plan, you will usually
only reduce the rate of falls by 25% per year. So you will need to ensure that you have mitigated the
consequences of future falls by ensuring that:
¢ The patient has access to help if they do fall.

e The patient knows how to fall safely and get back up (the falls programme will often address this).

¢ The potential consequences of a fall are addressed, such as fracture risk http//www.shef.ac.uk/FRAX/tool.jsp?
locationValue=9). Consider adding bone protection. Vitamin D can reduce the rate of falls by about 20%, so it
is usually worth adding it to the prescription.

Further reading

Rimland JM, Abraha I, Dell’Aquila G, et al. (2016) Effectiveness of non-pharmacological interventions to
prevent falls in older people: a systematic overview. PLOS ONE. DOI: 10.1371/journal.pone.0161579.
25 August.
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CHAPTER 6

Cardiac arrest in hospital

Davip SPRIGINGS AND JOHN B. CHAMBERS

e This chapter summarizes the management of cardiac arrest in hospital (Box 6.1), following the 2015
Guidelines of the UK Resuscitation Council (https//www.resus.org.uk/resuscitation-guidelines/in-hospital-

resuscitation/).
e All hospital medical staff should know how to respond to cardiac arrest, and should regularly rehearse

cardiopulmonary resuscitation (CPR).
Itisalso important to recognize when attempts at CPR would not be justified, so that patients are not subjected

to an inappropriate intervention at the end of their lives (see Appendix 6.1).

Initial management

Figure 6.1 shows the algorithm for the initial management of in-hospital cardiac arrest or peri-arrest.
If the patient has a monitored and witnessed cardiac arrest, and a manual defibrillator is rapidly

available:

e Confirm cardiac arrest and shout for help.

e If the initial rhythm is VF/pVT, give up to three quick successive (stacked) shocks.

e Rapidly check for a rhythm change and, if appropriate, check for a pulse and other signs of a return of
spontaneous circulation (ROSC) after each defibrillation attempt.

e Start chest compressions and continue CPR for two minutes if the third shock is unsuccessful. These initial three
stacked shocks are considered as giving the first shock in the ALS algorithm (Figure 6.2).

Box 6.1 In-hospital cardiac arrest

In-hospital cardiac arrest (IHCA) occurs in two groups of patients that differ in pathophysiology and

underlying cardiac rhythm (Table 6.1):

e Ventricular fibrillation/pulseless ventricular tachycardia (VF/pVT) (~25% total). This is typically due to
myocardial ischaemia or primary cardiac disease.

e Pulseless electrical activity (PEA) (~50% total) or asystole (~25% total), usually as the result of
prolonged hypoxia, hypotension or other severe metabolic derangement from non-cardiac disease.
For this second group of patients, better outcomes may be achieved by earlier recognition, diagnosis
and treatment of critical illness (Chapter 1), so that progression to cardiac arrest is forestalled.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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GUIDELINES

” Resuscitation Council (UK) FJif; In-hospital Resuscitation

Yes

\
Assess ABCDE
Recognize and treat
Oxygen, monitoring,
IV access

Y

Call resuscitation team
if appropriate

A

Hand over to resuscitation
team

Figure 6.1 Algorithm for initial management of In-hospital cardiac arrest or peri-arrest. Source: Resuscitation Council.
Reproduced with permission of the Resuscitation Council (UK).
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'] Resuscitation Council (UK) P Adult Advanced Life Support

}

Non-shockable
(PEA/asystole)

\

Immediately resume
CPR for 2 min
Minimize interruptions

: R : @ z
o punng ORK : [ Treat reversible causes Consider )
. rE\/T_st{re_hlg_h quality chest compressions * Hypoxia 3 e s Miaoivg
L] .
. Gil‘:lelng;zyegr:erruptlons to compressions . Eypo\,/zhem;(al ol NS el Mg
* Hypo-/hyperkalaemia/metabolic - &
e Use waveform capnography « Hypothermia compressions to facilitate
* Continuous compresslons when ] transfer/treatment
advanced airway in place ® Thrombosis~ coronary or e Coronary angiography and
e Vascular access (intravenous pulmonary percutaneous coronary
or intraosseous) Sdengon pgeumotl(;_orax intervention
* Give adrenaline every 3-5 min : :I;arr?pona 2 el o Extracorporeal CPR
* Give amiodarone after 3 shocks 2cliAs
S S Y & 5/

Figure 6.2 Algorithm for adult advanced life support. Source: Resuscitation Council. Reproduced with permission of
the Resuscitation Council (UK).



38  Acute Medicine

Further management

Figure 6.2 shows the algorithm for advanced life support in adults.

» Eachcycleconsistsof 2 min of CPR followed by assessment of the rhythm and, if the rhythm is compatible with
a spontaneous output, check the pulse.

e Adrenaline 1 mg is given every 3—-5 min (i.e. every other cycle of CPR) until ROSC is achieved.

1 Airway maintenance and ventilation

Airway

See Chapters 59 and 112.

o Use head tilt and chin lift or jaw thrust to open the airway. Use suction to clear the airway if needed. Place an
oropharyngeal or nasopharyngeal device to maintain an open airway.

« Endotracheal intubation or placement of a supraglottic airway can be done by an experienced operator.

Ventilation

See Chapter 112.

» Use a bag-valve device, which allows ventilation with 100% oxygen. Aim for a tidal volume o f 400-600 mL. This is
adequate for oxygenation, and less likely to cause gastric insufflation (which increases the risk of vomiting and
aspiration) than larger volumes. Over-ventilation may also cause barotrauma, pneumothorax and cardiovascular
compromise.

The ratio of chest compressions to ventilations should be 30:2. However, if an endotracheal tube or
supraglottic airway has been placed, give 8-10 ventilations/min, not synchronized with chest
compressions.

o Waveform capnography enables end-tidal CO, (E+ CO,)to be monitored during CPR. Measurement of E; CO,
can confirm appropriate placement of an endotracheal tube, assess the adequacy of CPR and indicate ROSC
(when E; CO; increases) during CPR.

2 Chest compression
e Chest compressions should be performed at a rate of 100-120/min.
e Compress the chest by 5-6 cm, allowing the chest to recoil completely after each compression.
« Minimize interruptions to chest compression. To maintain high-quality chest compression, ideally change
the person doing chest compressions after each cycle of CPR.

w

Defibrillation for ventricular fibrillation/pulseless ventricular tachycardia (VF/pVT)

e Place the sternal electrode to the right of the sternum, below the clavicle. Place the apical electrode in the
mid-axillary line, clear of any breast tissue.

Continue chest compressions during defibrillator charging. Remove any oxygen mask or nasal cannulae and
place them at least 1 m away from the patient’s chest during defibrillation.

Deliver defibrillation with an interruption in chest compressions of no more than 5 seconds. Immediately
resume chest compressions following defibrillation. Only check the pulse between shocks if the ECG
waveform changes toone compatible with a spontaneous output. Deliver the first shock with an energy of
atleast 150 J. If this is unsuccessful, deliver the second and subsequent shocks with a higher energy level if
the defibrillator is capable of this. If VF/pVT recurs during a cardiac arrest (refibrillation), give subsequent
shocks with a higher energy level if the defibrillator is capable of this.

H

Pulseless electrical activity (PEA)/asystole

e Check electrode positions and contacts before concluding the rhythm is not VF/pVT.

» Consider the potentially reversible causes of cardiac arrest with PEA/asystole and address these
(Table 6.1).
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Table 6.1 Causes of cardiac arrest.

With ventricular fibrillation (VF)/pulseless ventricular tachycardia (pVT)
Acute coronary syndrome

Ischaemic heart disease with previous myocardial infarction

Other structural heart disease (e.g. dilated or hypertrophic cardiomyopathy)
Wolff-Parkinson-White syndrome

Channelopathies (e.g. long QT syndrome, Brugada syndrome)

With pulseless electrical activity (PEA) or asystole
Hypovolaemia

Hypoxaemia
Hypokalaemia/hyperkalaemia/hypocalcaemia
Hypothermia

Toxins (poisoning)
Tamponade: cardiac

Tension pneumothorax
Thromboembolism: pulmonary

5 Specific drug therapy and drug delivery
e If a central venousline is not already in place, put a wide-bore cannula in a large peripheral vein. Use a flush
of 20 mL of normal saline and elevation of the limb after drug administration to facilitate delivery to the
central circulation.
e If IV access is not possible, the intraosseous route can be used.
Adrenaline
e Give adrenaline 1 mg IV every 3-5 min (i.e. every other cycle of CPR) until ROSC is achieved.
Amiodarone
e Give amiodarone 300 mg IV if VF/pVT persists after a total of three shocks.
Sodium bicarbonate
e Sodium bicarbonate (50 mL of 8.4% solution (50 mmol)) should only be given for cardiac arrest due to severe
hyperkalaemia or tricyclic poisoning.
Fibrinolytic therapy
e Fibrinolytic therapy should be considered for cardiac arrest in the setting of proven or suspected pulmonary
embolism: see Chapter 57. In this circumstance, CPR may need to be continued for 60-90 minutes.

6 Focused echocardiography/ultrasonography during CPR
See Chapter 114.
e Focused echocardiography/ultrasonography by an experienced operator may help identify a potentially
reversible cause of cardiac arrest (e.g. cardiac tamponade, pulmonary embolism, hypovolaemia).
e |ftheprobeisplacedjust before chestcompressions are pausedfora planned rhythm assessment, views can be
obtained within 10 seconds.

7 Management of tachycardia and bradycardia after ROSC
e See Figures 6.3 and 6.4.
e Further information about the management of arrhythmias is given in Chapters 39-44.
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®% Resuscitation Council (UK) %

Tachycardia Algorithm (with pulse)

* Assess using the ABCDE approach
* Give oxygen if appropriate and obtain IV access
* Monitor ECG, BP, Sp0,, record 12 lead ECG

 Identify and treat reversible causes
(e.g. electrolyte abnormalities)

Assess for evidence of adverse signs

1. Shock 3. Myocardial inchaemia

2. Syncope 4. Heart failure

Synchronized DC Shock*

Up to 3 attempts

* Amiodarone 300 mg IV over
10-20 min and repeat shock;
followed by:

* Amiodarone 300 mg over 24 h

Is QRS narrow (< 0.12 sec)?

Broad QRS Narrow QRS
is QRS regular? is rhythm regular?

Seek expert help * Use vagal manoeuvres Irregular Narrow Complex
* Adenosine 6 mg rapid IV bolus; Tachycardia
if unsuccessful give 12 mg; Probable atrial fibrillation
if unsuccessful give further 12 mg. ~ Controlrate with:
» Moniter ECG continuously * B-Blocker or diltiazem
+ Consider digoxin or amiodarone
if evidence of heart failure
Anticoagulate if duration >48 h

Possibilities include: If Ventricular Trachycardia Normal sinus rhythm restored?

Seek expert help

* AF with bundle branch block | {or uncertain rhythm):
treat as for narrow complex * Amiodarone 300 mg IV over YES
* Polymorphic VT 20-60 min; then 300 mg over 24 h
(e.g. torsades de pointes— 3 .
i i P - PSVT: P

give magnesium 2 g over 10 min) « If previously confirmed 1 robable re-entry VT . ‘OSSIbIe atrial flutter

SVT with bundle branch block: * Record 12-lead ECG in sinus rhythm ¢ Control rate (e.g. j}-Blocker)

Give adenosine as for regular « if recurs, give adenosine again &

narrow complex tachycardia consider choice of anri-arrhythmic

- prophylaxis

*Attempted electrical cardioversion on conscious patients is always under sedation or general anaesthesia

Figure 6.3 Tachycardia with pulse. Source: Resuscitation Council. Reproduced with permission of the Resuscitation
Council (UK).

8 When to stop resuscitation
e Resuscitation should be stopped if a: ‘Do not attempt cardiopulmonary resuscitation’ (DNACPR) order
(Appendix 6.1) has been written, or the circumstances of the patient indicate that one should have been.
e Resuscitation should be stopped if there is refractory asystole for more than 20 min (except when cardiac
arrest is due to hypothermia). Resuscitation should not be stopped while the rhythmis ventricular fibrillation.
e Absence of cardiacmotion on echocardiography during CPR is highly predictive of death, but should not be
the sole basis for the decision to stop CPR.

9 After successful resuscitation
e Protect the airway until the patient is fully conscious. Adjust inspired oxygen to achieve arterial oxygen
saturation 94-98%. Mechanical ventilation should be continued if:
e The patient’s conscious level is reduced (Glasgow Coma Scale score 8 or below).
e There is severe pulmonary oedema.
e Arterial PO, is <9kPa or PCO; is >6.5 kPa.
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" Resuscitation Council (UK) %
Bradycardia Algorithm

e Assess using the ABCDE approach
¢ Give oxygen if appropriate and obtain 1V access
¢ Monitor ECG, BP, SpO,, record 12-lead ECG
¢ Identify and treat reversible causes
(e.g. electrolyte abnormalities)

Assess for evidence of adverse signs
1. Shock 3. Myocardial ischaemia
2. Syncope 4. Heart failure

YES NO

Atropine
500 pgm IV

Satisfactory
response?

VES - Risk of asystole?
* Recent asystole

e Mobitz Il AV block

NO e Complete heart block
with broad QRS
Interim measures: -YES e Ventricular pause >3s
e Atropine 0.5 mg IV repeat
to maximum of 3 mg NO

e [soprenaline 5 pgm min-1 IV
¢ Adrenaline 2-10 ncg min- IV
e Alternative drugs*

OR

* Transcutaneous pacing

A Seek expert help b
Arrange transvenous pacing Observe

* Alternatives include:

e Aminophylline

e Dopamine

* Glucagon (if bradycardia due to
beta-blocker or calcium channel blocker)

e Glycopyrrolate can be used instead of
atropine

Figure 6.4 Bradycardia with pulse. Source: Resuscitation Council. Reproduced with permission of the Resuscitation
Council (UK).
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Table

6.2 Urgent investigation after successful resuscitation.

ECG (? acute coronary syndrome, long QT interval)

Chest X-ray (? pulmonary oedema, pneumothorax, rib fracture)

Echocardiography (? structural heart disease, right and left ventricular size and systolic function, pericardial effusion)
Arterial blood gases and pH

Plasma sodium, potassium, calcium and magnesium

Plasma urea and creatinine

Blood glucose

Plasma troponin

® |nsert a nasogastric tube to decompress the stomach and prevent splinting of the diaphragm by gastric
distension in patients needing mechanical ventilation.

* Check arterial blood gases and other blood tests (Table 6.2). Maintain ECG monitoring. Record a 12-lead
ECG, and check the blood pressure. Arrange a chest X-ray. Perform focused echocardiography/
ultrasonography.

e Decide why the arrest occurred, and take action to deal with the underlying causes.

If there is evidence of ST elevation acute coronary syndrome, consider revascularization by thrombolysis or
PCl (Table 25.2).

If cardiac arrestwas due to primary brady-asystole (Chapter 44), arrange placement of a temporary pacing
system (Chapter 119).

Correct derangements of plasma potassium, calcium and magnesium (Chapters 86-88).

Arrange CT brain if conscious level is reduced or a primary neurological cause for cardiac arrest is
suspected.

e Transfer the patient to the appropriate ward (CCU, HDU or ITU), with ECG monitoring during transfer.
Prevent sepsis: IV lines inserted without sterile technique during the resuscitation should be changed.

Protect the brain:

Optimize cerebral perfusion. Correct arrhythmias that are causing haemodynamic instability (Figures 6.3
and 6.4; Chapters 39-44). Post-resuscitation myocardial dysfunction (lasting 24-48h) may result in
hypotension and low cardiac output, requiring inotropic vasopressor support (Chapter 2).

Control seizures (Chapter 16).

Control blood glucose (Chapters 81 and 82).

Treat hyperthermia by fanning, tepid sponging or paracetamol.

If there is coma, therapeutic hypothermia (32-36°C, for 24 h) is indicated.

Appendix 6.1 Decisions about cardiopulmonary resuscitation

The management plan for all hospital inpatients should include consideration as to whether CPR should be

attempted in the event of cardiac arrest.

e This decision must involve the patient, unless the patient lacks capacity for this (Chapter 111).

e When a patient lacks this capacity, the senior clinician responsible for the patient should make the decision,
having consulted with those close to the patient, unless the patient has recorded their wishes in an Advance
Decision to Refuse Treatment or has a representative with legal authority (e.g. Power of Attorney) to make such
decisions (Chapter 111).

All discussions and decisions about CPR must be recorded fully and clearly, preferably using a standard form

(e.g. Figure 6.5), and communicated to all members of the medical and nursing team caring for the patient.
The decision about CPR should be reviewed:
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DO NOT ATTEMPT CARDIOPULMONARY RESUSCITATION

Adults aged 16 years and over DNACPRdult 1 (2015)

Date of DNACPR decision:

SR

Name

Address

Date of birth

DO NOT PHOTOCOPY

NHS number

In the event of cardiac or respiratory arrest no attempts at cardiopulmonary resuscitation (CPR)
are intended. All other appropriate treatment and care will be provided.

1| Does the patient have capacity to make and communicate decisions about CPR? YES / NO

If “YES"” go to box 2
If “NO", are you aware of a valid advance decisions refusing CPR which is relevant YES / NO
to the current condition? If “YES" go to box 6

If “NO”, has the patient appointed a Welfare Attorney to make decisions on their behalf? |YES/NO
If “YES" they must be consulted

All other decisions must be made in the patient’s best interest and company with current law.
Go to box 2

2 | Summary of the main clinical problems and reasons why CPR would be inappropriate,
unsuccessful or not in the patient’s best interests:

3 | Summary of communication with patient (or Welfare Attorney). If this decision has not been
discussed with the patient or Welfare Attorney state the reason why:

! | 4| Summary of communication with patient’s relatives or friends:

| | 5| Names of members of multidisciplinary team contributing to this decision:

6 | Healthcare professional recording this DNACPR decision:

Name Position

Signature Date

' | 7 | Review and endorsement by most senior health professional:

Signature Name

Signature

Signature

Figure 6.5 Do Not Attempt Cardiopulmonary Resuscitation (DNACPR) form. Source: Resuscitation Council.
Reproduced with permission of the Resuscitation Council (UK).
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'] Resuscitation Council (UK)

This form should be completed legibly in black ball-point ink
All sections should be completed

¢ The patient’s full name, date of birth and address should be written clearly.
e The date of recording the decision should be entered.

¢ This decision will be regarded as “INDEFINITE” unless it is clearly cancelled or a definite review date
is specified.

e The decision should be reviewed whenever clinically appropriate or whenever the patient is transferred
from one healthcare setting to another, admitted from home or discharged home.

e |f the decision is cancelled the form should be crossed through with 2 diagonal lines in black
ball-point ink and “CANCELLED” written clearly between them, signed and dated by the healthcare
professional cancelling the decision.

1. Capacity/advance decisions
Record the assessment of capacity in the clinical notes. Ensure that any advance decision
is valid for the patient’s current circumstances.

16 and 17-year-olds: Whilst 16- and 17-year-olds with capacity are treated as adults for the purposes of consent,
parental responsibility will continue until they reach age 18. Legal advice should be soughtin the event of
disagreements on this issue between a young person of 16 or 17 and those holding parental responsibility.

2. Summary of the main clinicatl problems and reasons why CPR would be inappropriate
unsuccessful or not in the patient’s best interests
Be as specific as possible.

3. Summary of communication with patient...
There is a presumption in favour of involving the patient. State clearly what was discussed and agreed. I this
decision was not discussed with the patient state the reason. If a patient is in the final stages of a terminal ilness
and discussion would cause physical or psychological harm without any likelihood of benefit this situation should
be recorded.

4. Summary of communication with patient’s relatives or friends
If the patient does not have capacity their relatives or friends must be consulted and may be able to help by
indicating what the patient would decide if able to do so. If the patient has made a Lasting Power of Attorney,
appointing a Welfare Attorney to make decisions on their behalf, that person must be consuited. A welfare
Attorney may be able to refuse life-sustaining treatment on behalf of the patient if this power is included in
the original Lasting Power of Attorney.

If the patient has capacity ensure that discussion with others does not breach confidendiality.
State the names and relationships of relatives or friends or other representatives with whom this decision has
been discussed. More detailed description of such discussion should be recorded in the clinical notes.

5. Members of multidisciplinary team...
State names and positions. Ensure that the DNACPR decision has been communicated to
all relevant members of the healthcare team.

6. Healthcare professional recording this DNACPR decision
This will vary according to circumstances and local arrangements. In general this should be the most senior
healthcare professional immediately available.

7. Review/endorsement...

The decision must be endorsed by the most senior healthcare professional responsible for the patient’s care at
the earliest opportunity. Further endorsement should be signed whenever the decision is reviewed. A fixed
review date is not recommended. Review should occur whenever circumstances change.

DNACPRnotes_adult_2015

Figure 6.5 Do Not Attempt Cardiopulmonary Resuscitation (DNACPR) form. Source: Resuscitation Council.
Reproduced with permission of the Resuscitation Council (UK).



Cardiac arrest in hospital 45

o If requested by the patient, or those close to the patient.

» Whenever there is a significant change in the patient’s clinical condition.

e When the patient moves from one care setting to another (including transfer between wards or teams in a
hospital).

Further reading

European Resuscitation Council Guidelines (2015) https:/cprguidelines.eu/.
Resuscitation Guidelines. Resuscitation Council (UK) https./Amww resus.org.uk/resuscitation-guidelines/.



CHAPTER 7
Acute chest pain

JoHNn B. CHAMBERS AND DAVID SPRIGINGS

Acute chest pain

Assess using ABCDE method
Key observations (Table 1.1)
ECG monitor, IV access
Oxygen if indicated
Relieve pain

Focused assessment (Table 7.1)
12-lead ECG, biomarkers, CXR and
Lother urgent investigation (Table 7.2)

+ 70
(Acute coronary syndrome (ACS) with
ST-segment elevation?
Consider differential diagnosis
\(Tables 7.3and 7.4)

v |

Review clinical features and results
Consider point-of-care echocardiography (Table 7.7)
Recheck biomarkers

Diagnosis |
confirmed?

No . /

[ Antiplatelet and
—> reperfusion therapy
| (Chapter 45)

Reconsider:

* ACS

¢ Aortic dissection

¢ Pulmonary embolism
¢ Oesophageal rupture

: oy ' Fhr tests
Unlikely = (e.g.CT)
Y b y
\ |
[ Low-risk clinical status =l A NS ||

and test results?

Yes No

Y

Discharge
outpatient
investigation

Admit
Refer to

cardiologist
and follow-up —
if indicated

Figure 7.1 Assessment of the patient with acute chest pain.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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Box 7.1 Causes of acute chest pain.

Common

Less common or rare

Coronary
Other
cardiovascular

Oesophageal

Pulmonary

Chest wall

Intra-abdominal”

Skin

Acute coronary syndrome
Pulmonary embolism
Pericarditis

Gastro-oesophageal reflux
Oesophageal motility disorder

Pneumonia

Other lower respiratory tract
infections

Pleurisy

Benign chest wall pain

Rib contusion and fracture
Intercostal muscle strain
Costochondritis

Angina due to tachyarrhythmia

Stress cardiomyopathy
Myocarditis/myopericarditis

Aortic dissection and other aortic syndromes
Oesophageal candidiasis (chest pain on
swallowing)

Other infective and inflammatory causes of
oesophagitis

Oesophageal rupture

Pneumothorax

Pneumomediastinum

Vaso-occlusive sickle crisis

Vertebral crush fracture
Chest wall involvement by cancer
Referred pain from thoracic spine

Pancreatitis

Peptic ulcer

Biliary tract disease
Herpes zoster

“Usually upper abdominal rather than chest pain.

Acute chest pain has a broad differential diagnosis (Box 7.1), ranging from benign to life-threatening disorders.
Consider the potentially lethal causes in all patients; these include acute coronary syndrome (ACS), pulmonary
embolism and aortic dissection.

The management of acute chest pain is summarized in Figure 7.1.

Priorities

1 While taking a focused history (Table 7.1), check the pulse and blood pressure, listen over the lungs and:
e Attach ECG and oxygen saturation monitors.

e Give oxygen if the patient has severe pain, is breathless, or if arterial oxygen saturation by pulse oximetry is

<92%.

e Put in an IV cannula and take blood for urgent investigation including biomarkers (Table 7.2).
* Relieve severe pain with morphine 5-10 mg IV plus an antiemetic, for example prochlorperazine 12.5mg IV.

2 Correct major arrhythmias (Chapter 39) or hypotension (Chapter 2).
3 Complete your clinical assessment, record a 12-lead ECG, and compare it with previous ECGs if available. If
chest pain persists, repeat the ECG every 15 min. If you suspect ACS but the ECG is normal, include modified
leads (lateral and right sided leads) as left circumflex coronary territory or right ventricular ischaemia may not
appear with standard lead positions.
e The working diagnosis is ST-segment elevation acute coronary syndrome (STE-ACS) if there is:

* ST segment elevation in two or more adjacent leads

e Left bundle branch block, not known to be old
e The chest pain is consistent with myocardial ischaemia and has lasted >20 min
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Table 7.1 Focused assessment in acute chest pain.

History

Onset and characteristics of the pain

Instantaneous onset with pain ‘migrating’ to back, neck or jaw suggests aortic dissection (Chapter 50).

Radiation to the back alone is non-specific and can occur with myocardial, oesophageal and musculoskeletal pain.
Previous similar chest pain brought on by effort and relieved by rest (within 10 min), such as exertional angina?
Pleuritic (worse on inspiration and affected by posture) occurs with pericarditis, pneumonia, pulmonary embolism and
chest wall pain.

After oesophageal instrumentation (suspect perforation) or insertion of a central line (suspect pneumothorax)?
After severe vomiting, suspect spontaneous oesophageal rupture.

Associated features

Neurological symptoms, even minor transient blurring of vision, suggest aortic dissection.

Haemoptysis suggests pulmonary embolism.

Purulent sputum.

Past history

Known coronary disease? Other known pathology potentially causing chest pain, e.g. gastroesophageal reflux.
Has there been a previous myocardial infarction with similar pain?

Risk factors

For ischaemic heart disease (cigarette smoking, hypertension, hyperlipidaemia, diabetes, family history of early coronary
disease).

For venous thromboembolism (page 355 Table 56.1).

For aortic dissection (hypertension, Marfan syndrome, pregnancy).

Examination

Blood pressure in both arms (>15 mmHg difference in systolic pressure is abnormal), and the presence and symmetry of
major pulses (if abnormal, consider aortic dissection).

Jugular venous pressure (if raised, consider pulmonary embolism or pericardial effusion with tamponade).

Murmur (if you hear the early diastolic murmur of aortic regurgitation, aortic dissection must be excluded).
Pericardial or pleural rub.

Signs of pneumothorax, consolidation or pleural effusion.

Localized chest wall or spinal tenderness (significant only if pressure exactly reproduces the spontaneous pain).
Subcutaneous emphysema around the neck (which may occur with oesophageal rupture and pneumothorax).

Are there any gross neurological abnormalities (suggesting dissection or vertebral crush fracture)?

e If the diagnosis is STE-ACS, arrange coronary angiography with a view to primary PCI. If primary PCl is not
available, give thrombolysis without delay unless contraindicated (Table 45.2).

e If the history is not typical of myocardial ischaemia, consider the differential diagnosis (Tables 7.3 and 7.4),
and seek urgent advice from a cardiologist before giving thrombolysis.

Table 7.2 Urgent investigation in acute chest pain.

ECG immediately on admission, repeated every 15 min if chest pain persists (if acute coronary syndrome suspected but
ECG is normal, include modified leads (lateral and right sided leads) as left circumflex coronary territory or right
ventricular ischaemia may not appear with standard lead positions)

Chest X-ray

Biomarkers

Point-of-care echocardiography (Table 7.7)

Full blood count

Blood glucose

Plasma sodium, potassium and creatinine
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Table 7.3 Causes of ST-segment elevation other than acute coronary syndrome.

Cause

Clinical features

Acute pericarditis
Stress cardiomyopathy
(Takotsubo syndrome)

Early repolarization

Aortic dissection

Acute pancreatitis

Pain positional and worse on inspiration, pericardial rub, may not have coronary
risk factors, may have viral prodrome (ECG see Table 7.4). Echocardiography
shows no wall motion abnormality and may show pericardial fluid.

Usually follows emotional shock in a >65-year-old female (Table 45.5).
Characteristic appearances on echocardiography, but angiography usually required
to exclude coronary disease.

A non-cardiac cause of pain associated with early repolarization can be confusing,

but there will be no evolution of ECG changes (see Table 7.2) and no troponin

release.

Dissection down the right coronary artery occurs in around 3% of acute type A
dissections so this is rare. Consider if the chest pain is of immediate onset, radiates
to the neck or back and is associated with neurological symptoms or signs. See

Chapter 50.

Rare cause of ST segment changes. The history is atypical of a cardiac origin.

See Chapter 79.

4 Atthis point, you need to review systematically the informationyou have from clinical assessment, ECG, chest

X-ray and biomarkers. Points to note on the chest X-ray are summarized in Table 7.5.

5 Biomarker results (Table 7.6) must be interpreted in the clinical context. Troponin levels should be checked on
admission then at three hours after the onset of chest pain (high-sensitivity cardiac troponin T; hs-cTpT) or after
12 hours (cardiac troponin T; cTpT).
» Normal levels at three hours after admission of myoglobin, hs-cTpT (12 hours for cTpT) and D-dimer rule out

acute coronarysyndrome (provided the ECG is normal), pulmonary embolism (in patients at low clinical risk)

and aortic dissection (within 24 h of onset of symptoms).

Table 7.4 Comparison of ECG features of ST segment elevation acute myocardial infarction, early repolarization and

acute pericarditis.

ECG feature

Myocardial infarction

Early repolarization

Acute pericarditis

ST segment morphology
Typical magnitude of ST
elevation

Distribution of ST
elevation

ST depression in V1

ST elevation in V6

ST/T wave evolution
Pathological Q waves

PR segment depression
Rhythm disturbances

Convex upwards
1-10mm

Inferior, anterior and
lateral patterns

In posterior infarction

In infero- or anterolateral
infarction

Uniform in all involved
leads

Commonly develop

Not seen

May occur

Convex upwards
1-2mm

Commonly septal, rarely
limb leads

Rare

Uncommon

Does not occur
Never develop

Not seen
Do not occur

Concave upwards
1-5mm

Both limb and chest leads

Common
Common

Various stages occur
concurrently

Never develop

May be seen
Supraventricular
tachyarrhythmias may occur
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Table 7.5 Chest X-ray abnormalities possible in pulmonary embolism, aortic dissection and oesophageal rupture.

Diagnosis

Possible abnormalities (on PA and lateral films)

Pulmonary embolism

Aortic dissection

Oesophageal rupture

Focalinfiltrate

Segmental collapse

Raised hemidiaphragm

Pleural effusion

Widening or double lumen to aortic knuckle
Irregular aortic contour

Discrepancy in diameter of ascending and descending thoracic aorta
Pleural effusion

Mediastinal widening

Displacement of calcified intima

Mediastinal and subcutaneous emphysema
Paraspinal mass

Pleural effusion

Table 7.6 Plasma markers of myocardial necrosis.

Marker Rises after: Peaks at: Returns to normal:

Myoglobin 1-4h 6-7h 24h

Troponin T* (high-sensitivity assay) 1h 3-4h 10-14 days (3-4 after unstable angina)
Troponin | or T 3-12h 24h 5-10 days

(standard assay)

Myocardial B-fraction of creatine kinase 4-8h 12-20h 2-3 days

(CK-MB)

“See Table 46.3 for causes of raised plasma troponin other than acute coronary syndrome.

6 Consider a point-of-care echocardiogram (Table 7.7). This is not widely available and must only be performed
by an operator who is trained in echocardiography and subject to the processes of the main echocardiography
department (including quality control, continuing education, second opinion):

« Normal wall motion in the presence of chest pain reduces the likelihood of an ACS. In the presence of ST
segment elevation this helps differentiate acute pericarditis from ACS.

e A dissection flap is visible in up to 90% cases of proximal (Type A) aortic dissection.

o A pericardial effusion associated with chest pain suggests acute pericarditis or dissection.

e In clinically suspected pulmonary embolism associated with shock, a dilated RV with raised TR V max is

sufficient evidence to give thrombolysis.

Further management

If the diagnosis is still not obvious, consider other causes (Box 7.7) and ask yourself how closely the clinical picture
matches the profile of any of the potentially lethal causes.
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Table 7.7 Point-of-care echocardiography in acute chest pain.

Clinically suspected Echocardiographic finding

diagnosis

Acute coronary syndrome Regional wall motion abnormality
Generalized LV systolic dysfunction if established coronary disease

Acute pericarditis Pericardial effusion
Normal LV/RV wall motion (unless there is associated myocarditis, with elevated
troponin)

Pulmonary embolism Dilated, hypokinetic RV (see Table 57.5)

Aortic dissection Type A (involving ascending aorta)

Dilated ascending aorta

Dissection flap (seen in 90%)

Aortic regurgitation

Pericardial effusion (if there has been retrograde dissection into the pericardial space)
Type B (involving only the descending thoracic aorta)

A flap in the descending thoracic or abdominal aorta (50-70% cases)

Could you be missing an acute coronary syndrome

(Chapters 45 and 46)?

e Remember that the pain of myocardial ischaemia and oesophageal pain (due to acid reflux or spasm) may
be indistinguishable. Both may radiate to the back or arms, and both may be burning or gripping in quality.
Both may be relieved transiently by belching. Angina may occur after meals, but usually during exercise
after meals.

The presence of ST segment depression or T wave inversion strongly favours an acute coronary syndrome
rather than oesophageal pain. A normal ECG does not exclude unstable angina. The differential diagnosis of ST
segment changes is given in Table 7.1.

The first sign of acute myocardial infarction may be hyperacute peaking of the T wave, which is often

overlooked. If present, give aspirin and nitrate, and repeat the ECG in 20-30 min.

If the history is compatible with myocardial ischaemia, or the patient is at moderate or high risk of ischaemic
heart disease, admit for observation. Repeat the ECG initially after 1 h and await cTpT levels.

e A normal hs-cTpT on admission and after three hours excludes an ACS, provided the ECG is normal. If there are
cardiac risk factors and there is no alternative cause for the pain, a cardiology referral should be made for
consideration of secondary prophylaxis and further outpatient investigation. A coronary CT scan can be
considered for patients with a low QRisk (<20%). Stress echocardiography or a myocardial perfusion scan are
indicated for those with an intermediate risk (20-65%)

Could you be missing pulmonary embolism (Chapter 56)?

e One or more risk factors for venous thromboembolism (Table 56.1) are found in 80-90% of patients with
pulmonary embolism. In the absence of these, pleuritic chest pain is more likely to be caused by pneumonia or
pleurisy.

¢ In patients at low clinical risk, pulmonary embolism is excluded by a normal D-dimer level.

Could you be missing aortic dissection (Chapter 50)?

e Aortic dissection must be excluded by contrast CT if:
e The chest pain was instantaneous in onset.
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e There are associated neurological abnormalities.
e The patient has Marfan syndrome, known dilated aortic root or bicuspid aortic valve, or is pregnant.

e Remember that the pulses and chest X-ray are normal in at least 50% of patients with aortic dissection. If you
suspect aortic dissection, seek urgent advice on further management from a cardiologist.

e An acute dissection is very unlikely with a normal D-dimer level (within 24 h of onset of symptoms).

Could you be missing oesophageal rupture (Chapter 75)?

Spontaneous oesophageal rupture is very rare. Typically the pain follows vomiting (while, in acute myocardial

infarction, vomiting follows pain).

e Check the chest X-ray for mediastinal gas (a crescentic radiolucent zone, which may be retrocardiac or along
the right cardiac border), a pleural effusion or a widened mediastinum.

¢ Ifyoususpect oesophageal rupture, putthe patient nil by mouth and start antibiotic therapy with coamoxiclav
and metronidazole. Discuss further management with a gastroenterologist or surgeon.

Could you be missing a pneumothorax (Chapter 64)?

This usually causes breathlessness rather than chest pain resembling myocardial ischaemia. Look again at the
chest X-ray. It is easy to miss a small apical pneumothorax.

Further reading

Chambers JB, Marks EM, Hunter MS (2015) The head says yes but the heart says no: what is non-cardiac chest
pain and how is it managed? Heart 101, 1240-1249. DO\: 10.1136/heartjnl-2014-306277.

Pollak P, Brady W (2012) Electrocardiographic patterns mimicking ST Segment elevation myocardial infarction.
Cardiol Clin 30, 601-615. http://dx.doi.org/10.1016/).ccl.2012.07.012.

Rybicki FJ, Udelson JE, Peacock WF, et al. (2016) Appropriate utilization of cardiovascular imaging in
emergency department patients with chest pain: a joint report of the American College of Radiology
Appropriateness Criteria Committee and the American College of Cardiology Appropriate Use Criteria Task
Force.J Am Coll Cardiol 67, 853-879.

Vafaie M, Biener M, Mueller M, et al. (2014) Analytically false or true positive elevations of high sensitivity
cardiac troponin: a systematic approach. Heart 100, 508-514.



CHAPTER 8

Palpitations

SANDEEP HOTHI AND DAVID SPRIGINGS

When assessing the patient with palpitation who presents to the emergency department, you need to address four
questions:

e What is the haemodynamic status of the patient?

e What is the cardiac rhythm?

e |s there evidence of underlying structural or coronary heart disease, pre-excitation or channelopathy?

e What systemic factors may have triggered or exacerbated the patient's symptoms?

Priorities

While taking a focused history (Tables 8.1-8.2), check the pulse and blood pressure, auscultate the lungs

and:

e Attach ECG and oxygen saturation monitors.

* Give oxygen if the patient is breathless, or if arterial oxygen saturation by pulse oximetry is <92 %.

e |f there is evidence o f haemodynamic instability, put in an IV cannula and take blood for urgent investigation
including relevant biomarkers (Table 8.3).

If there is imminent cardiac arrest, call the arrest team and manage along standard lines (see

Chapter 6).

If there is a reduced level of consciousness, severe pulmonary oedema, chest pain or systolic BP
is <90 mmHg:

e Record a 12-lead ECG (if possible) for later analysis (Table 8.4).

e |f the heart rate is >150/min: call an anaesthetist in preparation for DC cardioversion starting at 200)
(Chapter 121).

e |f the heart rate is <50/min: give atropine 0.6-1.2 mg |V, with further doses at 5-min intervals up to a total dose
of 3mg if the heart rate remains below 60/min. If the bradycardia is unresponsive or recurs, use an external
cardiac pacing system or insert a temporary transvenous pacemaker (Chapter 119).

e Seek advice on further management from a cardiologist.

If the patient is haemodynamically stable, there is time to make a working diagnosis and plan
management.

e Complete your clinical assessment (Tables 8.1-8.2), record a 12-lead electrocardiogram and a long rhythm
strip, arrange a chest X-ray, and consider other investigations (Table 8.3).

e Carefully assess the ECG (Table 8.4).

e Are there any systemic factors which may have triggered or exacerbated the patient’s symptoms (Table 8.5)?
The patient can now be placed in one of two groups:

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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Table 8.1 Assessment of the patient with palpitation.

Description See Table 8.2.

Positional factors Extrasystoles may be felt on lying down in the left lateral decubitus or supine positions. AV
nodal re-entrant tachycardia may be precipitated by bending over and then standing up and
may terminate on lying down.

Syncope Syncope during palpitation is a sign of haemodynamic compromise, either from ventricular
tachycardia (VT) or occasionally SVT. VT must be excluded.

Relation to exercise Exercise can trigger right ventricular outflow tract ventricular tachycardia,
catecholaminergic polymorphic ventricular tachycardia (CPVT) and some forms of
congenital long QT syndrome (LQTS). Atrial fibrillation (AF) can also be triggered by the
onset or offset of exercise. Inappropriate sinus tachycardia may follow physical or
emotional stress.

Emotional stress Most likely to induce sinus tachycardia, but can occasionally trigger SVT or VT.

Anxiety A quick screening question is: ‘"Have you experienced brief periods, for seconds or
minutes, of an overwhelming panic or terror that was accompanied by racing heartbeats,
shortness of breath, or dizziness?" Other causes should be considered before attributing
to anxiety.

Drug history Caffeine, illicit drugs (e.g. cocaine, amphetamines, ‘ecstasy’) and alcohol can trigger
arrhythmias.

Prescribed drugs Arrhythmias can be caused by anti-arrhythmics, thyroxine, theophyllines, beta-adrenoreceptor
agonists, antidepressants and antipsychotics.*

Cardiac history Symptoms or signs of cardiac disease may suggest specific arrhythmias. Ischaemic heart
disease and cardiomyopathies raise the possibility of ventricular arrhythmias. Mitral valve
disease predisposes to atrial fibrillation.

Medical history Thyrotoxicosis, anaemia and phaeochromocytoma may result in palpitations and arrhythmias.
Pregnancy may also result in palpitations and arrhythmias.

Family history Ischaemic heart disease, early-onset atrial fibrillation, channelopathies and cardiomyopathies
have a genetic component.

*For a full list see: http//www.sads.org.uk/drugs-to-avoid/

1 Persistent arrhythmia
Further management is determined by the type of arrhythmia and the context: see Chapters 39-44.
Consider if there are any systemic factors which may have triggered the arrhythmia (Table 8.5).
Consider discharge for patients with atrial fibrillation or flutter, provided that:
* They are haemodynamically stable (no or only mild symptoms, heart rate <100/min, systolic BP
>110mmHg).
e No systemic trigger requiring specific treatment is apparent (e.g. sepsis).
¢ Stroke/thromboembolic prophylaxis has been addressed (see Chapters 43 and 103).
e Rate-control (rather than cardioversion) is appropriate, at least in the short term.
e A plan of management has been agreed and follow-up arranged.
2 ECG shows sinus rhythm/sinus tachycardia
Possibilities are a paroxysmal arrhythmia (resolved before the ECG was recorded) or palpitation due to
awareness of sinus rhythm/sinus tachycardia.
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Table 8.2 Pointers in the description of palpitation.

Type of Subjective Heartbeat Onset and Trigger situations  Possible associated
palpitation description termination symptoms
Extrasystolic ‘Skipping/ Irregular, Sudden Rest —
missing a beat’,  interspersed with
‘sinking of the periods of normal
heart’ heartbeat
Tachycardiac ~ 'Beating wings’  Regular or Sudden Physical effort, Syncope, dyspnoea,
in the chest irregular, markedly cooling down fatigue, chest pain
accelerated
Anxiety- Anxiety, Regular, slightly Gradual Stress, Anxiety Tingling in the hands
related agitation accelerated attacks and face, Lump in

the throat, atypical
chest pain, sighing

dyspnoea
Pulsation Heart Regular, normal Gradual Physical effort Asthenia
pounding frequency
Type of Heartbeat Trigger situations Associated Vagal
arrhythmia symptoms manoeuvres
AVRT, AVNRT Sudden onset regular with Physical effort, Polyuria, neck Sudden
periods of elevated heartrate  changes in posture pulsation interruption

Atrial Irregular with variable heart Physical effort, cooling  Polyuria Transitory
fibrillation rate down, post meal, reduction in heart

alcohol intake rate
Atrial Regular (irregular if A-v Transitory
tachycardia conduction is variable) with reduction in heart
and atrial elevated heart rate rate
flutter
Ventricular Regular with elevated heart Physical effort Signs/symptoms of No effect
tachycardias rate haemodynamic

impairment

Source: Raviele A, Giada F, Bergfeldt L, et al. (2011) Management of patients with palpitations: a position paper from the
European Heart Rhythm Association. Furopace 13, 920-934. Reproduced with permission of Oxford University Press.

Paroxysmal arrhythmia
Patients with ‘red-flag’ features should be considered for inpatient investigation: seek advice from a cardiologist.
Red-flag features include:
» Associated syncope or
e Palpitation triggered during exercise or
e Evidence of structural heart disease, accessory pathway or channelopathy (murmur, signs of heart failure,
abnormal 12-lead ECG) or

e Family history of sudden death or cardiomyopathy

Other features for which admission may be indicated are summarized in Table 8.6. In the absence of such
features, the patient can be discharged: arrange ambulatory ECG monitoring, to establish cardiac rhythm at the
time of symptoms, and follow-up with the GP or a cardiologist.
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Table 8.3 Urgent investigation of the patient with palpitation.

ECG

Blood glucose

Plasma sodium, potassium, calcium and magnesium

Plasma creatinine

Plasma TSH

Plasma troponin if acute coronary syndrome suspected

Plasma BNP or NT-pro-BNP if heart failure suspected

Urine drug screen if illicit drug use considered

Chest X-ray

Echocardiogram if there is clinical evidence of an underlying structural abnormality or there is a proven sustained or non-
sustained arrhythmia

ECG monitoring:

e 24-hour ECG if frequent ventricular extrasystoles seen on 12-lead ECG, or if palpitation occurs at least daily
e 7-day ECG monitoring if palpitation occurs approximately weekly

e ECG event recorder (smartphone-based systems now available)

e Implantable ECG loop recorder (for selected high-risk patients)

Exercise ECG, in selected patients

Electrophysiological study, in selected patients with cardiology advice

Table 8.4 ECG in the patient with suspected paroxysmal arrhythmia (i.e. recorded after palpitation has resolved).

ECG feature Comment

Supraventricular extrasystoles Occur in healthy people as well as those with heart disease.
In the absence of associated cardiac disease, have a benign
prognosis.

If palpitation due to awareness of supraventricular extrasystoles is

suspected, arrange:

® 24-h ECG monitoring to establish relation to symptoms, quantify
frequency and assess for paroxysmal atrial fibrillation.

s Echocardiography to assess cardiac structure and function.

Ventricular extrasystoles May occur in healthy people, but are more strongly associated with
heart disease than supraventricular extrasystoles.
If palpitation due to awareness of ventricular extrasystoles is
suspected, arrange:
24-h ECG monitoring to establish relation to symptoms, quantify
frequency, and determine if monomorphic or polymorphic.
Echocardiography to assess cardiac structure and function.
Exercise ECG to establish effort tolerance, assess response of
ventricular extrasystoles to exercise and whether ventricular
tachycardia can be induced, and screen for ischaemic heart

disease.
Sinus bradycardia (rate <50/min) or sinus May reflect sinoatrial disorder with associated paroxysmal atrial
pauses fibrillation.
Short PR interval (<120 ms) Look for other features of Wolff-Parkinson-White (WPW)

syndrome: delta wave, widened QRS complex
If WPW present, discuss management with a cardiologist before
discharge.
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Table 8.4 (Continued)

ECG feature

Comment

Right-axis deviation (QRS predominantly
negative in lead | and positive in lead I)

Left-axis deviation (QRS predominantly
positive in lead | and negative in lead 1)

Right bundle branch block (RBBB)

Left bundle branch block (LBBB)

Left ventricular hypertrophy

Pathological Q waves

Dominant R wave in V1

Long QT interval

Short QT interval

T wave inversion

Consider pulmonary hypertension or pulmonary embolism.

As an isolated abnormality, usually of no significance.

Consider pulmonary hypertension or pulmonary embolism.
Consider Brugada syndrome (ECG shows RBBB pattern with coved
or saddle back ST-elevation in leads V1-V3).

May reflect structural heart disease or conducting system disease.
Arrange echocardiography.

May be seen in:

e Severe hypertension

e Aortic valve disease

e Hypertrophic cardiomyopathy

Usually reflect previous myocardial infarction (with associated risk
of ventricular tachycardia (Chapter 40)).

May also be seen in hypertrophic cardiomyopathy or WPW
syndrome (pseudoinfarct pattern).

May be seen in:

e Right ventricular hypertrophy

* RBBB

e WPW syndrome

e Posterior myocardial infarction

e Duchenne muscular dystrophy with cardiomyopathy
e Normal variant

Long QT interval may reflect congenital channelopathy (long QT
syndrome) or acquired disorder (due to drugs (see http//www.sads.
org.uk/drugs-to-avoid/), or metabolic disorder (e.g. hypokalaemia
or hypocalcaemia)), or a combination of these factors

QT interval >500 ms is associated with high risk of polymorphic
ventricular tachycardia(torsade de pointes) (Chapter 41).

Short QT interval may reflect congenital channelopathy (short QT
syndrome) or acquired disorder (e.g. due to acidosis, hyperkalaemia
or hypercalcaemia), or a combination of these factors

Short QT syndrome is associated with atrial and ventricular
arrhythmias.

May be seen in:

e Structural heartdisease (e.g. severe aortic stenosis)
e Cardiomyopathies

e Acute coronary syndrome

e Myopericarditis

e Subarachnoid haemorrhage

Stress cardiomyopathy
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Table 8.5 Systemic factors which may trigger or exacerbate palpitation.

Psychological factors (e.g. generalized anxiety disorder, panic disorder)

Sepsis

Hypovolaemia with postural hypotension

Postural orthostatic tachycardia syndrome

Anaemia

Pregnancy

Pulmonary embolism

Hypoglycaemia

Thyrotoxicosis

Phaeochromocytoma

Caffeine excess

Alcohol excess/alcohol withdrawal

Prescribed drugs (e.g. inhaled salbutamol, nifedipine, drugs with anticholinergic effect; see http//www.sads.org.uk/
drugs-to-avoid/)

Recreational drugs (e.g. cannabis, cocaine, amphetamine)

Electrolyte derangement (hypo- or hyperkalaemia, hypo- or hypercalcaemia, hypomagnesaemia)

Advice on discharge:

* Avoid excess caffeine, excess alcohol, substance use.
* Return if palpitation recurs.

e Keep a symptom diary.

e Follow-up after ambulatory ECG monitoring.

Palpitation due to awareness of sinus rhythm/sinus tachycardia

Consider if there are any systemic factors which may have triggered sinus tachycardia (Table 8.5). Admit if there is
evidence of acute illness requiring inpatient management.

Table 8.6 When to admit the patient with palpitation.

Diagnostic purposes

Severe structural heart disease (e.g. severe valve disease, complex congenital heart disease, cardiomyopathy, severely
impaired left ventricular systolic function (ejection fraction <35%)), suspected or ascertained

Primary electrical heart disease (channelopathy), suspected or ascertained

Family history of sudden death

Need to perform electrophysiological study, invasive investigations or in-hospital telemetric monitoring

Therapeutic purposes

Bradyarrhythmias requiring implantation of pacemaker

Cardiac device malfunction not rectifiable by reprogramming

Ventricular tachyarrhythmias requiring immediate interruption and/or implantable cardoverter-defibrillator (ICD)
implantation or catheter ablation

Supraventricular tachycardias requiring interruption immediately or in a short time, or catheter ablation
Presence of heart failure or other symptoms of haemodynamic compromise

Severe structural heart diseases requiring surgery or interventional procedures

Severe systemic causes (see Table 8.5)

Severe psychotic decompensation

Source: Raviele A, Giada F, Bergfeldt L, et al. (2011) Management of patients with palpitations: a position paper from the
European Heart Rhythm Association. £uropace 13, 920-934. Reproduced with permission of Oxford University Press.
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Discharge if there is no evidence of significant acute illness, no red-flag features (see above), a normal cardiac
examination and ECG. Follow-up should be with the GP.

Further reading

Gale CP, CammAJ (2016) Assessment of palpitations. BMJ 352, h5649. http://dx.doi.org/10.1136/bmj.h5649.
Raviele A, Giarda F, BergfeldtL, et al. (2011) Management of patients with palpitations: a position paper from

the European Heart Rhythm Association. Europace 13, 920-934. http://dx.doi.org/10.1093/europace/
eur130.



CHAPTER 9

Transient loss of consciousness

SanDeer HoOTHI AND DAVID SPRIGINGS

Transient loss of consciousness (TLoC)

Key observations (Table 1.1)
Focused assessment (Tables 9.1 and 9.2)
12-lead ECG (Table 9.3)
Consider differential diagnosis (Box 9.1 and 9.2

Y

Investigate/treat
LCould TLoC be due to acute disease suspected disease
No + s A
Was it syncope or seizure Ty | Manage as seizure
(Table 9.2)? i (Chapter 16)
Syncope ¢

History typical of vasovagal/
situational syncope, and
examination/ECG normal?

No+

(Is there marked postural
hypotension (fall in systolic

Reassurance and advice
Discharge

Consider differential
diagnosis (Box 9.2)

BP >20 mmHg)? ‘ - | Review medications
\_ \

Noi

Is heart disease suspected? : e =
e Exertional syncope ! | Refer to cardiologist
® Sudden syncope (Stokes-Adams - »-| Consider admission for

attack; Table 9.2) | ECG monitoring/cardiac
e Abnormal cardiac exam | investigation
e Abnormal ECG e
- ve
No
\/

-

- e
First episode ] (TLOC with injury or

No injury recurrent episodes

_
. ¥
Refer to cardiologist
No further Consider testing for carotid sinus hypersensitivity, tilt-table test and
L investigation ECG monitoring

Figure 9.1 Assessment after transient loss of consciousness.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
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Box 9.1 Causes of transient loss of consciousness.

Transient global cerebral hypoperfusion: syncope (Box 9.2)
Metabolic disorders:

e Hypoglycaemia

¢ Severe hypoxia

e Hyperventilation with hypocapnia

Poisoning with alcohol and psychoactive drugs
Epilepsy

Migraine

Vertebrobasilar transient ischaemic attack
Subclavian steal syndrome

Subarachnoid haemorrhage

The causes of transientloss of consciousness (TLoC) (Box 9.1) can usually be differentiated by a detailed history

taken from the patientand any eyewitnesses (Tables9.1 and 9.2), supplemented by the examination findings and a

careful review of the ECG (Table 9.3). Further investigation may be needed for definitive diagnosis.

e Risk-stratification is important, as patients at low risk of serious adverse events can be discharged from the
emergency department.

* The assessment of the patient with transient loss of consciousness is summarized in Figure 9.1.

Priorities

1 Is transient loss of consciousness related to acute disease?

Consider those acute diseases which may be associated with TLoC:

® Major arrhythmias (Chapters 39-44)

® Acute coronary syndrome (Chapters 45 and 46)

® Pulmonary embolism (Chapter 57)

e Aortic dissection (Chapter 50)

® Subarachnoid haemorrhage (Chapter 67)

e Rapid blood loss and other cause of hypovolaemia (Chapters 73 and 74)

e Hypoglycaemia (Chapter 81)

These patients will typically have other symptoms (e.g. headache, chest pain, breathlessness) or abnormal
physiological observations (e.g. hypotension). Further assessment and management of these diseases is given
in the corresponding chapters.

2 Was transient loss of consciousness due to syncope or a seizure?
* A detailed history will usually allow syncope (defined as TLoC due to global cerebral hypoperfusion (Box 9.2))

to be differentiated from seizure (Tables 9.1 and 9.2).

e Involuntary movements (including tonic-clonic seizures, after 30 s of cardiac arrest) are common in syncope,
and should not be interpreted as necessarily indicating epilepsy.
e Further management of the patient after a generalized seizure is given in Chapter 16.
3 Admit or discharge?

High-risk features warranting admission for inpatient management include:

e Suspicion of acute disease causing syncope (see 1. above)

e Evidence of significant structural or ischaemic heart disease, or the presence of heart failure

e Clinical (e.g. exertional syncope) or ECG features (Table 9.3) suggesting arrhythmic syncope
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Table 9.1 Focused assessment after transient loss of consciousness.

History

Background

Any previous similar attacks

Previous significant head injury (i.e. with skull fracture or loss of consciousness)

Birth injury, febrile convulsions in childhood, meningitis or encephalitis

Family history of epilepsy

Cardiac disease associated with ventricular arrhythmia (previous myocardial infarction, hypertrophic or dilated
cardiomyopathy, heart failure)

Medications

Alcohol or substance use

Sleep deprivation

Before the attack

Prodromal symptoms: were these cardiovascular (e.g. dizziness, palpitations, chest pain) or focal neurological symptoms
(aura)?

Circumstances, for example exercising, standing, sitting or lying, asleep

Precipitants, for example coughing, micturition, head-turning

The attack

Were there any focal neurological features at the onset: sustained deviation of the head or eyes or unilateral jerking of
the limbs?

Was there a cry (may occur in tonic phase of fit)?

Duration of loss of consciousness

Associated tongue biting, urinary incontinence or injury

Facial colour changes (paltor common in syncope, uncommon with a fit)

Abnormal pulse (must be assessed in relation to the reliability of the witness)

After the attack
Immediately well or delayed recovery with confusion or headache?

Examination

Conscious level and mental state (confirm the patient is fully oriented)

Pulse, blood pressure, respiratory rate, arterial oxygen saturation, temperature

Systolic BP sitting or lying, and after 2 min standing (a fall of >20 mmHg is abnormal; note if symptomatic or not)
Arterial pulses (check major pulses for asymmetry and bruits)

Jugular venous pressure (if raised, consider pulmonary embolism, pulmonary hypertension, heart failure or cardiac
tamponade)

Heart murmurs (aortic stenosis and hypertrophic cardiomyopathy may cause exertional syncope; atrial myxoma may
simulate mitral stenosis)

Neck mobility (does neck movement induce presyncope? Is there neck stiffness?)

Presence of focal neurological signs: as a minimum, check visual fields, limb power, tendon reflexes and plantar
responses

Fundi (check for haemorrhages or papilloedema)

* Abnormal physiological observations
* Major comorbidities
4 Advice to discharged patients

Driving
® Asa general rule, any patient who has had TLoC must not drive until specialist assessment has been completed
and they have been advised by the specialist that they may drive.
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Table 9.2 Features differentiating a generalized seizure from vasovagal syncope and cardiac syncope due to arrhythmia

(Stokes-Adams attack).

Generalized seizure

Vasovagal syncope Cardiac syncope due

to arrhythmia

Occurrence when sitting Common
or lying
Occurrence during sleep Common

Prodromal symptoms May occur, with focal
neurological symptoms,
head turning,
automatisms

May occur, and signify
focal cerebral lesion
Characteristic, occur

within 30 s of onset

Focal neurological
features at onset
Tonic-clonic movements

Facial colour Flush or cyanosis at onset
Common (lateral border)
Common

May occur

Confusion common

Tongue biting
Urinary incontinence
Injury

After the attack

Rare Common
Doesnot occur May occur
Typical, with dizziness, sweating, ~ Often none;

nausea, blurring of vision,
disturbance of hearing, yawning

palpitation may
precede syncope in
tachyarrhythmias
Never occur Never occur

May occur after 30 s of
syncope (secondary
anoxic seizure)

Pallor at onset, flush
on recovery

May occur after 30 s of syncope
(secondary anoxic seizure)

Pallor at onset and after syncope

Rare Rare

May occur May occur
Uncommon May occur
Nauseated and ‘groggy’ Usually well

Table 9.3 The ECG after transient loss of consciousness

ECG feature

Comment

Sinus bradycardia (rate <50/min) or sinus pauses

Sinus tachycardia

First-degree AV block

Second-degree AV block
Third-degree (complete) AV block

Atrial fibrillation

Paced rhythm

Short PR interval (<120 ms)

Right-axis deviation (QRS predominantly negative in
lead | and positive inlead 1)

May reflect sinoatrial disorder.

Pacing indicated for syncope with sinus bradycardia <40/min
or sinus pauses >3s.

Many possible causes. Consider:

o Pulmonary embolism

e Aortic dissection

¢ Rapid blood loss and other cause of hypovolaemia
Raises the possibility of intermittent second- or third-
degree AV block, but as an isolated abnormality is usually
of no significance.

Likely to be the cause of syncope: indication for pacing.
Likely to be the cause of syncope: indication for pacing.
Arrange echocardiography to check for associated
structural heart disease and assess left ventricular function.
May reflect sinoatrial disorder of underlying structural heart
disease.

Indication for echocardiography.

Pacemaker failure is rare but should be excluded

Arrange for interrogation of device to determine rhythm at
the time of TLoC.

Look for other features of Wolff-Parkinson-White (WPW)
syndrome: delta wave, widened QRS complex.

If WPW present, discuss management with a cardiologist.
Consider pulmonary hypertension or pulmonary embolism.

(continued)
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Table 9.3 (Continued)

ECG feature

Comment

Left-axis deviation (QRS predominantly positive in
lead | and negative in lead I1)
Right bundle branch block (RBBB)

Left bundle branch block (LBBB)

Bifascicular block (RBBB or LBBB with right-axis or
left-axis deviation), with or without first-degree AV
block

Left ventricular hypertrophy

Pathological Q waves

Dominant R wave in V1

Short QT interval

Long QT interval

T wave inversion

As an isolated abnormality, usually of no significance.

Consider pulmonary hypertension or pulmonary embolism.
Consider Brugada syndrome (ECG shows RBBB pattern
with ST-elevation in leads V1-V3).

May reflect structural heart disease or conducting system
disease.

Arrange echocardiography.

Significantly increases the likelihood that syncope was due
to intermittent AV block

May be seen in:

e Severe hypertension

e Aortic valve disease

e Hypertrophic cardiomyopathy

Usually reflect previous myocardial infarction (with
associated risk of ventricular tachycardia (Chapter 40)).
May also be seen in hypertrophic cardiomyopathy or WPW
syndrome (pseudoinfarct pattern).

May be seen in:

e Right ventricular hypertrophy

* RBBB

e WPW syndrome

e Posterior myocardial infarction

e Duchenne muscular dystrophy with cardiomyopathy
e Normal variant

Short QT interval may reflect congenital channelopathy
(short QT syndrome) or acquired disorder (e.g. due to
acidosis, hyperkalaemia or hypercalcaemia), or a
combination of the two.

Short QT syndrome is associated with atrial and ventricular
arrhythmias.

Long QT interval may reflect congenital channelopathy
(long QT syndrome) or acquired disorder (due to drugs (see
http//www.sads.org.uk/drugs-to-avoid/), or metabolic
disorder

(e.g. hypokalaemia or hypocalcaemia)), or a combination
of the two

QT interval >500 ms is associated with high risk of
polymorphic ventricular tachycardia (torsade de pointes)
(Chapter 41).

May be seen in:

o Structural heart disease (e.g. severe aortic stenosis)

e Cardiomyopathies

e Acute coronary syndrome

e Myopericarditis

Subarachnoid haemorrhage

Stress cardiomyopathy
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* Patients who have had typical vasovagal syncope while standing, with a reliable prodrome, may continue to

drive and need not notify the DVLA.

e Consult the guidelines of the Driver and Vehicle Licensing Agency (DVLA) (available online at: www.gov.uk/
dvla/fitnesstodrive).

Occupational issues

* Working patientswho have had TLoC should be given advice on the implications of the episode for health and
safety at work and any action they must take to ensure the safety of themselves and other people. They should

inform their occupational health department.

Box 9.2 Causes of syncope.

hypotension

Cardiovascular

failure

Secondary
autonomic failure
Drug-induced

Volume depletion
Bradyarrhythmia
Tachyarrhythmia
Structural cardiac
disease

Acute myocardial
ischaemia

Aortic dissection
Pulmonary
embolism

Severe pulmonary
hypertension

Mechanism Subtype Comment

Reflex Vasovagal Typically follows pain, emotional distress or prolonged standing.
(neurally- Diagnose when there are no features suggesting an alternative
mediated) diagnosis, and the clinical features are concordant (Table 9.2).

Situational Diagnose when there are no features suggesting an
alternative diagnosis and syncope occurred in typical
circumstances (e.g. micturition while standing, or a prolonged
bout of coughing).

Carotid sinus Diagnose in patients aged 60 and over with TLoC, when there are

hypersensitivity no features suggesting an alternative diagnosis, and testing for

(CSH) CSH (Table 9.4) is positive.

Atypical form Diagnose when there no features suggesting an alternative
diagnosis, testing for CSH is negative, and tilt-table testing
provokes symptoms.

Orthostatic Primary autonomic For example in multiple system atrophy, Parkinson’s disease with

autonomic failure.
For example in diabetes mellitus or amyloidosis.

Many drugs may cause or contribute to orthostatic hypotension,
including alpha blockers, antidepressants, antihypertensive agents,
drugs for Parkinson’s disease and diuretics.

See Chapter 2.

See Chapter 44.

See Chapters 40-43.

This includes valve disease (notably severe aortic stenosis; see
Chapter 51), congenital heart disease and cardiomyopathies. ECG
and echocardiography typically show characteristic abnormalities.
See Chapters 45 and 46.

See Chapter 50.
See Chapter 57.

May result in exertional syncope. There may be clinical signs of
right ventricular failure (e.g. elevated jugular venous pressure). ECG
and echocardiography typically show characteristic abnormalities.
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Table 9.4 Testing for carotid sinus hypersensitivity.

Indicated in patients aged 60 and over with unexplained syncope.

Contraindications include the presence of a carotid bruit, recent myocardial infarction, recent stroke or a history of
ventricular tachycardia.

Begin with the patient lying.

Attach an ECG monitor with a printer and check the blood pressure.

The carotid sinus lies at the level of the upper border of the thyroid cartilage just below the angle of the jaw.

Perform carotid sinus massage for up to 15 s whilst recording a rhythm strip. Press posteriorly and medially over the artery
(first on the right, and if this is negative on the left) with your thumb or index and middle fingers.

If the test is negative, repeat with the patient sitting.

An abnormal response is defined by a sinus pause >3 s or a drop in systolic blood pressure >50 mmHg. If these occur,
discuss with a cardiologist whether pacemaker implantation is indicated.

Suspected cardiovascular cause

* Patients waiting for cardiovascular assessment should be advised to return to the emergency department in the
event of a further episode. If TLoC occurred during exercise, or there is evidence of structural heart disease or
an abnormal ECG, they should be advised not to exercise until the assessment has been completed, and the
management plan should be discussed with a cardiologist before discharge.

Suspected epilepsy
See Chapter 16 for the advice you should give to patients after a generalized seizure.

Further management

Probable vasovagal syncope

* Give advice to the patient on avoiding action to take in the event of prodromal symptoms. Muscle clenching
(leg crossing and arm tensing/hand grip) can prevent progression to syncope.

¢ |f there have been recurrent episodes with significant impact on quality of life or with high risk of injury, arrange
a tilt-table test with cardiology follow-up: pacing may be considered for patients with a pronounced cardio-
inhibitory response (typically prolonged asystole).

Suspected arrhythmic syncope

The choice of ECG monitoring depends on the frequency of episodes and the presence or absence of heart
disease. Patients with high-risk features(see above) should be admitted for investigation. For those without high-
risk features, recommendations for ECG monitoring are:

® TLoC at least several times a week: Holter monitoring (up to 48 hours if necessary)

® TLoC every 1-2 weeks: external event recorder

* TLoC infrequently (less than once every two weeks): implantable event recorder

Unexplained syncope

* For patients with suspected carotid sinus hypersensitivity, and for those with unexplained syncope who are
aged >60 years, carotid sinus massage should be the initial investigation (Table 9.4).

* For other patients with unexplained syncope, and those with negative testing for carotid sinus hypersensitivity,
ambulatory ECG monitoring should be done (see above).
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Further reading

National Institute for Health and Care Excellence (2010) Transient loss of consciousness ('blackouts’) in over
16s. Clinical guideline (CG109) Last updated: September 2014. https://www.nice.org.uk/guidance/cg109.

Wieling W, van Dijk N, de Lange FJ, et al. (2015) History taking as a diagnostic test in patients with syncope:
developing expertise in syncope. Eur Heart J. 36, 277-280. http://dx.doi.org/10.1093/eurheartj/ehu4 78.



CHAPTER 10

Acute breathlessness

DAviD SpPRriGINGS AND JOHN B. CHAMBERS

Box 10.1 Acute breathlessness

Acute breathlessness is usually due to cardiorespiratory disease, but may result from a broad range of
disorders including sepsis and neuromuscular disease.

Among patients presenting to the emergency department, the commonest causes are acute heart
failure, exacerbation of chronic obstructive pulmonary disease or asthma, and pneumonia. More than one
disorder may be present, particularly in older patients or those with long-term conditions.

Although uncommon, three immediately life-threatening conditions — upper airway obstruction,
tension pneumothorax and cardiac tamponade — should be considered in the relevant context or in the
presence of characteristic clinical features.

Assessment and initial management of the patient with acute breathlessness are summarized in Figure 10.1.

Priorities

-

Assess the airway, breathing and circulation (Chapter 1).
e Attach ECG and oxygen saturation monitors. Give oxygen 35% by mask. Increase the inspired oxygen
concentration if arterial oxygen saturation is <90%. Secure venous access.
e Focused assessment is summarized in Table 10.1, and investigations needed urgently in Table 10.2.
2 |f upper airway obstruction is likely, because of abnormal voice, stridor (Box 10.2) orthe clinical setting, sit
the patient up and give high-flow oxygen. Call the resuscitation team and an ear, nose and throat (ENT)
surgeon, in case tracheostomy is needed. Further assessment and management of upper airway obstruction is
described in detail in Chapter 59.
3 If there are signs of tension pneumothorax with impending cardiorespiratory arrest, insert a large-bore
needle into the second intercostal space in the mid-clavicular line on the side with absent or reduced breath
sounds. Further management of tension pneumothorax is described in Chapter 64.
4 if cardiac tamponade is likely (risk factor for pericardial effusion, especially cancer, with raised jugular venous
pressure and pulsus paradoxus (Box 10.2) palpable over the radial artery, see Chapter 54), obtain immediate
echocardiography and perform pericardiocentesis if pericardial effusion with cardiac tamponade is confirmed
(see Chapter 120 for the technique of pericardiocentesis).
5 Ifthereisrespiratory failure (respiratory distress; respiratory rate <8 or >30 breaths/min; agitation or reduced
conscious level; oxygen saturation <90% despite high-flow oxygen), call the resuscitation team and/or
intensive care team. Further management of respiratory failure is described in Chapter 11.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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(Assess using ABCDE method
Key observations (Table 1.1)
Oxygen, ECG monitor, |V access
Nebulized salbutamo! if wheeze
Focused assessment (Table 10.1)
L Urgent investigation (Table 10.2)

v

( Upper airway obstruction likely?
* Abnormal voice

e Stridor

e Features of anaphylaxis

L (Chapter 38)

Nol

'l N

Tension pneumothorax likely?

e Progressive breathlessness
following invasive procedure
or chest trauma

e Pleuritic chest pain

* Absent/reduced breath sounds

on affected side
. .

No¢

Yes |

(Cardiac tamponade likely?

* Progressive breathlessness

e Risk factor for pericardial effusion,
especially cancer

e Raised jugular venous pressure

L Palpable pulsus paradoxus

| Sit patient up
| High-flow oxygen
~ IM adrenaline
| If suspected anaphylaxis
- | call resuscitation team
| and ENT surgeon

Yes

Decompress with
large-bore needle, 2nd
intercostal space in

mid-clavicular line, then
tube drainage

(

Immediate
echocardiography
Yes | Pericardiocentesis

e Agitation or reduced conscious level
e Oxygen saturation <90% despite
L high-flow oxygen

w,
No ¢
o — : ; =3
Respiratory failure likely?
e Respiratory distress
® Respiratory rate <8 or >30/min

(Chapter 120)
if tamponade
| confirmed (Chapter 54)

Yes

Wi

intensive care team.

No¢

See Chapter 11

7~ N

Heart failure likely?

e Evidence of heart disease Yes

e CXR consistent with acute
pulmonary oedema

No¢

( Review clinical features and\
results

Diagnosis and treatment of
L underlying disorder(s)

4

Correct major arrhythmias
IV furosemide (plus nitrate if
systolic BP >110 mmHg)
Urgent echocardiography
Ventilatory support with CPAP
if needed

T T

Figure 10.1 Assessment and initial management of the patient with acute breathlessness.
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Table 10.1 Focused assessment of the patient with acute breathlessness.

Known cardiac or respiratory disease?

Associated chest pain (pleuritic or non-pleuritic)?)

Associated cough, with purulent sputum or haemoptysis?

Change in sputum volume or purulence if chronic productive cough?
Risk factors for venous thromboembolism (Table 56.1)?)

Usual exercise capacity and any recent change?

Temperature, heart rate, blood pressure, jugular venous pressure, respiratory rate.
Stridor or wheeze?

Signs of heart failure?

Focal lung crackles.

Peak expiratory flow rate, related to predicted normal.

Table 10.2 Urgent investigation in acute breathlessness.

Chest X-ray

Arterial blood gases, pH and lactate if oxygen saturation is <90%, sepsis is suspected or diagnosis is unclear

ECG (except in patients under 40 with pneumothorax or acute asthma)

Echocardiogram if suspected cardiac disease

Full blood count

Plasma sodium, potassium and creatinine

Blood glucose

Plasma biomarkers:

¢ Fibrinogen degradation products (d-dimer) if there are risk factors for venous thromboembolism (Table 56.1)

* BNPorNT-proBNP if clinical features of cardiac disease or abnormal ECG, and in patients with suspected exacerbation
of COPD

e Troponin if clinical features of cardiac disease or abnormal ECG

e (C-reactive protein if possible sepsis

Box 10.2 Stridor and pulsus paradoxus.

Stridor is a high-pitched sound, heard more loudly over the neck than the chest, in contrast to wheeze.
Inspiratory stridor is a feature of laryngeal obstruction; expiratory stridor, of tracheobronchial obstruction;
and biphasic stridor, of glottic or subglottic obstruction.

Causes of stridor include upper airway obstruction with a foreign body, angioedema, and vocal cord
dysfunction.

Pulsus paradoxus is an exaggeration of the normal inspiratory fall in systolic blood pressure to
>10mmHg. When marked, it may be palpable in the radial artery, with the radial pulse disappearing
on inspiration. The ‘paradox’ is that the pulse disappears despite cardiac contraction.

Pulsus paradoxus is a characteristic feature of cardiac tamponade (but may not always occur, e.g. if
thereis anatrial septal defect or severe aortic regurgitation). It may also be presentin acute severe asthma
and right ventricular infarction.
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6 If there is wheeze, give nebulized salbutamol, 1 mg of nebulizer solution diluted in 2 mL of normal saline.

e If the patient s hypoxic (oxygen saturation <90%), but does nothave known chronic obstructive pulmonary

disease (COPD), the nebulizer should be driven with oxygen: check the necessary flow rate on the nebulizer
packaging.

e If the patient has COPD with known or potential CO; retention, use air as the driving gas.

7 If there are signs of heart failure with pulmonary oedema (see Chapters 47 and 48):

e Correct major arrhythmias.

e Give furosemide 40 mg IV.

e Provided systolic BP is >110 mmHg, give sublingual nitrate followed by IV nitrate infusion (e.g. isosorbide
dinitrate 2 mg/h, increasing by 2 mg/h every 15-30 min) until breathlessness is relieved or systolic blood
pressure falls below 100 mmHg or to a maximum of 10 mg/h, or buccal administration of nitrate (glyceryl
trinitrate buccal tablet, 5 mg)

e Consider non-invasive ventilation if there is respiratory distress (see Chapters 11 and 113).

e Obtain urgent echocardiography (Table 48.2 and Chapter 114).

Further management

Review the ECG andchest X-ray arterial blood gas results. Check previous results (e.g. echocardiography, CT and
pulmonary function tests).

The clinical assessment and results of first-line investigations should enable you to make a differential
diagnosis and working diagnosis. Your differential diagnosis should be broad, and your working diagnosis must
be repeatedly re-assessed in the light of the patient’s progress.

Further management of specific disorders is given in Section 2.

Problems

Pneumonia or pulmonary oedema?

e Differentiation can sometimes be difficult. Pulmonary oedema may be localized and when severe (alveolar)
may produce an air-bronchogram. The radiological signs of pulmonary oedema are modified by the presence
of lung disease.

e The two diagnoses may co-exist: patients with heart failure are at increased risk of pneumonia; those with
COPD are atincreased risk of heart failure; and pneumonia may trigger acute atrial fibrillation and cause heart
failure.

e Pulmonary oedemais unlikely if there are no clinical or ECG features to suggest significant cardiac disease and
the plasma BNP level is <100 pg/mL (NT-proBNP <400 pmol/L).

o Ifin doubt, treat for both. If fever and a productive cough are absent, and the white cell count is <15 x 10%L or
C-reactive protein <10 mg/L, give diuretic alone and assess the response. Repeat the chest X-ray the following
day.

e Arrange echocardiography to clarify the diagnosis if there are clinical or ECG abnormalities or the plasma BNP is
>100 pg/mL (NT-proBNP >400 pmol/L).

Breathlessness with a raised jugular venous pressure

e This combination may be seen in acute major pulmonary embolism, heart failure with biventricular involve-
ment, chronic hypoxic lung disease complicated by cor pulmonale, and cardiac tamponade.

e Obtain immediate echocardiography to clarify the diagnosis.
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Table 10.3 Breathlessness with clear lungs on chest X-ray.

Disorder Arterial Arterial Arterial Suggestive clinical features
PO, PCO, pH
Acute asthma (Chapter 60) Normal or Low High Wheeze with reduced peak flow,
low diurnal variability, family history,
atopy.
Exacerbation of COPD Low May be Normal Fever, wheeze and productive
(Chapter 61) high or low cough; smoking history.
Exacerbations in winter.
Pulmonary embolism Normal or Low High Risk factors for thromboembolism
(Chapter 57) low (Table 56.1).
Acute coronary syndrome Normal Normal Normal Coronary risk factors, previous
(Chapters 45 and 46) (unless exertional breathlessness, abnormal
pulmonary ECG or raised troponin.
oedema)
Sepsis (Chapter 35) Normal or Low Low Low or high temperature, raised
low white count and C-reactive protein,
raised lactate.
Metabolic acidosis (Chapter 37) Normal or Low Normal Hyperventilation, diabetes, or renal
high or low failure, drug overdose
Pre-radiological pneumonia’ Low Low High Fever, raised white count and
C-reactive protein.
Hyperventilation without organic ~ Normal or Low High Often emotional stress, resolves
disease high with rebreathing or breathing
exercises.

COPD, chronic obstructive pulmonary disease.
"Most commonly due to viruses or Pneumocystis jirovecii (Table 34.4),

Breathlessness with clear lungs on chest X-ray
See Table 10.3.

Further reading

Bohadana A, Izbicki G, Kraman SS. (2014) Fundamentals of lung auscultation N Engl J Med 370, 744-751.
DOI: 10.1056/NEJMra1302901.

Dharmarajan K, Strait KM, Tinetti ME, et al. (2016) Treatment for multiple acute cardiopulmonary conditions in
older adults hospitalized with pneumonia, chronic obstructive pulmonary disease, or heart failure. Journal of
the American Geriatrics Society 64, 1574-1582. DOI: 10.1111/jgs.14303.

Francis GS, Felker GM, Tang WHW. (2016) A test in context: critical evaluation of natriuretic peptide testing in
heart failure. J Am Coll Cardiol 67, 330-337.



CHAPTER 11
Acute respiratory failure

NAvia PeTous!

Respiratory failure is defined as inadequate gas exchange resulting in hypoxaemia.
e Acute respiratory failure develops over a time course of minutes (hyperacute), hours or days (sub-acute),
whereas chronic respiratory failure develops over weeks, months or years.
e Respiratory failure is subdivided into:
e Type 1: PaO, <8 KPa and normal or low PaCO,
e Type 2: Pa0O, <8KPa with a raised PaCO, >6 KPa
e Type 1 respiratory failure is caused primarily by ventilation/perfusion (V/Q) mismatch and usually relates to
diseases within the respiratory system. Type 2 respiratory failure is caused by alveolar hypoventilation, with
or without V/Q mismatch and can thus be caused by diseases both intrinsic and extrinsic to the respiratory
system.
The causesofacute respiratory failure are givenin Table 11.1. Remember there may often be a combination of
disease processes, for example pneumonia on a background of pulmonary fibrosis or heart failure. There may
also be an acute-on-chronic presentation, for example decompensated chronic respiratory failure in a patient
with an exacerbation of chronic obstructive pulmonary disease.

In patients who develop acute respiratory failure while they are already inpatients, the commonest causes
are hospital-acquired pneumonia, pulmonary embolism, pulmonary oedema and sedative drugs (e.g.
opioids).

The management of the patient with suspected acute respiratory failure is summarized in Figures 11.1
and 11.2.

Priorities

1 Is urgent intubation and/or ventilation required?

Assess if there is severe upper airway obstruction (see Chapter 59: Upper airway obstruction), inability to
protect airway due to decreased consciousness (see Chapter 112: Airway management), impending respira-
tory or cardiac arrest, severe hypoxia despite oxygen treatment or severe acidosis/hypercapnia.

2 Prevent life-threatening hypoxia

Oxygen therapy is key in preventing life-threatening hypoxia, but caution should be taken. Patients known
tosuffer from COPD may have chronic respiratory failure with hypercapnia; in these patients hypoxia acts as a
stimulus to ventilatory drive and abolishing it completely may make respiratory failure worse. These patients
need controlled oxygen therapy. Thus, try to establish early, with the means of an arterial blood gas (see
Chapter 118), whether the patient has type 1 or type 2 respiratory failure and instigate appropriate oxygen
therapy (Figure 11.2).

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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Suspected respiratory failure

Respiratory distress

Respiratory rate <8 or >30 breaths/min
Unexpained agitation, confusion or reduced conscious level
Arterial oxygen saturation < 90%

Priority 1: Establish if the patient requires urgent endotrancheal
intubation and mechanical ventilation:

e Is there severe upper airway obstruction?

Is there inability to protect airway due to decreased consciousness

(GCS <8)?

e Is there impending respiratory or cardiac arrest?

e |s there severe hypoxia despite high flow oxygen or severe acidosis/
hypercapnia?

Yes No
Y S :
[Call the resuscitation team ] Priority 2: Prevention of life-threatening hypoxia
nIVBIEHElItensive care (€l Priority 3: Prevention of life-threatening hypercapnia

Priority 4: Diagnose and treat the und

erlying cause

Figure 11.1 Management of the patient with suspected acute respiratory failure: priorities.

3 Prevent life-threatening hypercapnia

Patients in type 2 respiratory failure will require controlled oxygen therapy via a Venturi mask, aiming for
Sa0; of 88-92% (Figure 11.2). Monitoringwith repeat ABGs is important. If high PaCO; or acidosis persists,
assisted ventilation will be required.

4 Diagnose and manage the underlying cause (Tables 11.1, 11.2 and 11.3)

Careful history and examination (see Table 11.2) and appropriate investigations (see Table 11.3) are
paramount. Management will largely be determined by the working diagnosis as well as the response to
the initial treatment. Some treatments need to be instigated quickly. For example:

e Inhaled bronchodilator therapy (e.g. salbutamol 2.5-5mg) and steroids (e.g. prednisolone 30-40mgq) in
acute exacerbation of asthma or COPD (see Chapter 61).
Intravenous diuretic (e.g. furosemide 40-80 mg) in acute pulmonary oedema (see Chapter 47).
Antibiotic therapy in pneumonia (see Chapters 62 and 63).
Anticoagulation (e.g. low-molecular-weight heparin) in pulmonary embolism (see Chapter 57).
Chest physiotherapy in the presence of copious respiratory secretions which impair adequate gas exchange.
Drainage of a large pleural effusion or pneumothorax (see Chapters 12 and 64).

Non-invasive ventilation in acidotic hypercapnic respiratory failure in acute exacerbation of COPD
that fails to respond to initial treatment and controlled oxygen therapy (see Table 11.4 and Chapters
61 and 113).
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Immediate assessments

1. Assess using ABCDE method

2. Key observations (Table 1.1) Examine chest

3. Check vital signs: BP, HR, Sa0,

4. Listen over the lungs and heart

5. Key investigations: arterial blood gas (ABG)
and pH, ECG, Bloods (urea, creatinine,
electrolytes, CRP), chest X-ray

Y

Immediate actions

1. Protect airway if compromised
2. Obtain iv access
3. Oxygen administration

Type 1

Failure

Y

1. Give oxygen (35-60%) by
facemask to correct hypoxia.
Aim for Sa0; of 94-98%.

2. Treat underlying cause

f1. Give controlled oxygen (start at 24 %) via
venturi mask. Aim for SaO, of 88-92%.
2. Treat underlying cause e.g.
COPD exacerbation
3. Reassess ABG after 30 min. If pH
improved and PaCO, is lower, continue
controlled inspired oxygen. If pH remains
low (<7.35) with a high PaCO, then
consider assisted ventilation.

Figure 11.2 Management of the patient with suspected acute respiratory failure: assessment and action.

Table 11.1 Causes of acute respiratory failure.

Type 1 Respiratory Failure

Type 2 Respiratory Failure

Pneumonia

Pulmonary embolism

Acute exacerbation of COPD

Acute exacerbation of asthma

Pulmonary fibrotic lung disease

Pulmonary oedema (heart failure)

Acute Respiratory Distress Syndrome (ARDS)
Pneumothorax

Reduced central respiratory drive

Sedative drugs, for example opiates/opioids, benzodiazepines, alcohol

Head trauma
Space-occupying CNS lesion
Cerebrovascular accident

Neuromuscular and thoracic wall disease

Cervical cord lesion
Guillain-Barré syndrome
Myasthenia gravis
Poliomyelitis
Diaphragmatic paralysis

(continued)



76  Acute Medicine

Table 11.1 (Continued)

Type 1 Respiratory Failure

Type 2 Respiratory Failure

Flail chest

Chest wall deformity (acute on chronic)

Respiratory disease

Acute upper airway obstruction (foreign body or reduced conscious level)
Acute exacerbation of COPD

Severe life-threatening asthma

Pneumothorax

Factors that can worsen respiratory failure of any cause
Sedative drugs: benzodiazepines, opioids

Aspiration of secretions or gastric contents

Respiratory muscle fatigue

Low cardiac output

Severe obesity

Chest wall abnormality, for example kyphoscoliosis
Large pleural effusion

Pneumothorax

Table 11.2 Clinical assessment in acute respiratory failure.

History

Is the patient known to suffer from an underlying cardiopulmonary disease, for example asthma, COPD, heart disease?
Are there features to suggest infection, for example fever, cough, purulent sputum or increase in sputum volume?

Is there chest pain (pleuritic or non-pleuritic)?

What is the rate of onset of the presentation? Is it acute, sub-acute or chronic?

Background
Usual functional status

Careful drug history, for example opiates, benzodiazepines, respiratory or cardiac medications
Social history: occupation, smoking, alcohol excess

Examination

Drowsiness (GCS)
Tachypnoea

Cyanosis

Tachycardia or bradycardia
Blood pressure

Tremor, bounding pulse, flap/asterixis
Raised JVP, peripheral oedema

Chest wall abnormalities (kyphoscoliosis, flail chest post trauma)
Paradoxical movement of the diaphragm

Chest examination:

Wheeze (consider: asthma, COPD, heart failure)
Fine inspiratory crackles (consider: heart failure, fibrosis)
Coarse crackles (consider: bronchiectasis, pneumonia)
Bronchial breathing (consider: pneumonia)
Dull percussion note, reduced air entry (consider: pleural effusion)
Hyper-resonant percussion note, reduced air entry (consider: pneumothorax)
Peak expiratory flow (if patient is able to perform)

Neurological examination: are there features of a chronic neurological disease? Are there focal neurological features?
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Table 11.3 Investigation in acute respiratory failure.

Chest X-ray

Arterial blood gases, pH and lactate

ECG

Full blood count
C-reactive protein
Blood glucose

Creatinine and electrolytes
Plasma BNP or NT-proBNP

Blood culture

Sputum microscopy and culture

Also consider:

Thoracic ultrasonography if chest X-ray abnormal
Echocardiography if suspected cardiac disease
Neurological investigation if suspected CNS or neuromuscular disease (see Chapter 17).

e Reversal of the effects of narcotic drugs (e.g. naloxone in opiate overdose, flumazenil in benzodiazepine
overdose) (see Chapter 36).

5 Institute assisted ventilation if indicated (Tables 11.4 and 11.5)
If, following treatment of the underlying problem, oxygen requirements remain high (e.g. >60%) or there is
persistent acidosis with hypercapnia, assisted ventilation (invasive or non-invasive) should be considered, if

appropriate given the clinical situation. See Tables 11.4 and 11.5, and Chapter 113.

Table 11.4 Non-invasive ventilation in acute respiratory failure.

Mode of ventilation

Indications

Contraindications

Disadvantages and
complications

Continuous positive
airway pressure
(CPAP)

Bilevel positive
airway pressure
(BiPAP)

Remember:

Cardiogenic pulmonary oedema

Acidotic type 2 respiratory failure
in acute exacerbation of COPD
Acidotic type 2 respiratory failure
in patient with chest wall
deformity

Recent facial, upper airway,
or upper gastrointestinal
surgery

Vomiting or bowel
obstruction

Unconscious or uncooperative
patient

Copious secretions (relative)
Haemodynamic instability
Undrained pneumothorax

Patient must be
conscious and
cooperative
Discomfort from
tightly fitting
facemask
Bloating due to
aerophagia
May fail

Before commencing non-invasive ventilation, an action plan needs to be in place in the event of failure, that is, whether
this is ceiling of treatment or whether invasive ventilation should follow.
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Table 11.5 Invasive ventilation in acute respiratory failure.

Mode of ventilation Indications Contraindications Disadvantages
and
complications

Endotracheal Upper airway obstruction Patient has expressed wish not to be Need for sedation
intubation and ventilated and paralysis
mechanical
ventilation
Impending respiratory arrest Chronic respiratory disease with Pharyngeal,
severely impaired functional capacity laryngeal and
and/or severe comorbidity tracheal injury
Airway at risk because of Irreversible extensive neurological Ventilator-
reduced conscious level damage associated
(GCS <8) pneumonia
Oxygenation failure: PaO; Ventilator-induced
<7.5-8 kPa, despite lung injury (e.qg.
supplemental oxygen/NIV barotrauma)
Ventilatory failure: Weaning may pose
respiratory acidosis with pH ethical difficulties
<7.25
Further reading

Goligher EC, Ferguson ND, Brochard U. (2016) Clinical challenges in mechanical ventilation. Lancet 387,
1856-1866.

Davidson AC, Banham S, Elliott M, et al. (2016) British Thoracic Society/Intensive Care Society Acute
Hypercapnic Respiratory Failure Guideline Development Group. BTS/ICS Guidelines for the ventilatory
management of acute hypercapnic respiratory failure in adults. Thorax 71, ii1-ii35. https//www.brit-
thoracic.org.uk/document-library/clinical-information/acute-hypercapnic-respiratory-failure/bts-guidelines-
for-ventilatory-management-of-ahrf/.

Pepin JL, Timsit JF, Tamisier R, Borel JC, Levy P, Jaber S. (2016) Prevention and care of respiratory failure in
obese patients. Lancet Respir Med 4, 407-418.

O’Driscoll R, Howard L, Earis J, Mak V, on behalf of the BTS Emergency Oxygen Guideline Group (2015) BTS
Guidelines for oxygen use in adults in healthcare and emergency settings (https://www brit-thoracic.org.uk/
document-library/clinical-information/oxygen/emergency-oxygen-guideline-2015/bts-full-guideline-for-
oxygen-use-in-adults-in-healthcare-and-emergency-settings-2015/).

Stephen Chapman, Grace Robinson, John Stradling, Sophie West, and John Wrightson (2014) Oxford
Handbook of Respiratory Medicine (3 ed.), OUP.



CHAPTER 12

Pleural effusion

loanNis PsaLLIDAS

Pleural effusion is a feature of a wide range of diseases. Transudative and exudative effusions (Tables 12.1
and 12.2) are caused by distinctive pathogenic mechanisms, and Light’s criteria should be used for their
differentiation.

Evaluation requires clinical assessment, imaging (by chest X-ray and thoracic ultrasonography) and exami-
nation of pleural fluid. Assessment and management of pleural effusion is summarized in Figure 12.1.

Priorities

Clinical assessment and imaging

The clinical assessment is summarized in Table 12.3.

e Review the history, with a focus on occupational exposures, drugs, risk factors for pulmonary embolism or
tuberculosis, extrapleural sources (e.g. ascites) and comorbid conditions.

Review the chest X-ray. Pleural effusion results in basal shadowing obscuring the hemidiaphragm with a
concave upper border. Massive effusion demonstrates a complete ‘white-out’ of the hemithorax with

mediastinal displacement away from the effusion. If mediastinal shift is not present, consider the possibility
of a co-existing bronchial obstruction with the effusion (e.g. lung cancer).

Thoracic ultrasonography is more sensitive than chest radiography in detecting pleural effusion and also
provides additional diagnostic information as to the cause of the effusion (exudative, empyema, malignant
pleural effusion).

Thoracentesis

* There is no need for thoracentesis if the patient has an obvious reason for pleural effusion (e.g. smallbilateral
pleural effusions and a history of heart failure).

e It may be diagnostic (50-60 mL of fluid) and/or therapeutic (target: symptomatic relief).

e Pleural fluid examination should be analysed carefully. Vital diagnostic clues may lie in simple inspection or

smell. Tests needed are summarized in Table 12.4.

e |f pleural infection is suspected send fluid in blood culture bottles in addition to a plain tube.

e Cytology (approximately 40-50 mL should be sent for malignant cell identification and for cell differential
diagnosis). The sensitivity of the technique for detecting malignant pleural effusion is around 60% (i.e. false-
negative rate 40%) and the additional yield from sending more than two specimens of pleural fluid taken on
different occasions is low.

e I|f pleural fluid pH is needed, use ABG analyser (but do not analyse a purulent sample, as this is unnecessary
and may damage the machine).

e Additional tests may be indicated, depending on clinical scenario (e.g. chylomicrons, cholesterol, trigly-
cerides, adenosine deaminase, amylase).

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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Figure 12.1 Investigation of pleural effusion.

Categorizing an effusion as a transudate or an exudate

Toanswer this important question, Light's criteria should be employed. The effusion is an exudate if it meets one
of the following criteria:

e Pleural fluid protein/serum protein ratio >0.5

e Pleural fluid LDH/serum LDH ratio >0.6

e Pleural fluid LDH greater than two-thirds of the upper limit of normal serum LDH
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Table 12.1 Causes of transudative pleural effusion.

Cause

Comment

Heart failure

Nephrotic syndrome

Cirrhosis with ascites
Hypoalbuminaemia (serum albumin
<25g/L)

Hypothyroidism

Meigs’ syndrome

Urinothorax

Constrictive pericarditis

Increased interstitial fluid, which crosses the visceral pleura and enters the
pleural space. Investigate further if atypical features are present (unilateral
effusion, fever, chest pain).

Usually bilateral effusions, decreased oncotic pressure causing transudate
effusion.

Predominantly right-sided pleural effusion and often ascites is present.
Ascitic fluid migration to the pleural space through diaphragmatic defects.
Associated with oedema.

May be transudate or exudate, commonly in combination with ascites,
pericardial effusion and cardiac failure.

In women with ovarian or other pelvic tumours (either bilateral or
unilateral).

Due to urine obstruction that causes retroperitoneal urine leak. pH usually
low, pleural fluid smells of urine and pleural fluid creatinine > serum
creatinine is diagnostic.

Increases IV hydrostatic pressure, associated with oedema.

Light's criteria correctly identify almost all exudates, but mis-classifies about 20% of transudates as exudates.

If a transudative effusion is suspected (e.g. due to heart failure or cirrhosis) and none of the biochemical

measurements is >15% above the cutoff levels for Light's criteria, the difference between serum and the pleural
fluid protein is measured. If the difference is >31 g/L, the effusion is probably a transudate.

Table 12.2 Causes of exudative pleural effusion.

Cause

Comment

Pleural infection (parapneumonic
effusion and empyema)
Malignancy

Tuberculosis

Chylothorax

Oesophangeal rupture

Pulmonary embolism

After coronary artery bypass surgery
(CABG)

Acute pancreatitis

Rheumatoid arthritis
Yellow nail syndrome

Most common cause in young patients; empyema is defined as pus in the
pleural cavity.

Most common cause in older patients and a frequent cause of massive
effusions.

Delayed hypersensitivity reaction to mycobacteria released into the pleural
space. AFB and pleural fluid culture often negative.

Often milky effusions, diagnosis with presence of chylomicrons or pleural
fluid triglyceride level >1.24 mmol/L.

pH <7.20, increased levels of salivary amylase.

Almost always exudative; bloody in <50%,; it should be suspected when
dyspnoea is disproportionate to size of effusion, or when patient is
hypoxic.

Commonly left sided pleural effusions and most resolve spontaneously.

If <30 days of surgery, blood stained due to post-operative bleeding.

If >30 days of surgery: clear fluid due to immune reaction.

Pleural fluid pancreatic amylase may be raised.

Typical low pleural fluid glucose (<1.6 mmol/L).

Triad of nail discolouration, lymphoedema and pleural effusion.
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Table 12.3 Focused assessment of the patient with pleural effusion.

History

Dyspnoea

Pleuritic chest pain, chest discomfort or ‘heaviness’, pain referred to the shoulder or abdomen
Dry cough

Symptoms of malignancy: loss of appetite, energy, weight

Symptoms of infection: fever, sputum, night sweats

May also be asymptomatic

Examination

Reduced chest expansion

Reduced tactile vocal fremitus

Dull percussion

Reduced breath sounds

Pleural friction rub may be heard in patient with pleural inflammation

Table 12.4 Pleural fluid analysis: (1) In all patients; (2) Additional tests for exudative effusions.

Pleural fluid analysis (1): In all patients

Test Comment

Visual inspection Blood-stained effusion (pleural fluid haematocrit 1-20% of peripheral
haematocrit) is likely to be due to malignancy, pulmonary embolism or trauma.
Purulent fluid signifies empyema.
Protein and lactate dehydrogenase  These are the only tests needed if the effusion is likely to be a transudate.
(LDH) Pleural fluid LDH correlates with the degree of pleural inflammation.
Exudative pleural effusions have a protein concentration >30 g/L.
If the pleural fluid protein is around 30 g/L, Light’s criteria are helpful in
distinguishing between a transudate and exudate. An exudate is identified by
one or more of the following:
o Pleural fluid protein to serum protein ratio >0.5
o Pleural fluid LDH to serum LDH ratio >0.6
e Pleural fluid LDH more than two-thirds the upper limit of normal for
serum LDH

Pleural fluid analysis (2): Additional tests for exudative pleural effusion

Test Comment

Pleural fluid pH and glucose (check Low pH (<7.3)/low glucose (<3.3 mmol/L) pleural fluid may be seen in:

these if parapneumonic or malignant o Complicated parapneumonic effusion and empyema

pleural effusion is suspected. Send e Malignancy

sample in heparinized syringe for o Rheumatoid or lupus pleuritis

measurement of pH in blood gas o Tuberculosis

analyser). ¢ QOesophageal rupture

Cytology (total and differential cell Neutrophilia (>50% cells) indicate acute pleural disease.

count; malignant cells). Lymphocytosis is seen in malignancy, tuberculous pleuritis and in pleural
effusions after CABG.

The yield of cytology is influenced by the histological type of malignancy:

>70% positive in adenocarcinoma, 25-50% in lymphoma, 10% in mesothelioma.
Microbiology (Gram stain culture; Send fluid for markers of TB if TB is suspected or there is a pleural fluid.
markers of tuberculosis (TB)). lymphocytosis.
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Table 12.4 (Continued)

Pleural fluid analysis (2): Additional tests for exudative pleural effusion

Test Comment
Other tests depending on clinical Elevated pleural fluid amylase is seen in the acute pancreatitis and
setting (e.g. amylase, triglyceride). oesophageal rupture.

Check triglyceride level if chylothorax is suspected (opaque white effusion);
chylothorax (triglyceride >1.1g/L)is due to disruption of the thoracic duct by -
trauma or lymphoma.

CABG, coronary artery bypass graft.

Further management

Treatment of symptoms and underlying disorder

o The effusion itself generally does not require treatment if the patient is asymptomatic.

e Many effusions resorb spontaneously when the underlying disorder is treated, especially effusions due to heart
failure, pulmonary embolism or after CABG.

e Pleuritic pain can usually be managed with NSAIDs or other oral analgesics.

Drainage of a symptomatic effusion

e Therapeutic aspiration is a sufficient treatment for many symptomatic effusions and can be repeated for
effusions that re-accumulate. Seek advice from a chest physician.

e In most cases, 1-1.5L of pleural fluid can be aspirated with careful attention to the development of chest
symptoms; re-expansion pulmonary oedema is a recognized but rare consequence of large-volume aspiration.
Pleural aspiration should be stopped if the patient develops chest tightness, chest pain or severe coughing

o Effusionsthatare chronic, recurrent and causing symptoms, can be treated with pleurodesis or by intermittent
drainage with an indwelling catheter.

Specific management for parapneumonic effusions and empyema

e Seek advice from a chest physician. For indications for chest drain insertion see Table 12.5.

o All patient with pleural infection should be treated with antibiotics (refer to local hospital prescribing
guidelines) and treatment options ought to be rationalized with culture and sensitivity results of the pleural
fluid or blood cultures (note that anaerobes are frequently difficult to culture and may coexist with other
organisms).

» Referto a thoracic surgeon if there is persistent sepsis after 5-7 days of maximum therapy with antibiotics and
pleural fluid drainage.

Table 12.5 Indications for chest tube insertion for parapneumonic effusions/fempyema.”

Pleural fluid pH <7.20 or pleural fluid glucose <3.3 mmol/L
Purulent pleural fluid
Pleural fluid positive culture or Gram stain

*The ideal chest drain size is subject to debate but small (<14 F) drains may be as effective as larger ones (>14F) in the
management of empyema, and cause less pain and discomfort. Regular flushes with normal saline (0.9%) are needed (20 mL
four times per day).



84  Acute Medicine

Specific management for malignant pleural effusions

Seek advice from a chest physician.

Asymptomatic effusions and those causing dyspnoea unrelieved by thoracentesis do not require additional
procedures.

If dyspnoea caused by malignant pleural effusion is relieved by thoracentesis but fluid and dyspnea re-develop,
definitive treatment is required (talc pleurodesis or placement of an indwelling pleural catheter).
Pleurodesis is performed by instilling a sclerosing agent into the pleural space in order to seal the visceral and
parietal pleura and eliminate the space. The most effective and commonly used sclerosing agent is talc. Talc
pleurodesis can be performed either by the insertion of a small chest tube (10-14 F) as a slurry or by medical
thoracoscopy as a poudrage.

Indwelling pleural catheter (IPC) drainage is the preferred approach for ambulatory patients because
hospitalization is not necessary for catheter insertion and the pleural fluid can be drained intermittently
into vacuum bottles. IPC is the preferred option for patients with significant trapped lung (when tumour
encases the visceral pleura and prevents lung re-expansion).

Chest CT scan with pleural phase contrast(late venous phase) is useful in distinguishing nodular, mediastinal or
circumferential pleural thickening (features present in around 80% of cases of malignant pleural disease),
Pleural tissue biopsy for histological or microbiological examination may be indicated. Pleural biopsy can be
performed using image-guided (CT or US guidance) techniques or via medical thoracoscopy. Both techniques
have significantly better results compared to closed pleural biopsies. Thoracoscopy also offers diagnostic and
therapeutic approaches to patients with pleural effusion (e.g. talc poudrage pleurodesis).

Bronchoscopy has no role in investigating pleural effusions, and is only used if the chest CT scan is suggestive of
parenchymal abnormities that require further investigation, or if main bronchial obstruction is suspected.
Even after extensive investigations, 25% of pleural effusions remain undiagnosed. These are often due to
occult pulmonary embolism, TB, viral infection or cancer.

Further reading

Corcoran JP, Wrightson JM, Belcher E, DeCamp MM, Feller-Kopman D, Rahman NM (2015) Pleural infection:

past, present, and future directions. Lancet Respir Med 3, 563-577.

Light RW (2013) The Light criteria: the beginning and why they are useful 40 years later. Clin Chest Med 34,

21-26. http7/dx.doi.org/10.1016/}.ccm.2012.11.006.

Psallidas I, Kalomenidis I, Porcel JM, Robinson BW, Stathopoulos GT (2016) Malignant pleural effusion: from

bench to bedside. European Respiratory Review 25, 189-198. DOI: 10.1183/16000617.0019-2016.



CHAPTER 13

Cough and haemoptysis

AHMED YOUSUF

Cough

Cough is defined as a forced expulsive manoeuvre, usually against a closed glottis, and is associated with a
characteristic sound. It is a very common and usually self-limiting symptom (Box 13.1). Occasionally, it is the
presenting symptom of a serious underlying condition such as lung cancer or pulmonary tuberculosis (Table 13.1).
Management of the patient with cough is summarized in Figure 13.1.

Management

Management is directed by the working diagnosis.

Clinical assessment (Tables 13.2 and 13.3), a chest X-rayand other investigations (Table 13.4) will identify the
cause and guide management.

e If gastro-oesophageal refluxdiseaseis considered as the cause of cough, a therapeutic trial of treatment with a
proton pump inhibitor for minimum of two months should be considered (e.g. omeprazole 20 mg 12-hourly or
lansoprazole 15 mg 12-hourly).

e Patients with pulmonary tuberculosis who are smear-positive (i.e. Acid-fast bacilli seen on sputum microscopy)
are potentially infectious. If they are admitted, ensure that they are isolated and local infection control
procedures are followed. Contact your microbiology or respiratory department immediately for advice. If they
are in the community, inform the TB nurse, microbiology consultant and Public Health England (Health
Protection Scotland in Scotland).

Box 13.1 Definitions.

Acute cough: Cough lasting less than three weeks. It is most commonly due to upper respiratory tract
infection, with a benign course. Clinical signs indicating a serious cause that warrants inpatient admission
are given in Table 13.3.

Chronic cough: Cough lasting more than eight weeks. In the absence of worrying clinical features
(Table 13.3), the patient can be discharged and investigated in general respiratory or specialist cough
clinic.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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l Cough '

Less than 3 M
weeks duration |

Acute
cough

7
History, (Table 13.2) ] (5

Chronic ]
cough [

examination and CXR

(Suspicion of serious illness, (Table 13.3),
for example pneumonia, inhaled FB,

exacerbation of asthma or COPD, lung
| cancer with SVCO

Yes

Admit for further
investigations
(Table 13.4) and
treatment

Reassure and
discharge

CXR, chest X-ray; COPD, c
FB, foreign body; SVCO, s

Figure 13.1 Management of cough.

Table 13.1 Causes of cough.

If patient is well,
| manage as outpatient

Upper respiratory tract infection (accounts for 90% of acute cough)*
Lower respiratory tract infection” (Chapter 62)

Pulmonary tuberculosis*®

Airways disease’ (chronic obstructive pulmonary disease, asthma)
Bronchiectasis”

Lung cancer**

Gastro-oesophageal reflux disease’

Upper airway cough syndrome’ (previously known as post-nasal drip syndrome)

Angiotensin-converting-enzyme (ACE) inhibitor therapy”

*Common cause of acute cough.
" Common cause of chronic cough.
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Table 13.2 Cough history.

Duration of cough

Associated symptoms: fever, night sweats, weightloss, haemoptysis, breathlessness, chest pain
History of tuberculosis or contact with tuberculosis

History of other respiratory disease

Foreign travel

Symptoms of gastro-oesophageal reflux disease (heart burn, acid reflux, pain on swallowing)
Post-nasal drip syndrome (feeling of excess mucus accumulating in the back of the throat, feeling of mucus dripping from
the nose into back of the throat)

Triggers to cough (e.g. dust, wind, smoke)

Drug history (enquire specifically about angiotensin-converting-enzyme (ACE) inhibitors)
Smoking history

Occupational history

History of asbestos exposure

Table 13.3 Clinical signs warranting inpatient admission of the patient with cough.

Respiratory rate >30 breaths/min

Oxygen saturation <92%, (if no history of chronic hypoxia)

Use of accessory muscles of respiration

Tachycardia >130/min

Systolic blood pressure <90 mmHg or diastolic blood pressure <60 mmHg
Haemoptysis

Fever

Chest pain

Suspicion of inhaled foreign body

Table 13.4 Investigations.

Full blood count - raised eosinophil level may direct you to consider eosinophilic airways disease as the cause of cough.
CRP - raised CRP could be due to respiratory tract infection.

CXR - everyone with history of cough should have a baseline CXR. Approximately 30% of chest radiographs requested
for investigating the cause of cough are abnormal.

CT chest: if the CXR is abnormal (e.g. suspicious of lung cancer, interstitial lung disease).

Sputum for acid-fast bacilli (AFB) staining, microscopy and culture - if the patient is in high-risk group for TB (e.g.
homeless, alcohol dependent, immunosuppressed, Asian or Afro-Caribbean background, previous history of
pulmonary TB).

Bronchoscopy, if there is suspicion of inhaled FB (usually in children and elderly).

Investigations in outpatient setting
Three early morning sputum samples for TB culture.

Spirometry: reversibility test (for obstructive airways disease), airway provocation test with mannitol or methacholine for
cough variant asthma.

Bronchoscopy: patients presenting with small haemoptysis, suspected TB with non-productive cough or suspected lung
cancer can be referred to respiratory physicians for outpatient bronchoscopy.

Fibreoptic laryngoscopy: in patients with suspected upper airways pathology as the cause of cough, laryngoscopy may
show changes associated with laryngeal inflammation and oedema.
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Haemoptysis

Massive l
haemoptysis ‘
Is the patient at terminal
stage of lung cancer or
chronic lung disease?

ii. Current or ex-smoker
iii. >40 years old

Yes No

Stabilize the
patient
(Table 13.6)

Palliate

Reassure
Advise to seek
medical help if it
| happens again

If well and stable refer to
respiratory physician for |
outpatient investigations and |
management (Table 13.7)

Investigate &
treat (Table 13.7)

Figure 13.2 Management of haemoptysis.

Haemoptysis

Haemoptysis is coughing up blood, either mixed with sputum or on its own, from the respiratory tract

(Table 13.5).

e Managementis summarized in Figure 13.2. Haemoptysis canbe distinguished from haematemesis by its colour
and pH: haemoptysis is bright red and alkaline, haematemesis is brown (‘coffee ground') and acidic. Bleeding
from the nasopharynx may be mistaken for haemoptysis: if in doubt, ask the advice of ENT surgeon.

e In the majority of cases, haemoptysis originates from the bronchial circulation. Bronchial arteries usually arise
directly from the aorta and carry blood at systemic blood pressure. Therefore, bleeding that originates from
bronchial circulation causes massive haemoptysis; if left untreated it has a mortality rate of up to 80%.
Management of massive haemoptysis is summarized in Table 13.6.

e Haemoptysis can be classified as small or massive, based on the volume of blood expectorated in 24 hours. A
pragmatic definition of massive haemoptysis is 200 mL of blood loss in 24 hours, or haemoptysis significant
enough to impair gas exchange and cause haemodynamic compromise, regardless of the duration of
haemoptysis.

e Investigation of haemoptysis is given in Table 13.7.

Management of massive haemoptysis
The priority is to stabilize the patient, identify the bleeding site and stop the bleeding (Table 13.6). Active

intervention is not appropriate for all patients and in some cases (e.g. end-stage lung cancer, end-stage chronic
pulmonary or cardiac disease) a palliative approach might be the best option.
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Table 13.5 Causes of haemoptysis.

Cause

Comment

Lung cancer”
Tuberculosis®
Bronchiectasis”
Pneumonia®

Lung abscess”
Pulmonary embolism”
Pulmonary oedema”
Vasculitides’

Mycetoma’
Arteriovenous
malformation’
latrogenic’

Frank haemoptysis or blood stained sputum, weight loss, cough

Cough, fever, night sweat, weight loss

Chronic cough with purulent sputum, previous episodes of haemoptysis
‘Rusty’ sputum, fever, cough, signs of consolidation

Purulent sputum, fever, chest pain

Pleuritic chest pain, breathlessness

Frothy 'pink’ sputum, breathlessness, 1JVP

Granulomatosis with polyangiitis (formerly known as Wegner’s), Goodpasture’s
syndrome, SLE

Fungal ball on CXR, previous TB

Recurrent haemoptysis, Osler-Weber-Rendu syndrome (telangiectasia)

Post-lung biopsy or bronchoscopy

*Common,
“ Rare

Table 13.6 Management of massive haemoptysis.

-

. Airway protection and ventilation: this could be achieved by sitting up the patient, or lying the patient on the bleeding

side (if known) to avoid spillage of blood to the unaffected lung. Give oxygen to maintain oxygen saturation of above

94%.

2. Cardiovascular support:

e Insert two large bore (at least 16 gauge) cannulas
* Send blood for FBC/cross match/clotting screen

e Fluid resuscitation

e Blood transfusion (if Hb <80)
e Arterial +/— CVP line (preferably in HDU/ICU)

N ouwv s w

. Assess patient’s GCS, if <8 or unable to protect airway, ask for anaesthetist's help to protect the airway
. Correct clotting as per hospital protocol

. Give IV tranexamic acid (1 g TDS, avoid if known renal failure)

. Give nebulized adrenaline (1 mL of 1:1000 with 4 mL of NaCl 0.9%)

. Give IV terlipressin (2 mg IV stat, then 1mg IV every 4-6h)

Once patient is stabilized arrange:

1. Bronchoscopy (flexible or rigid): for diagnostic and therapeutic (injecting cold saline or 1:20,000 adrenaline,
cryocautery, diathermy) purposes.

2. Endovascular embolization: most effective and minimally invasive procedure in managing massive haemoptysis.

3. Surgery: resection of the bleeding lobe (if all other measures have failed).
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Table 13.7 Investigation of haemoptysis.

Full blood count

Clotting screen

Creatinine and electrolytes

ECG

Auto-antibodies (ANA, ANCA, anti-GBM), urine dip and microscopy for red cells casts, if vasculitides are suspected
Arterial blood gases if O, saturations <92% or pleuritic chest pain, or breathless.

CXR can help with lateralizing bleeding and may reveal a focal or diffuse lung involvement. It has 35-50% positive
diagnostic yield. A quarter of patients presenting with hemoptysis due to malignancy will have normal CXR.

Sputum Ziehl-Neelsen stains and culture.

CTPA to exclude PE and identify bleeding site. It will also help to identify other causes of haemoptysis (e.g. lung cancer).
Performing CT scan before bronchoscopy will improve diagnostic yield.

Bronchoscopy (flexible or rigid): it helps to visualize the airways and localize the site of bleeding. Diagnostic (biopsy,
bronchial wash) and therapeutic interventions (e.g. injecting cold saline or adrenaline cryocautery and diathermy) can be
undertaken.

Further reading

Larici AR, Franchi P, Occhipinti M. (2014) Diagnosis and management of hemoptysis. Diagn Interv Radiol 20,
299-309.

National Institute for Care and Health Excellence. Clinical Knowledge Summaries. Cough. Last revised June
2015. http//cks.nice.org.uk/cough.

Smith JA, Woodcock A. Chronic cough (2016) N Engl J Med 375, 1544-1551.

Thomas A, Lynch G. (2011) Management of massive haemoptysis. http//www.frca.co.uk/Documents/225%
20Massive%20Haemoptysis.pdf.

http://cks.nice.org.uk/cough.

httpZ/mww .issc.info/cough.pdf.
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Neurological diagnosis in
acute medicine

SimoN RiNALDI

Neurological presentation

Assess and stabilize airway, breathing and circulation. Briefly review presentation

Potential Potential opiate
hypoglycaemia?* toxicity?**

Treat with naloxone and
assess response (p.233-234)

Check blood glucose
Obtain venous sample (if no Other syndrome requiring
delay) and treat if low immediate investigation
(see Chapter 81) and/or management? t

Manage as
appropriate

Is therea Obtain more detailed history (see text)
differential Consider using third party sources if appropriate
diagnosis?

Further
diagnostic
possibilities

raised?

Consider potential localizations
and causes in a systematic
Could the manner (Tables 14.1, 14.3)
pathology be
localized
elsewhere?

Does a non-
directed examination
help?

tF: E‘ﬁﬁ;xf;nlfgsgﬂr} Are investigations Obtain required tests Neurology
refute differentials required to further (prioritize as per _opinion
(Table 14.1) confirm? Table 14.5) likely to be
: required

*seizures/reduced conscious fevel/focal deficit

Diagnosis
made?

**reduced conscious level/hypoventilation/
pin-point pupils +/- hx of use/abuse

1 for example possible stroke/status epilepticus/

bacterial meningitis Therapy, monitoring and follow-up as directed by diagnosis

Figure 14.1 Approach to the patient with potential acute neurological disease.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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Box 14.1 Neurological diagnosis in acute medicine.

e About 10-20% of patients on an acute medical ward have a neurological problem such as stroke,
headache, seizure and disorders of consciousness.

e Differential diagnosis in neurology involves identifying where the lesion is (from the history and
neurolfogical examination) and what it is (often primarily from the time course of the illness). This
guides investigation and further management.

Priorities

Identify or exclude an immediately life-threatening disorder (see Figure 14.1, Table 14.1) such as stroke, cord

compression, or meningo-encephalitis.

The history (Table 14.2) is usually the critical step in establishing a differential diagnosis:

e Pattern recognition may suggest some diagnoses, for example an acute onset, right sided hemiparesis with
dysphasia and homonymous hemianopia in a hypertensive smoker is recognized as a left cerebral

hemisphere anterior circulation stroke.
e In more difficult cases, a logical system for working through potential diagnoses can be based on the
localization (Table 14.3) or temporal evolution of symptoms (Table 14.4).
A systematic ‘full’ or 'screening’ neurological examination is not usually indicated. It may be better to
target the examination to test the differential diagnostic hypotheses generated during history taking
(Table 14.5).
e Asymptomatic areas should still be examined. For example, demonstrating normal arm function

in suspected spinal cord compression is helpful in placing the lesion below the level of the cervical
cord.

e Remember that performance in the different domains is not independent. For example a patient with limb
weakness may appear uncoordinated despite normal proprioceptive and cerebellar function.

The distinction between upper and lower motor neuron pathology and the implication of certain patterns of
weakness is discussed in further detail in Chapter 17. Specific patterns of visual loss also have clear value in
localization (Chapter 19).

e Table 14.6 summarizes the indications and limitations of the tests most often needed.

Further management

e Some presentations may allow discharge and deferred outpatient investigations following initial assessment,
with or without a short period of observation, for example gradual-onset resolving headache without red flag
features or signs (Chapter 15) or a fully resolved solitary seizure without systemic upset (Chapter 16).

e Transient symptoms may not be benign:

e Transient loss of consciousness suggestive of intermittent raised ICP/CSF outflow obstruction will require

urgent neurosurgical management (Chapter 72).

Suspected cardiac syncope will require cardiac workup (Chapter 9).

Transient ischaemic attacks (TIAs) require urgent assessment even if all symptoms have resolved; clinical

scoring schemes provide an indication regarding how quickly subsequent investigations should be

performed (Chapter 66).
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Table 14.1 Priority differential diagnoses to consider based on presentation.

Presentation

Always consider

Coma

Acute ataxia/vertigo
Hemiparesis

Paraparesis

Quadriparesis

Acute severe headache
Transient loss of consciousness
Status epilepticus

Seizure, fever, dysphasia
Meningism +/- rash, fever
Saddle anaesthesia, sphincter
disturbance, back pain
Monocular visual loss
Homonymous hemianopia
New onset Horner’s

llird nerve palsy

Vith nerve palsy
Postural/morning headache

Hypoglycaemia, drug toxicity, intracranial haemorrhage/SOL with brainstem
herniation, non-convulsive status, functional unresponsiveness®
Cerebellar stroke (haemorrhage/infarction)

Stroke'

Spinal cord compression/stroke*

Spinal cord compression/stroke, brainstem infarction®
Subarachnoid haemorrhage, venous sinus thrombosis

Cardiac syncope, transient CSF outflow obstruction, seizure
Non-epileptic attack disorder,” underlying cause for status?
(Herpes simplex) encephalitis

Bacterial meningitis

Cauda equina compression

Giant cell arteritis, optic neuritis, ‘ophthalmological causes’
Stroke’

Carotid dissection, apical lung tumour

Uncal herniation, aneurysm (typically PCoM)

SOl/raised ICP

SOl/raised ICP

*“Functional presentations are included here notbecause they are intrinsically dangerous but because of the risk ofiatrogenic
harm from unnecessary drug treatment and/or intubation.

TIf acute.

*Brainstem and spinal cord stroke more frequently has a stuttering onset so must still be considered in sub-acute

presentations.

For patients requiring admission, there should be a clear plan for monitoring:

* What is to be monitored?

* How often should observations be performed?
® What are the thresholds for action?
These should be clearly documented and communicated to the relevant staff.

* The patients requiring closest monitoring are typically those in whom potentially life-threatening complications
may occur, especially when these may be subtle and when interventions are available to modify the disease

course, for example:

* Neuromuscular respiratory failure. Symptoms can be minimal even with profound hypoventilation, empha-
sizing the need for regular vital capacity measurement.

® Patients with or at risk of coma and rising ICP. This may range from regular assessment of conscious level
and/or pupillary and other reflexes, to serial imaging studies and invasive ICP monitoring.
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Table 14.2 Focused history-taking in acute neurological disease.

Weakness? Numbness? Pain/headache? Unsteadiness? Dizziness? Altered consciousness? Visual disturbance?
Cognitive/higher mental dysfunction? Speech and language disturbance?

Swallowing difficulty? Sphincter disturbance?

Chronology of different symptoms? Previous episodes? Distribution? Speed of onset? Aggravating/relieving factors?
Progression (in time and space)? Fluctuating?

Trigger/prodromal illness?
Functional consequences?

Systemic upset? Rash? Weight loss? Appetite? Diet?

Drugs and medications? Missed/extra doses? Newly prescribed/taken?
Past history? Family history? Smoking? Alcohol? Recreational drugs?
Occupation? Toxin exposure? Handedness?

Table 14.3 Anatomical localization in neurological diagnosis.

Anatomical structure

Associated clinical features

Meninges
Cerebrum
e Cortical

e Subcortical

e Pyramidal

« Extrapyramidal
« Diffuse
Cerebellum
Brainstem

Spinal cord

Motor neurons/anterior horn
Nerve roots

Dorsal root ganglia
Plexus

Peripheral nerve

e Mononeuropathy
e Axonal

e Demyelinating

« Small fibre

Neuromuscular junction
Muscle

Headache, neck stiffness, photophobia

Seizure, dysphasia, hemianopia, neglect, apraxia, dyscalculia, other disturbances of
higher cortical function

Bradyphrenia, executive dysfunction, personality change

Pyramidal distribution weakness, hyper-reflexia, spasticity, extensor plantar
Tremor, rigidity, bradykinesia, hemiballismus, chorea

Reduced conscious level, impaired attention

Nystagmus, dysarthria, dysmetria, ataxia, dysdiadokokinesis

‘Crossed’ (e.q. ipislateral facial and contralateral limb weakness with a pontine
lesion), other cranial nerve deficits +/- long tract signs, ‘locked-in’, quadriparesis
Paraparesis or quadriparesis, sensory level (may be suspended, crossed and/or
dissociated), extensor plantars, sphincter and autonomic dysfunction

Mixed upper and lower motor neuron signs, fasciculations

Radicular pain (deep within limb or radiating ‘electric shock’), weakness in a group of
muscles, localized areflexia

Ataxia, pseudoathetosis, areflexia

Pain then weakness > sensory disturbance, involves multiple root and nerve territories

Characteristic pattern of selective muscle weakness and sensory loss in a single limb
Weakness proportional to wasting (distal > proximal), glove and stocking sensory loss
Proximal and distal weakness out of proportion to wasting, global areflexia

Pain, selective loss of pin-prick and temperature sensation, autonomic dysfunction,
preserved power and reflexes

Fatigable diplopia, ptosis, dysarthria, facial and proximal limb weakness, no sensory loss
Characteristic distribution of weakness (often proximal), wasting, myalgia, no sensory loss
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Table 14.4 Temporal evolution: what is the lesion?

Temporal evolution

Likely cause

Instantaneous maximum deficit Vascular/stroke, acute compression/trauma

Over seconds
Over minutes

Over hours to days

Seizure (especially if stereotyped and recurrent)
Migraine, ‘amyloid spell’
Inflammatory (MS, GBS), infective

Over weeks to months Neoplastic, chronic compression

Over months to years

Degenerative

Table 14.5 Focused examination in acute neurological disease.

Domain

Tests

Conscious level
Higher mental
function

Meninges
Extrapyramidal
Cerebellum
Cranial nerves

Limbs

Glasgow Coma Scale score/AVPU scale

Orientation? Registration? Attention/concentration? Recall/memory? Language? Object
recognition (visual/tactile)? Verbal fluency? Executive function? Follows (increasingly complex)
commands? Visuospatial function? Calculation?

Neck stiffness? Kernig's? Photophobia? Rash? Temperature?

Tremor? Rigidity? Bradykinesia? Gait? Postural instability? Chorea? Hemiballismus?
Nystagmus? Dysarthria? Dysmetria? Intention tremor? Dysdiadokokinesis? Ataxia?

Il = acuity, fields, fundi, pupils

I/IV/VI — eye movements, ptosis, fatigability?

VNIl - facial sensation and movements, including jaw

VIil - hearing, vestibular function

IX/X - palatal elevation/cough/speech/swallow

XI - shoulder elevation/head turn

XII - tongue inspection/protrusion/strength

Inspection — wasting? Fasciculations? Dyskinesia? Drift? Rash?

Tone - hypotonic/hypertonic? Spastic? Rigid?

Power — proximal versus distal? Symmetric? MRC grade? Fatigable? Functional/collapsible weakness?
Deep tendon reflexes — asymmetric? Absent? Present with reinforcement? Reduced? Normal? Brisk?
Plantar response - flexor? Extensor? Mute?

Gait - ataxic/wide based? Foot drop? Spastic? Parkinsonian?

Coordination - finger nose, heel shin, dysdiadokokinesis?

Sensation - distribution affected? Modality affected (pin-prick, temperature, vibration, light
touch, proprioception)?

Table 14.6 Diagnostic testing in acute neurological disease.

Test

Comment

Lumbar puncture

CT brain

Critical part of the investigation of CNS infection and subarachnoid haemorrhage. May
provide supportive role in diagnosis of CNS and PNS inflammatory disorders.
Contraindications, technique and interpretation are further discussed in Chapter 123.
Invaluable in the workup o f suspected haemorrhagic/vascular pathology (SAH, EDH/SDH,
stroke, venous sinus thrombosis) and where raised ICP or a mass lesion are acute concerns.
Benefits from availability, rapidity, and sensitivity in detecting acute haemorrhage. Spatial
resolution of contrast CT-A exceeds that of MR-A. CT-V may also provide more diagnostic
clarity than MR-V in suspected venous sinus thrombosis.
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Table 14.6 (Continued)

Test Comment

MRI brain Provides improved visualization of posterior fossa/brainstem structures and spinal cord over
CT. MR images may be virtually diagnostic of CNS demyelination and even HSV
encephalitis. DWI/ADC sequences can be extremely useful for clarifying diagnostically
difficult stroke/TIA presentations.

EEG Most useful acutely in the evaluation of possible non-convulsive status or for differentiating

EMG/nerve conduction
studies

Vital capacity

(ongoing) epileptic from non-epileptic seizures. An inter-ictal EEG lacks the sensitivity or
specificity to rule in or out epileptic seizures and it is prudent to carefully consider and/or
discuss such requests in advance.

EMG can help distinguish neurogenic from myogenic causes of weakness, but it is worth
noting that spontaneous activity suggestive of denervation can take up to two weeks from
the point of injury to develop. Likewise, nerve conduction studies can prove entirely normal,
particularly in the early stages of an acute neuropathy such as GBS. Specialist protocols
(repetitive stimulation and/or single fibre EMG) are required to evaluate the neuromuscular
junction (e.g. in suspected myasthenia). Again, these tests do not make or break a diagnosis
of in isolation, and will often require specialist input to interpret correctly.

A spirometric assessment of vital capacity is an absolute requirement in the safe
management of patients at risk of neuromuscular respiratory failure (typically GBS or
myasthenia gravis in the acute setting). An adult vital capacity of <1.5 /<20 ml/kg is of
immediate concern and warrants discussion with ICU as a minimum. At <1 /15 mU/kg, or
with a fall of 50% from baseline on serial testing, prompt ICU involvement is required. Peak
flow or arterial blood gas measurements are inadequate substitutes.

EEG, electroencephalography; EMG, electromyography; GBS, Guillain-Barré syndrome.

Box 14.2 Neurological diagnosis — alerts.

disorders.

Uncertainty about the diagnosis can sometimes be reduced by retaking the history and again following
the scheme set out in Figure 14.1. Sometimes a period of time is required — for other symptoms to
manifest or for a critical test result to become available — before the diagnosis is apparent.

In difficult cases, it is worth considering:

e Whether longstanding pathology might be clouding or modifying the clinical presentation

e Whether there may be multiple active pathologies

e Whether the syndrome might be attributable to a multifocal disease process

Examples of the latter include multiple sclerosis, mitochondrial disease, vasculitis and paraneoplastic

Be wary of concluding that a presentation is functional simply because it appears bizarre or difficult to

explain. It is also inadvisable to make a functional diagnosis by exclusion alone. Look for supportive
positive (e.g. internal inconsistency, distractability) as well as negative (e.g. no hard neurological signs)
features and weigh up the other possibilities; this will reduce the chance of making an incorrect diagnosis.

Further reading

O’Brien MD (2014) Use and abuse of physical signs in neurology. Journal of the Royal Society of Medicine 107,
416-421.DOI: 10.1177/0141076814538785
Shibasaki H, Hallett M. (2016) The Neurologic Examination: Scientific Basis for Clinical Diagnosis. Oxford

University Press.

Stone J, Reuber M, Carson A. (2013) Functional symptoms in neurology: mimics and chameleons. Pract Neurol

13, 104-113.



CHAPTER 15

Acute headache

Simon RiNALDI

Most patients presenting to the emergency department with acute headache have migraine. A minority have
life-threatening disorders such as subarachnoid haemorrhage or bacterial meningitis. The clinical assessment
(Table 15.1) enables you to place the patient in one of three groups, guiding differential diagnosis,
investigation (Table 15.2) and further management.

1

Acute headache with any ‘red-flag’ features: fever, reduced conscious level, papilloedema, neck
stiffness or focal neurological signs
Causes are given in Table 15.3.

If the patient is febrile, or the index of suspicion for CNS infection is high, take blood cultures and start

antibiotic/antiviral therapy to cover bacterial meningitis (Chapter 68) and herpes simplex encephalitis

(Chapter 69). Next, obtain CSF to confirm the diagnosis, identify the pathogen, and direct further therapy.

CT should always be performed before lumbar puncture (Chapter 123) with:

* Focal neurological signs

* Altered consciousness

* Papilloedema

* Immunosuppression, or

* Recent seizure (within two weeks)

* Tuberculous and cryptococcal meningitis should considered in at-risk groups (see Appendices 68.1 and
68.2). Meningism may be absent or mild in these diseases.

e Infectious diseases acquired abroad (e.g. malaria, typhoid) should be considered in patients with the relevant
travel history (Chapter 33).

* When subarachnoid haemorrhage is suspected (see below and Chapter 67), CT is the initial investigation of
choice and LP is likely to be more useful if delayed until 12 hours after the onset of headache

Headache with local signs

Causes and management are summarized in Table 15.4.

3 Acute headache with no abnormal signs

Causes are given in Table 15.5.

® Always consider subarachnoid haemorrhage (Chapter 67) and giant-cell arteritis (see below and

Chapter 99).

* Formal criteria state that a headache cannot be diagnosed as migraine or tension-type headache until

multiple episodes have occurred. While such criteria highlight the increased difficulty in diagnosing a single
episode, it may still be appropriate to treat migraine-like headache as such if other more serious causes have
been satisfactorily excluded.

Acute Medicine. A Practical Guide to the Management of Medlical Emergencies, Fifth Edition. Edited by

Da

vid Sprigings and John B. Chambers.

© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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Table 15.1 Focused assessment of the patient with acute headache.

History

How did the headache start? Instantaneous onset? How long did it take to reach maximum intensity?

Context of onset? With exertion? Orgasmic? On postural change? On waking?

Still present? How long has it lasted?

Syncope at onset?

How severe? Worst headache ever?

Distribution (unilateral, diffuse, localized)

Nausea/vomiting? Photo/phonophobia? Pulsating quality? Inability to continue routine physical activities? (All associated
with but not specific for migraine)

Associated systemic, neurological or visual symptoms (e.g. syncope/presyncope, limb weakness, speech disturbance,
blurring of vision, transient blindness, diplopia, scalp tenderness, jaw claudication, malaise, myalgia/stiffness, scotomata,
fortification spectra). Did these precede or follow the headache?

Background

Medication history and possible exposure to toxins

Recent travel abroad?

Immunosuppressed or known malignancy?

Disorders associated with increased risk of aneurysmal subarachnoid haemorrhage: polycystic kidney disease, Ehlers-
Danlos syndrome type IV, pseudoxanthoma elasticum, fibromuscular dysplasia, sickle cell disease, alfa-1 antitrypsin
deficiency

Family history of migraine or subarachnoid hemorrhage?

Examination

Key observations: airway, respiratory rate, arterial oxygen saturation, heart rate, blood pressure, perfusion, consciousness
level, temperature, blood glucose

Neck stiffness (in both flexion and extension)?

Focal neurological signs?

Horner syndrome (partial ptosis and constricted pupil: if present, consider carotid artery dissection)?

Visual acuity and fields

Fundi (papilloedema or retinal haemorrhage?)

Signs of dental, ENT or ophthalmic disease?

Temporal artery tenderness or loss of pulsation?

Table 15.2 Urgent investigation in acute headache.

Full blood count

Coagulation screen if suspected intracranial haemorrhage

ESR and C-reactive protein

Blood glucose

Creatinine and electrolytes

Skull X-ray if suspected sinus infection

Blood culture if suspected bacterial meningitis

CT scan if suspected stroke or meningitis/encephalitis

LP if suspected subarachnoid haemorrhage or meningitis/encephalitis, provided there are no contraindications
(Chapter 123)

ESR, erythrocyte sedimentation rate; LP, lumbar puncture.
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Table 15.3 Causes of acute headache with ‘red-flag’ features: fever, reduced conscious level, papilloedema, neck
stiffness or focal neurological signs.

Cause Chapter or reference/comment
Vascular
Stroke Chapter 65
Subarachnoid haemorrhage Chapter 67
Cerebral venous sinus thrombosis Headache usually of gradual onset but may be ‘thunderclap’
Subdural haematoma Table 65.4
Hypertensive encephalopathy Table 55.4
Pituitary apoplexy Chapter 93

Cerebral vasculitis

Infective
Bacterial meningitis
Viral encephalitis
Brain abscess

Subdural empyema
Tuberculous meningitis
Cryptococcal meningitis

Table 65.4, Chapter 99

Chapter 68

Chapter 69

Headache usually localized to side of abscess; may be of gradual or
sudden onset

Complication of paranasal sinusitis, otitis media, or mastoiditis
Appendix 68.1

Appendix 68.2

Toxoplasma encephalitis Chapter 34
Systemic infection with headache/ In returning travellers, include malaria and typhoid in the differential
meningism diagnosis (Chapter 33)
Others
Poisoning with amphetamine/cocaine Table 36.2
Other causes of raised intracranial pressure Chapter 72

Hyperviscosity syndrome

Due to high levels of immunoglobulin (e.g. Waldenstrom
macroglobulinaemia) or cells (e.g. polycythaemia, leukaemias)

Severe hyponatraemia Chapter 85
Malignant meningitis (carcinoma, CSF typically shows raised protein concentration and high lymphocyte
melanoma, lymphoma, leukaemia) count; diagnosis confirmed by cytology

Table 15.4 Acute headache with local signs.

Cause Comment/management

Acute sinusitis

Acute angle-closure
glaucoma

Giant-cell arteritis
Temporomandibular
joint disorder

Cervicogenic headache
Mucormycosis

Suspect from associated fever, facial pain especially on bending over, mucopurulent nasal
discharge, and tenderness on pressure over the affected sinus.

Obtain X-rays of the sinuses, looking for mucosal thickening, a fluid tevel or opacification.
Treatment is with coamoxiclav (or erythromycin and metronidazole if allergic to penicillin)
and steam inhalations

Discuss management with an ENT surgeon.

Usually unilateral; eye red and injected, visual acuity reduced due to corneal clouding, pupil fixed.
Refer urgently to an ophthalmologist.

See text, Appendix 19.1 and Chapter 99.

A group of disorders affecting the temporomandibular joint (TMJ) and the muscles of
mastication. Signs include limitation of jaw opening, tenderness to palpation of the TMJ and
palpable spasm of masseter and internal pterygoid muscles. Seek advice from an oral surgeon.
Headache referred from disorder of the cervical spine.

Diabetes, orbital and facial pain, periorbital and orbital cellulitis, proptosis, purulent nasal
discharge, mucosal necrosis.
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Table 15.5 Acute headache with no abnormal signs.

Cause

Comment

Tension-type headache

Migraine
Medication-overuse
headache

Drug-related

Toxin exposure
Subarachnoid haemorrhage

Giant cell arteritis
Cerebral venous thrombosis

Pituitary apoplexy
Carotid or vertebral arterial

dissection

Spontaneous intracranial
hypotension

Usually described as pressure or tightness around the head.

Doesnot have the associated symptoms or aura of migraine (although some
patients may have both types of headache).

See Table 15.6 for diagnostic criteria.

Suspect in patients who have frequent or daily headaches despite (or because of)
the regular use of medications for headache.

Seen with nitrates, nicorandil and dihydropyridine calcium antagonists and sildenafil.
Seen with carbon monoxide poisoning (Chapter 36).

Around 20% of patients with subarachnoid haemorrhage have acute headache with
no other signs. See text and Chapter 67.

See text and Chapter 99.

Headache frequently precedes other symptoms, and can be the only symptom.
Onset may be ‘thunderclap’, acute or progressive

Usually associated with ophthalmoplegia and reduced visual acuity. See
Chapter 93.

Unilateral headache, which may be accompanied by neck pain. May follow neck
manipulation or minor trauma.

Usually accompanied by other signs (ischaemic stroke, Horner syndrome or pulsatile
tinnitus).

Due to leak of CSF from spinal meningeal defects or dural tears.

Headache worse on standing and relieved by lying down (like post-LP headache).

May be accompanied by nausea and vomiting, dizziness, auditory changes,
diplopia, visual blurring, interscapular pain and/or radicular pain in the arms or

legs.
Benign (idiopathic) Assumes subarachnoid haemorrhage and cerebral venous thrombosis have been
‘thunderclap’ headache excluded.

Subarachnoid haemorrhage

e If the headache was abrupt in onset, reaching maximum intensity within minutes at most, subarachnoid
haemorrhage must be excluded by CT, followed by examination of the CSF if the CT is normal or equivocal.

e CT is most sensitive for detection of subarachnoid haemorrhage if done within 12 h of onset of headache.

Examination of the CSF by spectrophotometry to detect bilirubin (a breakdown productof haemoglobin) is the

most reliable method of confirming or excluding subarachnoid haemorrhage. Bilirubin is reliably present in CSF

from 12 h to 2 weeks after haemorrhage (occasionally longer). Lumbar puncture should therefore be delayed

>12 h after the onset of headache unless meningitis is a possibility.

Further management of subarachoid haemorrhage is detailed in Chapter 67.

Giant-cell arteritis

e Consider in any patient aged 50 or over with headache, which will usually be of days or a few weeks in
duration.

e Associated symptoms include malaise, weight loss, jaw claudication, scalp tenderness and visual changes
(amaurosis fugax, diplopia and partial or complete loss of vision).

e Ifthe ESRis >50 mm/h and/or C-reactive protein raised, and/or the temporal artery is thickened or tender (feel
2 cm above and 2 cm forward from the external auditory meatus), start prednisolone. For patients with visual
symptoms (who should be seen by an ophthalmologist the same day), give 60 mg as a one-off dose. For those
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Table 15.6 Diagnostic criteria for migraine.

Migraine without aura
o Attacks lasting4-72h (but in some cases may be longer than this - ‘status migrainosus’)
e Atleast two of the following characteristics:

e Unilateral

e Pulsating

e Moderate to severe

e Aggravated by movement

(NB: migraine headache may be bilateral or vary unilateral/bilateral during a single episode; may be continuous).

e At least one associated symptom:

¢ Nausea or vomiting

¢ Photophobia or phonophobia

Migraine with aura

e One or more transient focal neurological aura symptom

e Gradual development of aura symptom over >4 min, or several symptoms in succession
e Aura symptoms last 4-60 min

¢ Headache follows or accompanies aura within 60 min

without visual symptoms, give 40-60 mg daily (minimum 0.75 mg/kg). Also give aspirin 75 mg daily, if not
contraindicated, and a proton pump inhibitor for gastroprotection.

Arrange urgent review by a rheumatologist (and ophthalmologist if ophthalmic involvement is suspected).
See Chapter 99.

Migraine

e Diagnostic criteria are given in Table 15.6. The first migraine headache usually occurs between the ages of 10
and 30.

e Treatment of an acute attack is with an NSAID, triptan, dispersible aspirin or paracetamol and an antiemetic,
for example metoclopramide 10 mg IM or domperidone (available in suppository form). Combination therapy
with a triptan and NSAID/paracetamol may be more effective.

Further reading

Angus-Leppan H. (2013) Migraine: mimics, borderlands and chameleons. Pract Neurol 13, 308-318.

Ducros A. (2012) Reversible cerebral vasoconstriction syndrome. Lancet Neurol 11, 906-917.

Headache Classification Committee of the International Headache Society (IHS) (2013) The International
Classification of Headache Disorders, 3rd edition (beta version). Cephalalgia 33, 629-808. https//www
.ichd-3.org/.



CHAPTER 16
Seizures and epilepsy
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Box 16.1 Generalized tonic-clonic status epilepticus

Defined as a generalized tonic-clonic seizure (GTCS) lasting more than 30 min or repeated seizures
without recovery of normal alertness in between. As 98% of GTCS self-terminate in two minutes, any
seizure lasting >5 minutes should be treated as status unless that patient is known habitually to have
longer seizures.

Prompt treatment is needed to reduce cerebral damage and metabolic complications (hypoglycaemia,
lactic acidosis and hyperpyrexia) and prevent mortality.

Mortality in status epilepticus occurs with both under and over-treatment

Generalised tonic-clonic seizure
Priorities

Airway, breathing and circulation

e Clear the airway. Place a nasopharyngeal airway if needed to maintain a clear airway (Chapter 112).

e Put the patient in the lateral semiprone position. Attach an ECG monitor and oxygen saturation monitor.
¢ Give high-flow oxygen and obtain IV access.

e Take blood for urgent investigation (Table 16.1).

Exclude hypoglycaemia

Check blood glucose immediately by stick test. If blood glucose is <4.0 mmol/L:

e Give 100 mL of 20% glucose (or 200 mL of 10% glucose) over 15-30 min IV, or glucagon 1 mg IV/IM/SC.

e Recheck blood glucose after 10 min; if still <4.0mmol/L, repeat the above IV glucose treatment.

e In patients with malnourishment or alcohol use disorder, there is a remote risk of precipitating Wernicke’s
encephalopathy by a glucose load; prevent this by giving thiamine 100 mg IV before or shortly after glucose
administration.

See Chapter 81 for further management of hypoglycaemia.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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Table 16.1 Investigation in status epilepticus or after a first seizure.

Immediate

Blood glucose

Sodium, potassium, calcium, magnesium and creatinine
Arterial blood gases and pH (notrequired after first seizure)

Later

Full blood count

Blood culture (x2) if febrile

Liver function tests

Anticonvulsant levels (if on therapy), consider toxic screen

Serum (10 mL) and urine sample (50 mL) at 4 °C for toxicology screen if poisoning suspected or cause of seizure unclear
ECG (NB A missed diagnosis of cardiac arrhythmia is more likely to lead to sudden death than a missed diagnosis of
epilepsy. Look for long QT interval, conduction abnormality (e.g. left bundle branch block), Q waves indicative of previous
myocardial infarction, evidence of left ventricular hypertrophy. If present, consider arrhythmia rather than seizure, arrange
echocardiography and cardiology follow-up.)

Chest X-ray

Cranial CT scan*

Lumbar puncture (after CT) if suspected subarachnoid haemorrhage, meningitis or encephalitis

EEG (this test requires judgement as to when necessary: discuss with a neurologist)

“CT scan should be performed immediately after control of status epilepticus or after a first seizure if any of the following
features is present:

e Focal neurological deficit

e Reduced conscious level

e Fever

e Recent head injury

e Persistent headache

e Known malignancy

» Warfarin or other anticoagulation

e HIV-AIDS

For patients after a first seizure who are fully recovered and have no abnormai signs, CT can be done at a later date.

Give a benzodiazepine

e Take into account pre-hospital treatment. Give lorazepam (which is less likely to cause respiratory
suppression) 0.1 mg/kg (typically 4-8mg) IV over 5-10min (Table 16.2), midazolam 10mg buccally
(NICE-recommended, but only licensed in patients <18 years), or diazepam 10-20mg IV at a rate of
<2.5 mg/min (faster injection rates carry the risk of sudden apnoea).

What is the likely cause of the seizure? (Table 16.3)

Obtain the history from all available sources including emergency information or health app on mobile telephone,

and make a systematic examination of the patient. Check the blood results.

e Correct severe hyponatraemia (plasma sodium <120 mmol/L) with hypertonic saline (Chapter 85).

o Correct severe hypocalcaemia (plasma total calcium < 1.5 mmol/L) with calcium gluconate 1g IV (10mL of
10% solution) (Chapter 87).

e Correct hypomagnesaemia (Chapter 88)

e Give dexamethasone 10 mg IV if the patient is known to have a brain tumour or active vasculitis.

If patient is known to have epilepsy, restart any antiepileptic medication stopped within the last three weeks

(via @ nasogastric tube if IV or rectal preparations are not available).
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Table 16.2 Drug therapy for generalized convulsive status epilepticus.

Drug Dose Comments

Firstline

Lorazepam 0.1 mg/kg, give 4-8mg IV Dose can be repeated once after 20min.
Ampoules contain lorazepam 4 mg in 1 mL.
Dilute 1:1 with water for injection. Longer
duration of action and less likely to cause sudden
hypotension or respiratory arrest than diazepam.

or

Midazolam 10mg in 1 or 2 mL (depends on manufacturer) In accord with NICE adult status guidelines but

bucally only licensed for those aged <18 years).

or

Diazepam 10-20mg IV at a rate of <2.5/min. Risk of sudden apnoea with faster injection.
Dose should not be repeated more than twice,
or to a total dose >40 mg because of the risk of
respiratory depression and hypotension.

Second line

Phenobarbital

or
Phenytoin

Third line
Midazolam
or
Propofol

or
Thiopentone

Loading dose: 10 mg/kg to a maximum of
1000 mg, given at 100 mg/min. Maintenance
dose 1-4 mg/kg/day given IV, IM or PO

Loading dose: 20mg/kg IV (max dose 2 g).
Infusion rate should not exceed 50 mg/min.
Maintenance dose of 100 mg 6-8-hourly IV,
adjusted according to plasma level.

Do not give more than one loading dose and do
not load a patient who is taking oral phenytoin.

0.1-0.2 mg/kg/h by IV infusion

2mg/kg IV bolus, then repeat bolus if necessary.
Maintenance dose 5-10mg/kg/h by IV infusion

100-250mg IV bolus, then 50 mg bolus every 3

min until burst suppression on EEG Maintenance

dose 2-5mg/kg/h by IV infusion

Contraindicated in acute intermittent porphyria.
Hypotension.
Respiratory impairment due to sedation.

Monitor blood pressure and ECG (as risk of
arrhythmia).

Give through separate large-bore IV cannula, as
alkaline and will precipitate other drugs.
Valproate and levetiracetam are alternative
second-line drugs

Further management

If fitting continues:

e Transfer the patient to the ICU and discuss management with an anaesthetist and neurologist.

e Consider the possibility of psychogenic status epilepticus (Table 16.4), which is not uncommon. Definitive
diagnosis may require EEG.

¢ Give either phenobarbital or phenytoin (Table 16.2) (please note the difference in time to treatment dose being

given — many experts prefer phenobarbital for this reason).

If there is refractory status epilepticus

If fitting continues despite phenytoin or phenobarbital IV:
e The patient should be intubated and ventilated.

e Midazolam, propofol or thiopentone should be given (Table 16.2), preferably with EEG monitoring.
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Table 16.3 Causes of tonic-clonic status epilepticus.

In a patient known to have epilepsy

Poor compliance with therapy, therapy recently reduced or stopped, or altered drug pharmacokinetics
Drug interaction causing alteration of their normal maintenance level

Intercurrent infection

Alcohol withdrawal

Alcohol or substance use

In a patient not known to have epilepsy

Stroke, especially haemorrhagic stroke

Encephalitis

Brain tumour

Brain abscess (including toxoplasmosis)

Arteriovenous malformation

Meningitis

Acute head injury

Cerebral malaria

Metabolic disorder: cerebral anoxia from cardiac arrest, acute kidney injury, hyponatraemia, hypocalcaemia,
hypomagnesaemia, hepatic encephalopathy

Poisoning: alcohol, tricyclics, phenothiazines, theophyliine, cocaine, amphetamines, MDMA ('ecstasy’), heroin
Cerebral vasculitis

Hypertensive encephalopathy

Pre-eclampsia/eclampsia

Once fitting has stopped

e Determine the cause (Table 16.3).

e Ask advice from a neurologist on further management; in complex patients with a past history of epilepsy,
speak to their usual consultant where possible.

After a first generalized tonic—clonic seizure

Was it a seizure? (Table 9.2)

Distinguishing between a seizure and syncope requires a detailed history, taken from the patient and any
eyewitnesses. Points to cover include the following:

Background

e Any previous similar attacks (including partial seizures such as déja vu or myoclonic jerks in morning)

e Previous significant acquired brain injury (i.e. complicated or premature birth, trauma with skull fracture or loss
of consciousness >1h, meningitis or encephalitis, stroke)

Table 16.4 Characteristics of dissociative seizures (non-epileptic attack disorder).

Asynchronous bilateral movements of the limbs, asymmetrical clonic contractions, pelvic thrusting and side-to-side
movements of the head, often intensified by restraint

Gaze aversion, resistance to passive imb movement or eye-opening, focus on face if mirror used and eyes held open
Avoidance of the hand falling on to the face

Incontinence, tongue biting and injury rare (but can occur)

Normal or volitional pattern chest wall movements

Normal tendon reflexes, plantar responses, blink, corneal and eyelash reflexes

Absence of metabolic complications

No post-ictal confusion (drowsiness and dysarthria may be due to benzodiazepine given to treat suspected seizure)
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Features differentiating a generalized seizure from vasovagal and cardiac syncope (Stokes-Adams attack).

Generalized seizure

Vasovagal syncope

Cardiac syncope
(Stokes-Adams attack)

Occurrence when
sitting or lying
Occurrence during
sleep

Prodromal symptoms

Focal neurological
features at onset
Tonic-clonic
movements

Facial colour

Tongue biting
Urinary incontinence
Injury

After the attack

Common
Ccommon

May occur with focal
neurological symptom,
automatisms or hallucinations
May occur (signifies focal
cerebral lesion)

Characteristic; occurs within
305 of onset

Flushing or cyanosis at onset

Common

Common

May occur
Confusion common

Rare
Does not occur

Typical with sweating,
dizziness, nausea, blurring of
vision, yawning

Never occurs

May occur after 30 s of
syncope (secondary anoxic
seizure)

Pallor at onset

Rare

Uncommon

Uncommon

Nauseated and ‘groggy’

Common
May occur

Often none; palpitation
may occur

Never occurs

May occur after 30s of
syncope (secondary
anoxic seizure)

Pallor at onset; flushing
afterwards

Rare

May occur

May occur

Usually wel

e Febrile seizures in childhood (age six months to six years)

Family history of epilepsy

e Cardiac disease (previous myocardial infarction, hypertrophic or dilated cardiomyopathy, long QT interval (at

risk of ventricular tachycardia))

e Drug therapy

e Alcohol or substance use

e Sleep deprivation

Before the attack

e Prodromal symptoms: were these cardiovascular (e.g. dizziness, palpitation, chest pain) or focal neurological

(aura)?

e Circumstances, for example exercising, standing, sitting or lying, asleep

e Precipitants, for example coughing, micturition, head-turning

The attack

e Were there any focal neurological features at the onset: sustained deviation of the head or eyes or unilateral
jerking of the limbs (bilateral "twitching’ is common in syncope)?

seizure.

Was there a cry (may occur in tonic phase of seizure)?
Duration of seizure (must be assessed in relation to the reliability of the witness).

Associated tongue biting, urinary or faecal incontinence or injury.

Facial colour changes (pallor common in syncope, uncommon with a seizure).
Abnormal pulse (must be assessed in relation to the reliability of the witness).
Eyes rolled up consistent with syncope, eyes open and staring in any direction consistent with

Waxing and waning of long duration consistent with non-epileptic attack (dissociative seizure).
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After the attack

e Immediately well or delayed recovery with confusion or headache? (fatigue common after syncope, somno-
lence more common after seizure).

* Was speech normal?

Is there evidence of an underlying cause of seizure?

e Are there any focal neurological signs? Like an aura preceding the seizure, these indicate a structural cause.

e Are there features of meningitis (Chapter 68), encephalitis (Chapter 69) or subarachnoid haemorrhage
(Chapter 67)?

e Does the patient have a systemic disease requiring urgent treatment, for example acute liver failure,
hyperosmolar hyperglycaemic state?

If the patient is well

e Discharge if fully recovered and supervision by an adult for the next 24 h can be arranged.

e Advise the patient not to drive (in writing, as memory may be impaired after a seizure).

e Give first aid advice for seizure recurrence, also bathing and kitchen safety advice (see ‘epilepsy app’ from
Epilepsy Action or National Society for Epilepsy).

e Qutpatient investigation (CT if indicated) and follow-up by a neurologist should be arranged. EEGis not routine
but is likely to be needed if seizure, not syncope, suspected in a person <23 years.

¢ In general, anticonvulsant therapy should be started after a second seizure (not a first one) — local advice
should be sought for choice of starting medication (which will be carbamazepine, lamotrigine or
valproate).

After a generalized seizure in a patient with known epilepsy

Take blood for anticonvulsant levels.

e If the current history deviates from the usual pattern of seizures, consider intercurrent infection, alcohol use or
poor compliance with therapy (an ‘epilepsy app’ can help with compliance).

e If the patient has had a typical seizure and is fully recovered, CT is not necessary.

e Discharge (with outpatient follow-up arranged) if the patient is fully recovered and has no evidence of acute

illness. Advise the patient not to drive.

Alcohol withdrawal seizures

o Alcoholwithdrawal seizures consist of 1-6 tonic-clonic seizures withoutfocal features, which begin within 48 h
of stopping drinking (although may occur up to seven days after stopping drinking if the patient has been
taking a benzodiazepine). They are usually brief and self-limiting.

Patients who have had withdrawal seizures once are highly likely to have a recurrence if they withdraw again.
Patientswithalcoholic hepatitis or chronicliver disease may have coagulation abnormalities, and if so, subdural
haematoma should be excluded by CT.

Cranial CT scan is not needed after suspected withdrawal seizures if:

e A clear history of alcohol withdrawal is obtained
e The seizures have no focal features
e There is no evidence of head injury
e There are no more than six seizures
e The seizures do not occur over a period >6 h
s Post-ictal confusion is brief
e Management of alcohol withdrawal is described in Chapter 106.
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Further reading

Betjemann JP, Lowenstein DH (2015) Status epilepticus in adults. Lancet Neurol 14, 615-624.

Glauser T, Shinnar S, Gloss D, et al. (2016) Evidence-Based Guideline: Treatment of convulsive status
epilepticus in children and adults: Report of the Guideline Committee of the American Epilepsy Society.
Epilepsy Currents 16, 48-61. http://dx.doi.org/10.5698/1535-7597-16.1.48.



CHAPTER 17
Weakness and paralysis
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Paralysis is a complete loss of voluntary movement. Weakness is a reduction in the force of voluntary movement,

and is a result of pathology affecting the motor pathway at any point from the cerebral hemisphere to the muscle

fibre (Box 17.1). Weakness can be life-threatening if respiratory muscles are involved.

e Stroke (Chapter 65), multiple sclerosis and spinal cord injury (Chapter 70) are the major central nervous system

pathologies causing weakness.

e Guillain-Barré syndrome (GBS) (Chapter 71) is the commonest cause of acute neuromuscular paralysis.
Pathologies at different localizations produce distinctive syndromes (Table 17.1). They are broadly divided

into upper motor neuron (UMN) or lower motor neuron (LMN) syndromes with specific features (Table 17.2).

Combined UMN and LMN signs raise the possibility of motor neuron disease, but can also indicate dual

pathology.

Priorities

You need rapidly to identify those patients:

e With acute stroke, who may be candidates for thrombolysis (Chapter 65)
e At risk of neuromuscular respiratory failure

e Who require urgent imaging and/or neurosurgical opinion (Figure 17.1)

Box 17.1 Medical Research Council (MRC) scale for assessment of muscle power.

Grade Description

No contraction

Flicker or trace of contraction

Active movement with gravity eliminated

Active movement against gravity

Active movement against gravity and resistance

Grades 4-, 4 and 4+ may be used to indicate movement against slight, moderate and strong resistance
respectively

5 Normal power

A W N aoOo
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Weakness / paralysis

Key observations and appropriate assessment
Obtain history and perform focused examination

Manage as TIA Resolved Acute stroke

(Chapter 66) (typically in mins) syndrome?

Neuromuscular VC <1.5Lor

respiratory failure <80% predicted?
possible*?

No

Acute spinal cord ;
(or cauda equina) Urgent MRI spine
syndrome?

Compression
/tumour?

Stroke?

Urgent vascultic

Acute vasculitis
ossible®*? screen (see p gx) q >
P : Consider steroids Inflammatory?

Subacute CNS or
Rhabdomyolysis? monoradicular*** Soon MRI

syndrome?

No
Yes

A Check CK . Other
Monitor renal function polyradicular,
(see Chapter 25) plexus, nerve or muscle
syndrome?

Yes

* - typically in context of acute {(polyradiculo-)
neuropathy or myaesthenic syndrome

** - typically multiple, painful, mononeuropathies
*** - may require consevative management only

Figure 17.1 Assessment of the patient with weakness or paralysis.

Urgent CT +/~- CT-A
Consider thrombolysis
Manage as stroke
(Chapter 65)

Contact ITU

Likely diagnosis is GBS
(Chapter 71) or
myasthenia gravis
Monitor closely

Obtain neurological opinion

Neurosurgical opinion
See spinal cord
compression
(Chapter 65)

Consider aspirin
See stroke
(Chapter 99)

Neurology opinion
Consider CSF analysis
and steroids

Investigations dependent
on syndrome/likely cause
Neurology opinion and
specialist investigations
likely to be required




Table 17.1 Localization of the cause of weakness by clinical syndrome.

Localization

Syndrome(s)

Additional features

Possible pathology

Brain

* MCA territory
* ACA territory
e Lacunar

Brainstem
¢ Midbrain
* Pons

¢ Medial medulla

Spinal cord

Spinal roots

Hemiplegia
e Face/arm > leg
e Leg> face/arm

e Face=arm=leg, no cortical

signs
Isolated monoplegia

Weber
Quadriplegia
Millard-Gubler
Djerine

Anterior cord
Transverse myelitis
Posterior cord
Brown Séquard
(hemi-cord)
Conus medullaris
Central cord
Cauda equina

Polyradiculopathy

Monoradiculopathy

Homonymous hemianopia, ipsilateral sensory loss, dysphasia, dysphagia

Typically part of limb only (‘cortical hand’), no sensory loss

Ipisilateral Ilird and contralateral hemiplegia

Bulbar palsy, horizontal gaze paralysis, delirium

Ipsilateral VIth/VIith, contralateral arm and leg weakness

Ipsilateral Xllth, contralateral hemiplegia and loss of proprioception/
vibration

Para/quadriplegia, sensory level, sphincter disturbance, proprioception/
vibration (relatively) spared

Para/quadriplegia, sensory level, constricting/band-like pain

Sensory ataxia, vibration sensation loss

Ipsilateral weakness and loss of proprioceptionivibration, contralateral
loss of pain and temperature

Prominent sphincter involvement, saddle anaesthesia, mixed UMN/LMN
signs

Suspended, dissociated sensory level

Back/radicular pain, sphincter disturbance, dermatomal sensory loss

Proximal and distal weakness, areflexia in affected limbs, back/radicular
pain, sensory symptoms > sensory signs

Weakness in a group of muscles in one limb, pain radiatingdown limb
+/- sensory loss in corresponding dermatome

Stroke, MS, tumour, migraine, post-ictal,
hypoglycaemia

Stroke, MS, tumour, post-ictal

Stroke

Stroke, central pontine myelinolysis
Stroke, MS

Stroke, MS

Anterior spinal artery thrombosis, cord
compression, tumour, radiation

MS, inflammatory, tumour, post-infectious,
viral, dural AVM

B12/copper deficiency, HIV, syphilis, tumour,
dural metastasis, MS

MS, penetrating injury, tumour

Disc prolapse, tumour

Syrinx, MS, acute compression, intramedullary
tumour

Disc prolapse, tumour, arachnoiditis, lumbar
canal stenosis

GBS/CIDP, leptomeningeal infiltration (e.g.
lymphoma), Lyme, VZV/viral

Degenerative, disc prolapse, tumour, VZV/viral

[44%
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Plexus

Peripheral nerve

Neuromuscular
junction (myasthenic)

Muscle

Brachial or lumbar-sacral
plexopathy
Demyelinating

Axonal
Mononeuropathy
Multiple mononeuropathies
(mononeuritis multiplex)
Generalized

Ocular

Lambert-Eaton

Proximal myopathy

Rhabdomyolysis

Other

Pain (often in groin or shoulder) before weakness, patchy/minimal
sensory loss

Proximal and distal weakness without wasting, global areflexia, early
vibration loss

Distal weakness and sensory loss, wasting, reflex loss in weak limbs/at
ankles only

Weakness in one area of one limb +/—sensory loss and wasting

Pain, systemic features of vasculitis

Fatigable proximal weakness, dysphagia, dysarthria, neuromuscular
respiratory failure, no sensory loss

Fatigable diplopia/ptosis

Dry mouth/autonomic dysfunction, supressed reflexes which return post
exercise

Myalgia, rash

Myalgia, dark urine/myoglobinuria

Inclusion body, limb-girdle, fascio-scapulo-humeral, distal patterns

Diabetes, idiopathic, infiltrative (cancer/
lymphoma), radiation, infective
GBS/CIDP, paraproteinaemic

Alcohol, nutritional, diabetes, critical illness,
paraneoplastic

Compression, trauma

Vasculitis, cancer, sarcoid, lymphoma, amyloid,
HIV, multiple pressure palsies

Autoimmune (myasthenia gravis)

Autoimmune, Botulism (if ‘descending’
weakness)
Paraneoplastic, non-paraneoplastic

Inflammatory (dermatomyositis), steroids,
statins

Crush injury, malignant hyperthermia,
neuroleptics

Genetic/degenerative (rarely present acutely)
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Table 17.2 Features of lower motor neuron (LMN) and upper motor neuron (UMN) weakness.

LMN UMN

Tone Normal/decreased Spastic

Deep tendon reflexes  Supressed/lost Exaggerated

Plantar response Flexor/mute Extensor

Fasciculations May be present Absent

Atrophy Pronounced (if axonal process) Slight (reflecting disuse)

Distribution of Individual muscles may be affected, Groups of muscles affected, ‘pyramidal’

weakness bilaterally innervated muscles can be pattern;* bilaterally innervated muscles spared
involved

*Extensors weaker than flexors in arms, flexors weaker than extensors in legs.

The clinical assessment is summarized in Table 17.3.

Diagnostic tests are directed by the clinical picture, although some tests should be considered for
all patients (Table 17.4). Acute stroke and spinal cord/cauda equina syndromes require urgent
neuroimaging.

Table 17.3 Focused assessment of the patient with weakness.

History

Time and speed of onset and progression (instant, seconds, hours, days, weeks; resolving, stable, fluctuating/fatigable,
worsening)?

Distribution? (hemi-, quadri-, para-, monoplegia, localized, proximal, distal, axial)

Cranial nerve distribution involvement? (facial, bulbar, ocular/diplopia)

Headache?

Other associated pain? Character? Myelopathic (constricting)? Radicular (shooting/deep ache)? Localized to entrapment
sites or plexus? Neuropathic (paraesthesia)? Myalgic?

Sensory loss (chapter 18)? Distribution? Saddle?

Sphincter disturbance? Dysphasia/hemianopia/other cortical symptoms?

Functional impairment? Walking? Stairs/chairs? Fine motor tasks? Breathing?

Prodromal illness/infection? Trauma? Compression? Arising from sleep?

Systemic upset? Weight loss? Diet/malnutrition? Alcohol/drug/toxin exposure?

Vascular risk factors?

Past neurological or systemic disease?

Examination

Rapid assessment of ABC/vital signs/glucose

If acute stroke, possible CT scanning +/— thrombolysis now takes priority

Assess distribution of weakness, tone and reflex pattern as per Table 3.1

Check for cranial nerve and higher mental dysfunction. Is there dysphasia?

Perform sensory testing with a hypothesis in mind:

Hemisensory loss? Sensory level? Suspended? Dissociated/crossed? (Check both spinothalamic and dorsal column
modalities) Saddle? Dermatomal? Glove and stocking? In territory of single peripheral nerve? Normal? (See Chapter 18)

Test for fatigability if appropriate

Ptosis +/— diplopia developing or worsening with prolonged upgaze? Reduction in power after repetitive muscle

contraction?

Check vital capacity if neuromuscular respiratory failure possible

General examination to look for cause

Bruit? AF? Rash? Cachexia? Lymphadenopathy? Organomegaly?
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Table 17.4 Urgent investigation of the patient with weakness.

To consider in all patients

Glucose, FBC, U+Es, LFTs, calcium, magnesium, ESR/CRP, clotting, TFTs, ABGs, cultures, ECG, CXR

If acute stroke possible

Urgent CT head +/~ CT-A, lipids, carotid Dopplers (if anterior circulation)

Spinal cord/cauda equina syndromes

MRI spine +/— LP, B;,/folate, copper, syphilis, HIV, CMV and VZV serology

Polyradiculopathy/acute neuropathy

NCS, LP, blood film, B /folate/thiamine, Borrelia/C,jejuni/CMV/EBV/HIV/IMycoplasma serology, anti-ganglioside and anti-
paraneoplastic antibodies, serum and urine protein electrophoresis with immunofixation, urinary porphyrins

Multiple mononeuropathies/mononeuritis multiplex

ANA/ENA, ANCA, Cryoglobulins, ACE, HIV serology, paraneoplastic antibodies, blood film, NCS/EMG, Schirmer's test, LP,
nerve biopsy, PMP22 genetics (of multiple pressure palsies), anti-GM1 antibodies (if pure motor)

Mononeuropathy

No tests may be required, NCS (rarely helpful acutely)

Myasthenic syndromes

NCS/EMG (with repetitive stimulation/single fibre EMG), anti-acetylcholine receptor and anti-MUSK antibodies
(myasthenia gravis), anti-voltage gated calcium channel antibodies (LEMS), CT thorax (both)

Further management

Further management is directed by the working diagnosis.

e Patients with acute stroke should be admitted to a specialist stroke unit, have an assessment of their swallow
performed, and be regularly monitored for deterioration and the development of complications (Chapter 65).
Patients with GBS (Chapter 71) and myasthenia need regular vital capacity checks and involvement of ICU in
the event of deterioration, but may be suitable for the general ward in the absence of respiratory compromise.
The former group also requires monitoring for arrhythmia and other forms of autonomic disturbance, which
are also seen with spinal cord infarction.

In other spinal cord syndromes, admission and repeat neurological assessmentiis likely to be required toinform

the need for and timing of surgical intervention.

Patients with multiple mononeuropathies and rhabdomyolysis need admission for monitoring and
treatment.

Box 17.2 Weakness and paralysis - alerts.

A common pitfall is to fail to distinguish true neurological weakness from its mimics. Patients with
systemic illness, infections, cachexia and depression may report weakness when objective tests of
strength are normal. Conversely, patients with systemic illness, pain, or functional disorders may have
apparent weakness on examination without there being any neurological dysfunction. In the latter group
the observation of give-way weakness, a positive Hoover sign, or inconsistency between the examination
findings and functional performance may provide the diagnosis.

In acute stroke and (especially) acute spinal cord syndromes, UMN signs may be initially absent.
Likewise, areflexia in GBS may notbe seenin the early stages of the disease process. You should not place
undue weight on one aspect of the clinical assessment, but rather consider all aspects of the history and
examination together.

In difficult cases, reassessment after stabilization, following analgesia and initial investigations, and at
intervals thereafter, may be required to reach the correct diagnosis.
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e Thosewith subacute CNS syndromes may be suitable for outpatient investigation, dependent on the presence
of ongoing deterioration and the severity of the deficit.

e Patients with monoradiculopathy or mononeuropathy can usually be discharged if systemically well, not
progressing and if a benign cause is likely.

¢ In all immobile patients, pressure sores, deep vein thrombosis, respiratory infection/aspiration and contractures
need to be prevented and addressed.

Further reading

Asimos AW (2015) Evaluation of the adult with acute weakness in the emergency department. UpToDate, last
updated May 2015. http//www.uptodate.com/contents/evaluation-of-the-adult-with-acute-weakness-in-
the-emergency-department?source=search_result&search=weakness+and-+paralysis&selectedTitle=1%
7E150.

Martin RA, Rosenfeld J, Bauer DW Weakness: Practical guide for family physicians. American Academy of
Neurology. https//www.aan.com/uploadedfiles/website_library_assets/documents/4.cme_and_training/2.
training/4.clerkship_and_course_director_resources/fm_chp4.pdf



CHAPTER 18
Acute sensory symptoms

SimoN RINALD}

Sensory symptoms are a result of altered perception of pain, temperature, touch or proprioception. They may be

positive (dysaesthesia) or negative (hypoaesthesia). They are commonly, but not invariably, associated with

weakness (Chapter 17).

e Sensory symptoms can result from pathology anywhere in the nervous system, although disease processes
restricted to the muscle, neuromuscular junction, or motor neuron should not produce sensory signs.

e Points to bear in mind in the interpretation of the sensory examination are summarized in Box 18.1

Priorities

You need to rapidly identify those patients:

e With acute stroke, who may be candidates for thrombolysis (Chapter 65)
e At risk of neuromuscular respiratory failure

e Who require urgent imaging and/or neurosurgical opinion (Figure 18.1)

The clinical assessment is summarized in Table 18.1. The diagnosis is suggested by characteristics of the
symptoms:

Box 18.1 Acute sensory symptoms — alerts.

The sensory examination can be difficult to perform and interpret.

Patients may over report minor qualitative differences in an attempt to ‘help’ the examiner, provide
inconsistent responses, or fail to appreciate what is being asked of them.

Some deficits may only be apparent when specifically tested for (e.g. parietal signs or positive
Romberg test).

Directed testing to confirm or refute a predefined hypothesis can help avoid these pitfalls, for
example, by specifically testing for a sensory level or ‘glove and stocking’ loss. Even so, the distribution of
sensory loss can sometimes seem baffling and inconsistent with the rest of the diagnostic formulation.
Reference to dermatome and peripheral nerve field charts, or the appreciation that the sensory signs and
symptoms may be due to some other coexistent pathology (e.g. chronic diabetic neuropathy), will
sometimes clarify matters.

It is sometimes worth considering whether the diagnosis is made clearer when the sensory signs are
disregarded. Functional sensory symptoms can also cause confusion. Typical patterns of functional loss
are a complete hemisensory disturbance, which returns abruptly to normal in the midline (although this
can be seen with thalamic pathology) and widespread spinothalamic and dorsal column modality loss
confined to a single limb (typically abruptly ‘cut off" at the groin or shoulder). In many cases, the sensory
examination mantra ‘do it last, trust it least’ proves sage advice.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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Acute sensory symptoms

Key observations and appropriate assessment. Obtain history and perform focused examination

Urgent CT +/- CT-A
Consider thrombolysis
See stroke (Ch.65)

Acute stroke Yes
possible?

No Contact ITU

Yes

Acute
polyradiculopathy VC<15Lor Likely diagnosis is GBS (Ch.70)
/neuropathy with <80% predicted? Monitor closely
weakness? Obtain neurological opinion

No

> Neurosurgical opinion
Compre5517on See spinal cord
/tumour? compression (P430)

Acute spinal cord ,
(or cauda equina) Urgent MRI spine

syndrome?

Stroke? Consider aspirin
Urgent vasculitic : See stroke (Ch.65)
screen (see Ch.99)

Acute vasculitis Consider steroids Neurology opinion

possible*? Inflammatory? :¥  onsider CSF analysis
and steroids

Subacute CNS
Resolved or syndrome?
recurrent? - Monoradicular** Soon MRI

syndrome?

Yes

Over No

minutes Acute admission and investigation

may not be required if systemically
well, non-progressive and benign

seconds cause apparent

Instant

Onset?
Mononeuropathy?

Over

Consider | Consider
seizures migraine
(Ch.16) (P-130

Table ) ] )
19.4) * - Typically multiple, painful, mononeuropathies

** - May require conservative management only

Consider
TIA
(Ch.66)

Figure 18.1 Assessment of the patient with acute sensory symptoms.
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Table 18.1 focused assessment of the patient with acute sensory symptoms.

History

Onset? Progression (Table 18.2)? Fluctuating? Intermittent? Recurrent? Aggravating/relieving factors? Triggers?
Character (Table 18.3) and distribution (Table 18.4, Figure 18.2)?

Associated weakness (Chapter 17)? Headache (Chapter 15)?

Sphincter disturbance? Dysphasia/cortical symptoms/hemianopia?

Functional impairment? Sensory ataxia (worse in dark/eyes closed)?

Prodromal iliness infection? Trauma? Compression? Arising from sleep?

Background

Systemic upset? Weight loss? Diet/malnutrition? Alcohol/drug/toxin exposure?

Past neurological or systemic disease?

Diabetes? Vascular risk factors?

Examination

Even with a predominantly (or purely) sensory presentation, it is almost always advisable to leave the sensory examination
until last, having already developed a clear hypothesis regarding the expected abnormality.

Rapid assessment of ABCAvital signs/glucose

If acute stroke possible CT scanning +/— thrombolysis now takes priority

Assess for any weakness, and alteration of tone, and reflexes (Chapter 17)

Assess visual function and cranial nerves

Check vital capacity if GBS possible

Perform sensory testing with a prior hypothesis/expected distribution (Table 18.4; Figure 18.2). Use unaffected region to
check patient appreciates what normal sensation is and understands the response expected. Proceed from abnormal to
normal areas, mapping out the borders between areas of abnormal and normal sensation.

Check spinothalamic (pain/temperature) and dorsal column (vibration/proprioception/light touch) modalities

Look for other signs if proprioceptive loss. Rombergism? Pseudoathetosis?

Look for parietal signs if appropriate. Two-point discrimination? Astereognosis? Agraphesthesia? Extinction?
Provocation tests if appropriate (Phalen’s/Tinnel's/Spurling’s)

General examination to look for cause: Bruit? AF? Rash? Cachexia? Lymphadenopathy? Organomegaly?

e Speed of progression (Table 18.2)
e Character (Table 18.3)
e Distribution (Table 18.3; Figure 18.2)

Diagnostic tests are directed by the clinical picture, althoughsome tests should be considered for all patients

Table 18.4).

e Acute stroke and spinal cord/cauda equina syndromes require urgent neuroimaging.

* Investigation forsyndromes with the potential for both motor and sensory involvementare givenin Table 17.4.

* With a single focal-onset sensory seizure, MRI is the imaging modality of choice (and can usually be performed
as an outpatient) although there may be situations when immediate CT is the more pragmatic choice.

Table 18.2 Clues to the pathology from the tempo of sensory symptoms.

Speed of progression Likely cause

Instantaneous maximum deficit Vascular/stroke, acute compression/trauma
Seconds Seizure (especially if stereotyped and recurrent)
Minutes Migraine, amyloid spell/attack

Hours to days Inflammatory (MS, GBS), infective

Weeks to months Tumour, chronic compression

Months to years inherited/genetic, degenerative
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Table 18.3 Localization: clues from the history.

Character

Likely localization

Complete loss (anaesthesia)

‘Complex’ symptoms (formication, ‘running water’)
Tight band

Electric shock, shooting, ache deep within limb
Tingling/paraesthesia

Burning/hot/cold

Hyperaesthesia

Asymptomatic (signs without symptoms)

Central

Central

Myelopathy

Radiculopathy

Large fibre neuropathy

Small fibre neuropathy

Partial peripheral nerve damage
Inherited/genetic, functional

Ophthalmic divisison
Maxillary division
Mandibular division V cranial
Great auricular C2, C3 \
Cervical superficial branches
a
Intercostal | Anterior cutaneous branch RO A
NSS! Lateral cutaneous branch dHE
D2_p1q | Lateral cutaneous bran ‘ ‘
= 7
Axillary
Intercostobrachial
Medial cutaneous
Musculocutaneous
Brachial
plexus — | Posterior cutaneous
3 /
Superficial branch /-
Median %
Ulnar ,”
[ llioinguinal
Genitofemoral
Lumbar Lateral cutaneous
et _ [ Anterior el
S| cutaneous rami atera
£ plantar
&| Saphenous
[ Lateral cutaneous
nerve of calf
sacral | Superficial and deep \ Medial
plexus § peroneal cutaneous
A
Sural / ‘
L Medial plantar I
Lateral plantar

Figure 18.2 Sensory innervation of the skin.
Cutaneous areas of distribution of spinal segments and sensory fibres of the peripheral nerves:
(a) anterior and (b) posterior views.

Source: Walton J. (1993). Brain's Diseases of the Nervous System, 10th edition. Reproduced with permission of

Oxford University Press.
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Ophthalmic division
Maxillary division Trigeminal
Mandibular division

!

Great auricular branch 2, 3
Occipital C2

Occipital C3 Dorsal
Occipital C4 branches
Occipital C5-C8

plexus

Supraclavicular C3, C4
Dorsal rami of thoracic nerves
Cutaneous branch of axillary
Lateral cutaneous branches
of intercostal nerves

Medial and lateral cutaneous
branch of radial

Medial cutaneous
Intercostobrachial
Musculocutaneous
Anterior branch of radial

Dorsal cutaneous

: gl (iR branch of ulnar

Gluteal branch of 12th intercostal

Lateral cutaneous branch of iliohypogastric
Lateral branches of dorsal

rami of lumbar and sacral

Medial branches of dorsal rami of L1-56
Perforating branch of posterior cutaneous
Lateral cutaneous

Obturator Lumbar

Medial cutaneous |2 plexus

Saphenous B

Posterior cutaneous R

Superficial peroneal é g | Sacral
b : Sural E g | Plexus
‘i" Lateral plantar e

Tibial

Mastoid branch €2, C3 ] Superficial cervical

Figure 18.2 (Continued)

Table 18.4 Localization: clues from the examination.

Distribution Localization

Hemisensory Parietal, subcortical, thalamic,
none (functional)

Crossed (ipsilateral face and contralateral body) Brainstem

Sensory level Spinal cord

Suspended, dissociated sensory level (pain and temperature only) Central cord

Crossed sensory level (ipsilateral weakness and posterior column loss,

contralateral pain and temperature loss)

Dermatomal
Saddle

Spinal nerve root(s)

Cauda equina

Hemi-cord (Brown Séquard)

(continued)
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Table 18.4 (Continued)

Distribution

Localization

Patchy, single limb
Glove and stocking
Discrete (non-dermatomal) area in single limb

No sensory loss

Plexopathy

Generalized peripheral neuropathy
Single peripheral nerve, central
(usually cortical)

Muscle, NMJ, motor neuron,
motor cortex

Table 18.5 Urgent investigation of the patient with acute sensory symptoms.

To consider in all patients

Blood glucose level

Plasma sodium, potassium and creatinine level
Liver function tests

Thyroid function

Calcium, magnesium

Serum ACE level

B,./folate levels

Haemoglobin level and white count
ESR or C-reactive protein
Antinuclear antibody titres
Paraneoplastic antibodies

HIV serology

12-lead electrocardiogram

Chest X-ray

Further management

e Further management is directed by the working diagnosis

e Sensory symptoms may predispose to injury and falls and these risks need to be evaluated and addressed.
e Neuropathic pain is frequent, may respond poorly to standard analgesic preparation, typically requiring
neuropathic pain agents such as amitriptyline, gabapentin and/or pregabalin.

Further reading

Briemberg HR, Amato AA Approach to the patient with sensory loss. UpToDate, last updated May 2015.
https//www.uptodate.com/contents/approach-to-the-patient-with-sensory-loss?
source=search_result&search=approach%?20t0% 20the%20patient%20with% 20sensory%

20loss&selectedTitle=1~150.



CHAPTER 19

Loss of vision

TrisTAN McMuLtan AND DAVID SPRIGINGS

The visual pathway extends from the cornea to the occipital cortex (Figure 19.1). Visual loss may indicate ocular,
intracranial or systemic disease thatrequirespromptinterventionto preserve sight. Clinical assessment(Table 19.1;
Figure 19.2) will narrow the differential diagnosis and determine further management.

Giant cell arteritis should be considered in any patient over 50 with new-onset visual symptoms: it can present
with transient visual loss in one eye (amaurosis fugax), persistent visual loss due to retinal or optic nerve ischaemia
(may rarely affect both eyes) or diplopia.

Sudden or gradual?

Sudden loss of vision typically (but not exclusively) reflects vascular disease, and gradual loss of vision, a non-
vascular disorder (Table 19.2).

One or both eyes?

Loss of vision in one eye indicates disease of that eye or optic nerve.

Bilateral visual loss occurs with systemic disease or focal disorders involving the visual pathway from the optic
chiasm back to the occipital cortex.

Patients may report loss of vision in only one eye, even though both eyes are affected. With a homonymous
hemianopia, the patient may only be aware of the visual loss in the eye with the temporal field defect, despite
having a nasal visual field defect in the fellow eye.

Persistent or transient?

Sudden painless persistent loss of vision is usually due to ischaemia/infarction or haemorrhage at some point
along the visual pathway, but is also a feature of retinal detachment(Table 19.3). Sudden transientloss of vision
has a range of ocular, vascular and neurological causes (Table 19.4).

Central or peripheral visual field?

Central blurring or vision loss is typical of macular pathology (e.g. diabetic maculopathy).

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.

123



124  Acute Medicine

Pituitary
Fibres for
pupillary reflex

Midbraln

Calcarine
cortex

Figure 19.1 Visual pathway.

The visual pathway. Characteristic field defects seen with lesions at various sites along the pathway are illustrated.
The calcarine cortex in the occipital lobe is the location of the primary visual cortex. The occipital lobes are supplied by the
posterior cerebral arteries, terminal branches of the basilar artery.

The pupillary reflex is affected only if fibres proximal to the lateral geniculate body are damaged, or there is a lesion
in the midbrain or of the Iit nerve.

Source: Weiner HL, Levitt LP (1978). Neurology for the house officer 2e. Willam and Wilkins. Reproduced with
permission of Wolters Kluwer Health.

Monocular peripheral visual loss may be due to a retinal vascular event (e.g. branch retinal vein occlusion,

branch retinal artery occlusion), other retinal disease (e.g. retinal detachment) or optic nerve disease (e.g.
ischaemic optic neuropathy, optic neuritis, or asymmetric or monocular glaucoma).

Painful or painless?
Pain in the eye usually indicates anterioreyedisease (e.g. keratitis, anterior uveitis, primary angle-closure glaucoma).

Optic neuritis and giant cell arteritis can cause visual loss, which may or may not be associated with pain in the eye.
Painless loss of vision is typical of cataract, retinal disorders and disorders of the visual pathway.

Drug history

A careful drug history is essential as many drugs can cause transient or persistent visual loss (Table 19.5).
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Table 19.1 Focused assessment of the patient with visual loss.

History

See text: establish if the visual loss was:

e Sudden or gradual

e |n one or both eyes

e Persistent or transient

e In the central or peripheral field

¢ Painful or painless; if painful, ache or gritty

Associated headache, nausea or vomiting?

Has the patient noticed ‘floaters’ or photopsia?

Other neuro-ophthalmic symptoms?

Symptoms suggestive of polymyalgia rheumatica/giant cell arteritis (malaise, lethargy, anorexia, weight loss, night sweats,
headache, occipital pain, jaw claudication, scalp tenderness)?

Other systemic symptoms?

Cardiovascular risk factors?

Past eye history, for example cataract surgery or previous uveitis; refractive state, myopic or hypermetropic?
Past medical history: diabetes? Thyroid disease? Immunosuppression? Connective tissue disease?

Drug history

Family history

Social history, to include occupation and driving status

Examination
Perform a general examination, with particular attention to heart, blood pressure, carotid and temporal arteries.

Eyes

¢ Red eye, discharge, photophobia, watering?

¢ Pupillary abnormalities?

¢ Ptosis, eyelid swelling, eyelid erythema, proptosis = exophthalmos?
¢ Nystagmus?

e Eye movements and assessment for diplopia

e Fundoscopy

Visual acuity

Check the visual acuity using a Snellen chart, in each eye, with the patient wearing their glasses or contact lenses, or
looking through a pinhole. If visual acuity is lower than can be measured by the Snellen chart, determine if the patient
can count fingers (CF), detect hand movement (HM) or perceive light (PL).

Visual fields

Visual field respecting the horizontal midline (i.e. superior or inferior defects) are seen with retinal vascular or optic nerve
disorders, or glaucoma. Defects respecting the vertical midline represent a neurological lesion such as a stroke or
compressive lesions.

Central defects are caused primarily by age-related macular degeneration or other macular disease. In macular disease,
the patient experiences a positive scotoma, that is, a ‘spot’ in the vision is seen and reported. Conversely, in optic nerve
disease a negative scotoma is present, but not reported, that is, the defect is not ‘seen’ by the patient, but can be
detected on examination.

Amsler grid

This is used to assess macular function. The Amsler grid is a 10cm? grid, split into 5 mm? squares, with a central dot. The
patient should wear their glasses or contact lenses with any reading correction, if worn. Hold the grid at eye level around
33cmaway in good lighting. Cover one eye and ask the patient to focus on the central dot with the uncovered eye, then
repeat with the other eye. Distortion will be reported if there is macular pathology (age-related macular degeneration or
macular oedema). A central scotoma may be detected in optic nerve disease.

Colour vision

Ask the patient to assess the colour quality of a bright red object (e.g. top of red pen). A relative difference between the
eyes indicates pathology affecting the optic nerve (e.qg. optic neuritis); the red is desaturated or ‘washed out’ in the
affected eye.



126  Acute Medicine

Table 19.1 (Continued)

‘Swinging flash light’ test to detect a relative afferent pupillary defect (RAPD)
Normally, both pupils constrict symmetrically when a bright light is shone into one eye. When the torch is swung to the
other eye, the pupils remain the same size. An RAPD is present if the pupil dilates, when the torch is swung to the
affected eye. Both pupils constrict when the torch is swung back to the unaffected eye. A positive RAPD indicates severe
retinal and/or optic nerve injury in the affected eye.

Sudden visual loss

One eye

Both eyes

Ischaemia due to embolism
Ischaemia due to giant

| cell arteritis

Retinal vasospasm

Early retinal detachment
Uveitis

Optic neuritis

Intermittent

angle-closure glaucoma

Acute angle-closure
glaucoma

Anterior uveitis
Endophthalmitis

Optic neuritis

Vitreous haemorrhage
Central/branch retinal
vein occlusion
Central/branch retinal
artery occlusion
Retinal detachment
Proliferative diabetic
retinopathy
Age-related macular
degeneration (wet)
Non-arteritic ischaemic
optic neuropathy
Arteritic ischaemic optic
neuropathy

Migraine with visual aura
Raised intracranial pressure
Posterior circulation TIA
Epilepsy (ictal or post-ictal)

Bilateral arteritic ischaemic
optic neuropathy in
giant-cell arteritis

Optic neuritis

Acute chiasmal lesion
Acute lesion affecting
optic tract, lateral
geniculate body, optic
radiations, or visual cortex
Bilateral occipital lobe
infarction

Reversible posterior
leukoencephalopathy
syndrome

TIA, transient ischaemic attack

Figure 19.2 Analysis of sudden visual loss.

Further management

Visual loss due to suspected eye disease
Seek urgent advice from an ophthalmologist.

Suspected giant cell arteritis
If there is persistent visual loss, seek urgent advice from an ophthalmologist. Methylprednisolone IV can be given.

If there has been transient visual loss, give prednisolone 60 mg PO. The patient should be reviewed by an
ophthalmologist the same day. In addition to prednisolone, start aspirin 75mg daily, unless there are
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contraindications such as active peptic ulceration or a bleeding disorder. Start a proton pump inhibitor (e.g.

omeprazole 20 mg daily) for gastrointestinal protection. Assess osteoporotic fracture risk, and prescribe bone

protection therapy if indicated.

Table 19.2 Differential diagnosis of gradual visual loss.

(a) Painful

Cause Features

Optic neuritis

Subacute but rapid profound visual loss, with gradual recovery over six weeks. May be

pain on eye movements particularly convergence. RAPD, if unilateral, and reduced
colour vision. Central or centrocecal visual field defect — central and including
blindspot. May be history of multiple sclerosis.

Corneal epitheliopathy:

herpes keratitis reduced.

Pain, watering, photophobia. Stains with fluorescein dye. Corneal sensation will be

Scleritis Deep ache, beefy redness of the eye (best seen in daylight), which does not blanch
with topical application of phenylephrine drops.
May be a history of connective tissue disease, for example rheumatoid disease.

(b) Painless

Cause Features

Keratoconus, corneal dystrophies
Cataract

Post-cataract surgery: cystoid macular
oedema, posterior capsule opacification
Age-related macular degeneration (dry)
Diabetic maculopathy (exudative, ischaemic)
Macular problems: epiretinal membrane,
macular hole

Compressive optic neuropathy

Drug-related: maculopathy,
optic neuropathy

Blurring of vision and loss of acuity.

Blurring of vision, foggy vision, glare and dazzle, gradual onset. No
distortion.

Macula oedema: central smudge in vision that develops 4-6 weeks
post-cataract surgery.

Decreased vision with loss of clarity —~ may be some distortion.
Decreased visual acuity and blurry vision.

Decreased vision with loss of clarity — some distortion likely.

Tends to be unilateral. Insidious visual field loss that may become
apparent when the good eye is covered.

Can also be due to thyroid orbitopathy. As it is an optic neuropathy
there will be an RAPD and variable loss of colour vision with
associated field loss.

Decreased visual acuity and blurry vision.

AION, anterior ischaemic optic neuropathy; CF, counting fingers; CWS, cotton woof spot; HM, hand movements; NPL, no
perception of light; PL, perception of light; RAPD, relative afferent pupillary defect.

Central and branch retinal artery occlusion

See urgent advice from an ophthalmologist.

Complete a full cardiovascular examination and record an ECG. Assess cardiovascular risk factors. Arrange an
echocardiogram and carotid duplex scan to determine if there is an embolic source. Check full blood count, C-
reactive protein ESR, blood glucose, biochemical profile and lipids.

Central and branch retinal vein occlusion
Complete a full cardiovascular examination and record an ECG.

Consider diabetes and hyperviscosity syndromes (check full blood count and serum protein electrophoresis).
In younger patients consider thrombophilia (Table 56.1). Hypertension is the main risk factor but screen for other
cardiovascular risk factors. Consider antiplatelet therapy if not contraindicated.

Arrange follow-up with an ophthalmologist.
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Table 19.3 Differential diagnosis of sudden persistent visual loss.

(a) Painful

Cause

Features

Acute angle-closure
glaucoma

Anterior uveitis

Endophthalmitis

Optic neuritis

(b) Painless
Affecting one eye

Nausea and vomiting. Unwell, uncooperative. Congested eye with mid-dilated pupil. Iris
details hazy due to corneal oedema. Periocular pain and headache. May be preceded by
subacute attacks. High intraocular pressure, for example >35mmHg. Clinical emergency.
Brow ache, red eye, particularly perilimbal (around corneal limbus) injection. Pupil will likely
be constricted. Hypopyon in severe cases.

Post-operative endophthalmitis: within 2-14 days of surgery. Pain, lid swelling, loss of
vision, hypopyon. Clinical emergency.

Endogenous endophthalmitis: seek infective source, for example infected central venous
cannula, septic focus. May be immunosuppressed. Less of a hot eye. Clinical emergency.
May affect one eye or both eyes. Pain is less of a feature than visual loss. Maybe pain on eye
movements. RAPD, if unilateral. Subacute dramatic vision loss over 1-2 days. Swollen
hyperaemic optic nerve when acute, optic disc pallor when established. Visual field loss.
Uhthoff’s sign — visual loss exacerbated by increased body temperature, for example hot
bath. Frequently associated with multiple sclerosis (MS): 25-72% will develop MS at 15
years, depending on MRI findings.

Cause

Features

Vitreous haemorrhage

Central/branch retinal
vein occlusion

Central/branch retinal
artery occlusion

Retinal detachment

Proliferative diabetic
retinopathy

Age-related macular
degeneration (wet)
Non-arteritic ischaemic
optic neuropathy
(NAION)

Arteritic ischaemic
optic neuropathy
(AION)

Sudden onset of floaters and blurred vision. Red reflex may be absent if haemorrhage is
significant. Will not cause RAPD. Caused by proliferative diabetic retinopathy, or retinal tear
until proven othenwise in non-diabetics.

Often presents in the morning with variable visual loss from mild to profound, depending
on degree of ischaemia. RAPD if ischaemic. Dark blot haemorrhages in quadrants according
tovenousdrainage involved, thatis, supero-temporal if BRVO, whole fundus if CRVO; hemi-
vein occlusion will cause haemorrhage in either superior or inferior retina. Respects
horizontal meridian if not CRVO (in which case whole retinal involved).

Retinal pallor and oedema with profound visual loss. May have cherry red spot if acute.
Cattle trucking of blood cells in retinal arterioles (segmentation of blood column denoting
impaired, sluggish circulation). RAPD. Must exclude giant cell arteritis.

May be preceded by flashes and floaters, symptomatic of posterior vitreous separation/
detachment (PVD). PVD causes retinal tear(s) by traction on the retina, which may cause
retinal detachment. Field loss commensurate with retinal elevation — supero-temporal
detachment causing infero-nasal field loss. White billowing retina seen on ophthalmoscopy.
Clinical emergency.

May be asymptomatic until tractional retinal detachment or vitreous haemorrhage
supervene. Venous new vessel proliferation at optic nerve or along arcades or in watershed
(ischaemic) area nasal to the optic nerve. Other diabetic changes will be present. If markedly
asymmetric, consider coexisting carotid disease.

Central visual loss with haemorrhage +/- exudate in central macula. May be bilateral and may
arise in dry macular degeneration. Variable visual loss from 6/6 to hand movement vision.
Acute visual loss, typically in morning. Swollen disc with haemorrhagic component. RAPD
and loss of colour vision and has associated field defect. Younger age group, 45-65.

As above but chalky white optic disc. Vision usually worse than NAION. Older age group
>55, typically >75. May have associated symptoms and signs of giant-cell arteritis (but may
be ‘silent” GCA). If GCA suspected, treat with corticosteroid (see text).
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Table 19.3 (Continued)

Cause

Features

Optic neuritis

May affect one eye or both eyes. Subacute visual loss with pain on ocular movement and RAPD
with field loss. Colour vision profoundly affected. May have MS or develop MS. Neurology
input required.

AION, anterior ischaemic optic neuropathy; CF, counting fingers, CWS, cotton wool spot; HM, hand movements; NPL, no
perception of light; PL, perception of light; RAPD, relative afferent pupillary defect.

Affecting both eyes

Cause

Features

Bilateral arteritic
ischaemic optic
neuropathy (AION)
Optic neuritis

Acute chiasmal lesion

Acute lesion affecting
optic tract, the lateral
geniculate body, the
optic radiations, or the
visual cortex

Bilateral occipital lobe
infarction

Reversible posterior
leukoencephalopathy
syndrome
Psychogenic

Chalky white optic discs. Vision usually worse than NAION. Older age group >55, typically
>75. May have associated symptoms and signs of giant-cell arteritis (but may be ‘sitent’
GCA). If GCA suspected, treat with corticosteroid (see text).

May affect both eyes. Subacute visual loss with pain on ocular movement and RAPD with field
loss. Colour vision profoundly affected. May have MS or develop MS. Neurology input required.
May be infectious, inflammatory or vascular lesion.

Pituitary apoplexy may complicate pituitary adenoma (Chapter 93).

Typically results in bi-temporal hemianopia.

Il IV or VI nerve palsies may be present if lesion extends into cavernous sinus.

May be due to cerebral infarction or haemorrhage, or haemorrhage into brain tumour.
Results in homonymous hemianopia.

Due to posterior circulation stroke (see Chapter 65).

Typically presents with seizures. Other features include headache, altered consciousness and
visual abnormalities (e.g. blurred vision, homonymous hemianopia, cortical blindness).

Diagnosis of exclusion.

Table 19.4 Differential diagnosis of transient visual loss.

Affecting one eye

Cause

Typical duration/characteristic features

Ischaemia due to

1-10 min. Like a shutter coming down.

atheroembolism from carotid
artery disease or other source
of embolism (amaurosis fugax)
Ischaemia due to giant cell
arteritis

Retinal vasospasm
Early retinal detachment

Uveitis
Optic neuritis

Variable, may have preceding visual obscurations. May affect nerve (AION), retina
(CRAO) or ocular circulation as a whole (ocular ischaemic syndrome). May also
cause motility disturbance — cranial nerve palsies/extraocular muscles ischaemia.
Lasts 5-60 min, migrainous features such as aura and headache. Fortification
spectra/scintillating scotoma are absent as they are cortical phenomena and relate
to cephalic migraine.
Variable - progressively worse, painless.
Variable - progressively worse and more painful.
Subacute visual loss with hyperaemic optic nerve and features of optic
neuropathy: decreased colour vision, field loss and RAPD.

(continued)
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Table 19.4 (Continued)

Cause Typical duration/characteristic features
Intermittent angle-closure Brow ache and blurred vision — may get halos around lights and feel nauseous.
glaucoma

Affecting both eyes

Cause Typical duration/characteristic features

Migraine with visual aura Lasts 10-30 min, migrainous features such as fortification spectra/scintillating
scotoma and headache. Affects both eyes.

Raised intracranial pressure Obscurations lasting seconds, which may be postural. Headache and other features

of raised ICP. Bilateral disc swelling with preserved visual function (i.e. normal colour
vision) in early stages. Enlarged blind spot in early stages.

Posterior circulation transient Lasts 1-10min.

ischaemic attack affecting

visual cortex

Epilepsy (ictal or post-ictal) Ictal: 3-5 min.
Post-ictal: 20min.

Optic neuritis
Seek urgent advice from an ophthalmologist.

In most patients with optic neuritis complicating multiple sclerosis, symptoms resolve spontaneously, with
recovery starting within ten days and usually complete by six weeks. Corticosteroid therapy (methylprednisolone
IV) may accelerate recovery but does not alter long-term outcomes.

Amaurosis fugax
Complete a full cardiovascular examination and record an ECG. Assess cardiovascular risk factors. Arrange an
echocardiogram and carotid duplex scan to determine if there is an embolic source. Check full blood count,
C-reactive protein ESR, blood glucose, biochemical profile and lipids.

Consider/exclude giant cell arteritis (Chapter 99).

Give antiplatelet therapy if not contraindicated.

See Chapter 66 for further management of amaurosis fugax/transient ischaemic attack. Seek urgent advice
from a stroke physician.

Table 19.5 Drugs causing visual symptoms.

Drug Comment

Amiodarone Corneal verticillata — asymptomatic, optic neuropathy rarely.

Corticosteroids Raised intraocular pressure/glaucoma. Cataract.

Ethambutol Toxic optic neuropathy.

Hydroxychloroquine  Maculopathy.

Isotretinoin Dry eye, lIH.

Phenothiazines Blurred vision from anticholinergic effect, pigment deposition in skin, cornea and lens.
Pigmented retinopathy.

Sildenafil Blue vision/NAION

Tamoxifen Crystalline maculopathy.

Topiramate Angle closure glaucoma, periorbital oedema, acute onset myopia.

Vigabatrin Visual field defects.
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Further reading

Biousse V, Newman NJ (2015) Ischemic optic neuropathies. N Engl J Med 372, 2428-2436. DOI: 10.1056/
NEJMra1413352.

Lemos J, Eggenberger E (2015) Neuro-ophthalmological emergencies. The Neurohospitalist 5, 223~233.

Sawaya R, El Ayoubi N, Hamam R (2015) Acute neurological visual loss in young adults: causes, diagnosis and
management. Postgrad Med J 91, 698-703. DOI: 10.1136/postgradmedj-2014-133071.
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CHAPTER 20
Acute vomiting

SiMON ANDERSON

Acute vomiting in an adult is usually due to gastrointestinal infection, or an adverse effect of medication or
pregnancy, although it may be a feature of a broad range of disorders (Table 20.1). Management is summarized
in Figure 20.1. The cause is usually apparent on clinical assessment (Table 20.2). Choice of tests should be
guided by the duration and severity of vomiting, and associated symptoms. (Table 20.3).

Abdominal pain suggests a mechanical obstruction, particularly if the pain precedes vomiting. Other causes,
such as acute pancreatitis or mesenteric ischaemia, also need to be considered in such circumstances (see
Chapter 21). Vomiting with diarrhoea suggests a viral or bacterial gastroenteritis (see Chapter 22).

Pregnancy and diabetic ketoacidosis are important causes often overlooked. Always consider the latter in an
unwell diabetic patient with vomiting.

Priorities

e Review the clinical observations and make a focused assessment (Table 20.2).

e In the patientwith acute severe vomiting, put in an IV cannula, arrange urgent investigation (Table 20.3), give
IV anti-emetic (Table 20.4), and start IV crystalloid.

e Furthermanagement isdirected by the working diagnosis. If a ‘surgical’ causeis likely, insert a nasogastric tube,
and seek urgent advice from the surgical team.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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( Acute vomiting )

Key observations (Table 1.1)
Focused assessment (Table 20.2)
Urgentinvestigation (Table 20.3)
IV anti-emetic (Table 20.4)

\ ; ‘Surgical’ cause likely
IV crystalloid
Nasogastric drainage
Urgent surgical opinion

(Is abdominal pain prominent? }

No
Associated: ' | Consider intracranial causes
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e Focal neurological signs _
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Consider other causes =
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Figure 20.1 Management of the patient with acute vomiting.

Table 20.1 Causes of acute vomiting.

Infections

Gastroenteritis: viral (e.g. norovirus), bacterial (e.g. Staphylococcus aureus, Bacillus cereus)
Acute viral hepatitis

Systemic infections

Meningitis

Drugs and toxins

Chemotherapy: severe — cisplatinum, dacarbazine, nitrogen mustard nitrogen mustard compounds; moderate — etoposide,
methotrexate, cytarabine; mild — fluorouracil, vinblastine, tamoxifen

NSAIDs, colchicine, antibiotics (erythromycin, tetracycline), azathioprine, theophylline, opioids

Alcohol, illicit drug use or drug overdose

Radiotherapy to upper abdomen or chest

Anaesthetic agents

Abdominal disorders

Mechanical obstruction: gastric outflow or small bowel

Functional disorders: idiopathic gastroparesis, chronic idiopathic pseudo-obstruction, non-ulcer dyspepsia, cyclical
vomiting syndrome

Organic abdominal disorders: pancreatitis, peptic uicer disease, cholelithiasis, mesenteric ischaemia, peritonitis
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Neurological disorders

Migraine

Intracranial haemorrhage (subarachnoid haemorrhage, intracerebral haemorrhage, cerebellar haemorrhage)
Cerebellar infarction

Raised intracranial pressure (Chapter 72)

Labyrinthine disorders: vestibular neuritis, Méniére’s disease

Psychiatric disorders
Psychogenic vomiting
Bulimia nervosa
Anxiety disorders

Metabolic and endocrine disorders
Pregnancy

Uraemia

Diabetic ketoacidosis (Chapter 83)
Hyper- or hypoparathyroidism
Adrenal insufficiency (Chapter 90)
Hyperthyroidism

Acute intermittent porphyria

Intrathoracic disorders
Inferior myocardial infarction

Table 20.2 Clinical assessment of the patient with vomiting.

History
Abdominal pain? Consider causes of an ‘acute abdomen’, specifically cholelithiasis, peptic ulcer disease, acute
pancreatitis.

Earfy marning nausea and vamiting? Characteristic of pregnancy.

Abdominal pain with distension and tenderness? Suggests bowel obstruction, either mechanical (e.g. adhesions,
strangulated hernia) or functional (pseudo-obstruction — Ogilvie's syndrome).

Headache? May indicate migraine. If worse with change in body position and associated with neurological signs (which
may be subtle), suggests raised intracranial pressure due to, for example brain tumour or haemorrhage. :
Nature of the vomitus? Vomiting food eaten several hours earlier indicates a gastric outflow obstruction or gastroparesis,
Faeculent vomiting, usually with pain, suggests a complete small bowel obstruction or gastro-colic fistula.

Heartburn and nausea? May indicate gastro-oesophageal disease
Vertigo, nystagmus, gait disturbance? Typical of vestibular neuritis, and

cranial nerve deficits are typically absent in these conditions.
History of repeated episodes of stereotypical symptoms lasting 3-6 days, asymptomatic between events? Characteristic of

cyclical vomiting syndrome. This usually occurs in school-age children but can occur in adults.

if unilateral hearing deficit, labyrinthitis. Other

Examination
Are there signs of volume depletion or sepsis?
Are there signs pointing to a specific disorder (Table 20.1)? Check carefully for features of neurological disease. Consider

bulimia if signs of dental enamel erosion, lanugo-like hair, parotid enlargement.
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Table 20.3 Investigation of the patient with acute severe vomiting.

All patients
Blood glucose

Sodium, potassium, urea and creatinine
Liver function tests, albumin and calcium

Full blood count
Urinalysis

Depending on clinical setting
Arterial blood gases and pH; toxicology screen.

Chest X-ray
ECG

Abdominal X-ray if suspected intestinal obstruction/ileus (supine and erect or lateral decubitus)

Cranial CT
Blood culture

Table 20.4 Anti-emetic therapy.

Condition

Medication

Comments

Gastroenteritis

Pregnancy-induced
vomiting

Migraine with
vomiting

Opioid-induced
vomiting
Chemotherapy-
induced vomiting

Post-operative
nausea and vomiting
Vestibular neuritis

Metoclopramide 10 mg IV 8-hourly

Domperidone 10 mg PO

Ondansetron 4 mg IV 8-hourly as slow
infusion over 15min

Metoclopramide 10 mg IV 8-hourly or
Ondansetron 4 mg IV 8-hourly
Promethazine 25 mg IM or slow IV infusion

Vitamin B6 and ginger

Metoclopramide (see above) or
Prochlorperazine 12.5 mg M followed
after 6 hours if needed with 10 mg PO
Cyclizine 50 mg IV/IM or PO 8-hourly
Prochlorperazine 12.5 mg IM
Ondansetron 8mg IV (4 mg if >75 years
old)

Dexamethasone 8 mg IV OD.

Prochloperazine or metoclopramide
Metoclopramide 10 mg IV 8-hourly
Ondansetron 4-8mg IV 8-hourly
Prochlorperazine 12.5 mg IM followed
after 6 hours with 10 mg PO if needed
Lorazepam 1 mg PO

Dopamine antagonist. May cause
extrapyramidal side effects (ranging from mild
restlessness, dystonia and rarely oculogyric
crisis, particularly in children, women and
elderly. Treat with procyclidine 5 mg V.
Dopamine antagonist. Less likely to cause
sedation and dystonic reaction. Small risk of
cardiac adverse events (avoid in those >60
and/or on QT-prolonging medication)

5-HT3 antagonist. Second-line treatment, due
to significant cost. Use with caution in those
with prolonged QT-interval,

Second-line treatment

Antihistamine with anti-emetic and sedative
properties.

For nausea.

Phenothiazine.

Histamine H; - receptor antagonist.
Both can also be used prophylactically.
See above.

Used as concomitant treatment with
ondansetron.

Second-line agents.

See above.

See above.

Adjunctive treatment if needed.
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Further reading

Furyk JS, Meek RA, Egerton-Warburton D. (2015) Drugs for the treatment of nausea and vomiting in adults in
the emergency department setting. Cochrane Database of Systematic Reviews 2015, Issue 9. Art. No.:
CD010106. DOI: 10.1002/14651858.CD010106.pub2.

Longstreth GF (2016) Approach to the adult with nausea and vomiting. UpToDate, last updated May 2016.
https//www.uptodate.com/contents/approach-to-the-adult-with-nausea-and-vomiting.



CHAPTER 21
Acute abdominal pain

SIMON ANDERSON

( Acute abdominal pain

Key observations (Table 21.1)
Oxygen, ECG monitor, IV access
Relieve pain with IV morphine

Focused assessment (Table 21.2)
Urgent investigation (Table 21.3)

Fluid resuscitation
Antibiotic therapy

Urgent surgical opinion
Likelydiagnosis is generalized
peritonitis, mesenteric
infarction, severe pancreatitis
or ruptured abnormal aortic
aneurysm

Severe abdominal
pain with shock?

No

Review results
Surgical opinion

Yes * No

Y b
Specific Consider ultrasound/CT
treatment of abdomen/pelvis

Consider ‘'medical’
causes (Table 21.4)

Figure 21.1 Management of acute abdomunal pain.

Acute surgical causes of abdominal pain are typically due to gastro-intestinal obstruction, peritonitis or vascular

emergencies.

e Visceral pain arising from the gut, biliary tract or pancreas is poorly localized to the body surface. In contrast,
the pain of peritoneal irritation (due to inflammation or infection) is well localized (unless there is generalized
peritonitis) and constant, and associated with abdominal tenderness.

Acute Medicine: A Practical Guide to the Management of Medlical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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Box 21.1 Acute abdominal pain - alerts.

The most important initial decision is whether the cause is ‘surgical’ or ‘medical’. Only after surgically-
treatable causes have been excluded should other conditions be considered.

A careful history is paramount as symptoms may evolve with time, for example evolution of peri-
umbilical ‘visceral' pain to right iliac fossa pain in acute appendicitis, or partial/intermittent intestinal
obstruction progressing to complete bowel obstruction. In addition, patients on immunosuppressants
(including corticosteroids) and with comorbidities (particularly renal disease, diabetes and atherosclerosis)
and the elderly, may present with atypical signs.

e Gastro-intestinal obstruction usually manifests with pain, bloating, nausea and vomiting with absent or high-
pitched bowel sounds.
e Peritonitis manifests as severe pain, often unresponsive to analgesia, with abdominal tenderness to light touch

or movement and ‘guarding’.

Priorities

-

If the patient has severe abdominal pain and is shocked (systolic BP <90 mmHg, tachycardia, cool peripheries),

the likely diagnosis is generalized peritonitis, mesenteric infarction, acute severe pancreatitis or ruptured

abdominal aortic aneurysm (Table 21.1). The patient will need:

e Vigorous fluid resuscitation, initially via a peripheral IV line and then guided by measurement of the central
venous pressure (Chapter 116), with monitoring of the urine output by bladder catheter.

e Antibiotic therapy: start cefotaxime 1-2 g 6-hourly IV + metronidazole 500 mg 8-hourly IV.

e Anurgentsurgical opinion. If there are obvious signs of a ruptured abdominal aortic aneurysm (painful aortic

pulsation and hypotension), emergency laparotomy is needed, before any radiological examination.

Table 21.1 Causes of acute severe abdominal pain with shock.

Cause

Pathologies

Comments

Generalized
peritonitis

Mesenteric
infarction

Perforation of viscus

Mesenteric vascular occlusion leading to
intestinal infarction and secondary peritonitis
Inflammatory conditions with localized,
followed by generalized peritonitis (e.g.
appendicitis, cholecystitis, diverticulitis, Crohn’s
disease abscess, pancreatitis)

Late intestinal obstruction (most commonly due
to large bowel tumour, adhesions, hernia or
volvulus)

Thrombosis complicating atherosclerotic disease
of the mesenteric arteries, polycythaemia, sickle
cell disease, cryoglobulinaemia and amyloidosis
Embolism from the heart (e.g. atrial fibrillation,
endocarditis)

Aortic dissection (Chapter 50)

Perforated duodenal ulcers are now relatively
uncommon. Perforated colonic (or less
commonly, small bowel) diverticula may be
encountered. Most cases of perforation of the
upper and lower Gl tract are related to
endoscopic procedures (e.g. polypectomy).
Elderly patients and those on long-term
corticosteroids may not manifest typical
symptoms of peritonitis and signs may be
misleadingly mild.

Always consider a cardiac source of emboli in
patients with atherosclerosis who present with
features suggestive of acute mesenteric
ischaemia.

(continued)
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Table 21.1  (Continued)

Cause Pathologies Comments

Vasculitis Polyarteritis nodosa is often overlooked as a
cause of vasculitic mesenteric infarction as the
autoantibody screen is typically negative.

Acute severe Common causes are gallstones (50% cases) See Chapter 79 for assessment and
pancreatitis and alcohol (20%) management of acute pancreatitis.

Less common causes include endoscopic

retrograde cholangiopancreatography (ERCP)

and severe hyperlipidaemias

Ruptured Atherosclerotic and inflammatory factors Typically causes acute severe abdominal, flank or
abdominal contribute to the pathogenesis of abdominal back pain. Syncope without prominent pain can
aortic aortic aneurysm be a presentation.
aneurysm Risk of rupture greatly increased in male May also result in leg or spinal cord ischaemia.
smokers >65 y and in aneurysms >5.5 cm in
diameter

2 History needs to establish the characteristics of the abdominal pain, and the patient’s other medical problems
(Table 21.2):
e When and how did the pain start — gradually or abruptly?
e Where is the pain felt, and has it moved since its onset?
e How severe is the pain?
e Has there been vomiting, and when did vomiting begin in relation to the onset of the pain?

Table 21.2 Focused assessment in acute abdominal pain.

History

When did the pain start and how did it start — gradually or abruptly?

Where is the pain, and has it moved since its onset? Visceral pain arising from the gut, biliary tract or pancreas is poorly
localized. Peritoneal pain (due to inflammation or infection) is well localized (unless there is generalized peritonitis),
constant and associated with abdominal tenderness.

How severe is the pain?

Has there been vomiting, and when did vomiting begin in relation tothe onset of the pain?

Previous abdominal surgery, and if so what for?

Other medical problems?

Examination

Key observations

Abdominal distension?

Presence of abdominal scars? If present, check what operations have been done; adhesions from previous surgery may
cause obstruction

Tenderness: localized or generalized?

Palpable organs, aorta or masses?

Hernial orifices (inguinal, femoral and umbilical) clear?

Femoral pulses present and symmetrical?

Bowel sounds

Rectal examination

Lungs: signs of basal pneumonia?
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Table 21.3 Urgent investigation in acute abdominal pain.

All patients

Full blood count

Clotting screen if there is purpura or jaundice, prolonged oozing from puncture sites, or a low platelet count

C-reactive protein

Group and screen

Blood glucose

Sodium, potassium, urea and creatinine

Liver function tests, albumin and calcium

Serum amylase (raised in pancreatitis, perforated ulcer, mesenteric ischaemia and severe sepsis)

Other tests to confirm or exclude pancreatitis if indicated (serum lipase; urine dipstick test for trypsinogen-2 (which has a
high negative predictive value))

Arterial gases and pH if hypotensive or oxygen saturation <94% breathing air (metabolic acidosis seen in generalized
peritonitis, mesenteric infarction and severe pancreatitis)

Blood culture if febrile or suspected peritonitis

Urine: stick test, MC&S and pregnancy test

ECG if age >50 or known cardiac disease or unexplained upper abdominal pain

Chest X-ray - looking for free gas under the diaphragm, indicating perforation, and evidence of basal pneumonia
Abdominal X-ray (supine and erect or lateral decubitus) — looking for evidence of obstruction of large and/or small bowel;
ischaemic bowel (dilated and thickened loops of small bowel); cholangitis (gas in biliary tree); radio-dense gallstones;
radio-dense urinary tract stones

Selected patients

In suspected intestinal obstruction, CT scan of the abdomen is the most sensitive test.

Abdominal ultrasonography is the initial test of choice when there are signs of peritonitis, and can assess for appendicitis,
abdominal abscess and pelvic abnormalities without radiation exposure. Ultrasonography is also the first-line investigation
for right upper quadrant pain, to exclude gallstones and other biliary pathology.

e Has the patient had previous abdominal surgery and if so what for?

e Women of childbearing age should be asked about their pregnancy and menstrual history (last menstrual
period, last normal menstrual period, previous menstrual period, cycle length) and use of contraception. A
pregnancy test should be done. Establish if there has been vaginal discharge or bleeding, dyspareunia or
dysmenorrhea.

3 As well as a careful examination of the abdomen (Table 21.2), you should:
Check the temperature, pulse, JVP and blood pressure.

Listen to the heart and over the lung bases.

Give oxygen if the patient has severe pain, is breathless, or if oxygen saturation by pulse oximetry is
<94%.

Put in an IV cannula and take blood for urgent investigations (Table 21.3).

Relieve severe pain with morphine 5-10mg IV plus an antiemetic, for example prochlorperazine
12.5mg IV.

Start an infusion of crystalloid, at a rate determined by the volume status of the patient.

Arrange appropriate imaging (Table 21.3).

Further management

Further management will be determined by the results of investigations and surgical assessment. ‘Medical’ causes
of abdominal pain are summarized in Table 21.4.
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Table 21.4 'Medical’ causes of acute abdominal pain.

Site of Pathologies to consider Comment
pain
Right Right basal pneumonia (Chapters 62, 63) Always listen for basal lung signs (pleural rub,
upper Pulmonary embolism crackles)
quadrant  Hepatic congestion due to congestive heart failure Fitz-Hugh-Curtis syndrome usually presents with
Alcoholic hepatitis (Chapter 78) right upper quadrant pain (which may radiate to
Viral hepatitis the shoulder) and minimal pelvic signs.
Acute gonococcal perihepatitis (Fitz-Hugh-Curtis Think of Budd-Chiari syndrome in patients with
syndrome) acute or chronic upper abdominal pain,
Liver abscess hepatomegaly and deranged liver enzymes.
Budd-Chiari syndrome
Portal vein thrombosis
Epigastric  Acute gastritis Pain in the distal oesophagus related to reflux
Gastroparesis oesophagitis can be difficult to distinguish from
Peptic ulcer disease epigastric pain from gastric causes.
Gastro-oesophageal reflux disease An ECG should always be performed in patients
Acute inferior myocardial infarction (Chapter 45) with acute upper abdominal pain.
Acute pericarditis (Chapter 53)
Aortic dissection (Chapter 50)
Acute pancreatitis (Chapter 79)
Left Left basal pneumonia Splenic causes are relatively uncommon but should
upper Pulmonary embolism be considered in patients with
quadrant Splenic infarction haemoglobinopathies and in procoagulant states.
Splenic abscess
Lower lleitis: Ovarian cysts are commonly encountered on
abdomen e Infections, for example Yersinia ultrasound and may not be the cause of pain.
e Crohn’s disease Always consider other causes such as appendicitis
e NSAID-enteropathy or ileitis.
Diverticulitis (usually causes left iliac fossa pain but
may present with right iliac fossa pain)
Ureteric obstruction or stones
Cystitis
In women:
¢ Pelvic inflammatory disease
* Adnexal disease (e.g. ectopic pregnancy, cysts,
torsion)
o Uterine disease (endometritis, complications of
leiomyomas)
Central Viral or bacterial gastroenteritis (Chapter 22) Crohn's disease can present with acute abdominal
or diffuse  Acute inflammatory bowel disease (Chapter 76) pain with minimal preceding symptoms

Spontaneous bacterial peritonitis

Diabetic ketoacidosis (Chapter 83)

Acute adrenal insufficiency (Chapter 90)

Aortic dissection (Chapter 50)

Acute intermittent porphyria

Vaso-occlusive crisis of sickle cell disease
(Chapter 104)

Henoch-Schonlein purpura (colicky pain with
arthralgia, pupruric rash on buttocks and legs and
sometimes bloody diarrhoea)

Retroperitoneal haemorrhage (complicating
anticoagulant therapy, bleeding disorder, leaking
abdominal aortic aneurysm or vertebral fracture)

Spontaneous bacterial peritonitis can occur in
patients with relatively mild ascites.

Acute intermittent porphyria is rare but should be
considered if recurrent unexplained generalized
pain.
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Further reading
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Article/FullText/371583.
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CHAPTER 22

Acute diarrhoea

SIMON ANDERSON
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Figure 22.1 Management of acute diarrhoea.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
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Acute diarrhoea (Box 22.1) is usually due to intestinal infection or an adverse effect of medication. Clostridium
difficile followed by norovirus infection are the main causes of fatal illness and should always be considered in
hospitalized patients. Norovirus is the commonest cause overall (around 20% of all cases). The commonest
bacterial causes are Salmonella and Campylobacter. Inflammatory bowel disease should be excluded if there is
bloody diarrhoea (see Chapters 74 and 76).

Box 22.1 Acute diarrhoea - definitions.

Diarrhoea is the passage of loose or liquid stools (types 5, 6 or 7 (entirely liquid) on the Bristol Stool Chart).
Severe diarrhoea is the passage of four or more loose or liquid stools daily.

Acute diarrhoea is <14 days, persistent diarrhoea 15-30 days, and chronic diarrhoea >30 days in
duration.

Priorities

Establish the differential diagnosis from the history and examination (Table 22.1). Strict infection control

protocols must be followed (including barrier nursing and hand-washing). Investigations needed urgently are

given in Table 22.2.

e Featuresofcommunity-acquired infective diarrhoea are given in Table 22.3 and hospital-acquired diarrhoea in
Table 22.4.

e Particular causes to consider in the returning traveller are summarized in Table 22.5, and those in patients with
HIV/ADS or immunosuppression in Table 22.6.

if the patient is severely ill (impaired consciousness level, severe volume depletion, marked abdominal
distension or tenderness):

e Start vigorous fluid resuscitation with crystalloid, initially via a peripheral IV line, and correct electrolyte
abnormalities.

Start antibiotic therapy to cover the likely pathogens: ciprofloxacin 400 mg 12-hourly IV and metronidazole

500 mg 8-hourly IV (immunocompetent patients) or gentamicin 5mg/kg IV (immunosuppressed patients).
e Obtain an abdominal X-ray to check for segmental or total colonic distension indicative of toxic megacolon.
e Seek urgent help from a microbiologist.
e Nurse the patient with standard isolation technique in a single room until the diagnosis is established.
All other patients:
e Further management will be determined by the results of microscopy and culture of the stool, and other
investigations.
e If the patient has a fever, is dehydrated or is immunocompromised, start azithromycin 500mg OD PO or
ciprofloxacin PO or IV whilst awaiting the stool test results. The choice will depend upon your local antibiotic
guidelines. (Campylobacter is currently the commonest bacterial cause and most strains are resistant to
ciprofloxacin. Moreover azithromycin-resistent Shigella infections are common in certain high-risk patients.)
Anti-motility drugs such as loperamide are best avoided but can be given for short-term symptomatic relief.
They are absolutely contraindicated in patients with shigellosis or dysentery (bloody stools and fever) due to the
risk of a toxic megacolon.

Further management

This is directed by the working diagnosis.
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Table 22.1 Focused assessment of the patient with acute diarrhoea.

History

Mode of onset (abrupt, sub-acute or gradual) and duration.

Frequency and nature of the stools (watery or containing blood and mucus) (severe diarrhoea is defined as four or more
stools daily; bloody stools are a common feature of shigellosis, salmonellosis, severe Campylobacter enteritis and
ulcerative colitis, and are rare (5%) in C.difficile infection).

Have others in the same household or who have shared the same food also developed diarrhoea?

Other symptoms (malaise, fever, vomiting, abdominal pain)?

Current or recent hospital inpatient (at risk of C. difficile infection)?

Travel abroad in the past six months?

Previous significant gastro-intestinal symptoms or known Gl diagnosis?

Medications (in particular antibiotics) taken in the six weeks before the onset of diarrhoea?

Any other medical problems?

HIV/AIDS or other immunosuppression? (Table 22.6)

Examination

Severity of illness and degree of volume depletion (mental state, temperature, heart rate, blood pressure lying and
sitting).

Signs of toxic megacolon (marked abdominal distension and tenderness)? (May complicate many forms of infective colitis
(including C. difficile) as well as colitis due to inflammatory bowel disease.)

Extra-abdominal features (e.qg. rash, arthropathy, uveitis)?

Table 22.2 Urgent investigation in acute severe diarrhoea.

Stool microscopy and culture

Test for Clostridium difficile toxin in stool

Full blood count

C-reactive protein

Blood glucose

Sodium, potassium, urea and creatinine

Liver function tests, albumin

Blood culture if febrile

Sigmoidoscopy if bloody diarrhoea

Abdominal X-ray if marked distension or tenderness (toxic megacolon)

Always consider the possibility of C. difficile infection and norovirus — involve the Infectious Diseases team
early.

A flexible sigmoidoscopy and biopsies are not routinely needed, but if a new presentation of IBD is a
possibility, a gastroenterology opinion should be sought (see below).

Could this be inflammatory bowel disease?

e This should be considered if there is blood or if the diarrhoea is chronic or recurrent or if there are systemic signs
(e.g. rash, arthropathy, uveitis).

e Ulcerative colitis may present with acute diarrhoea, usually bloody. Vomiting does not occur, and abdominal
pain is nota prominent feature. Diagnosis is by exclusion of infective causes (particularily C dificile) and typical
histological appearances on rectal biopsy.
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Table 22.3 Causes of community-acquired diarrhoea.

Cause Clinical features Diagnosis/treatment (if indicated)
Campylobacter Incubation period 2-6 days. Associated fever  Culture of C. jejuni from stool.
enteritis and abdominal pain. Diarrhoea initially Azithromycin 500 mg od PO for 5 days or

(C. jejuni)

Non-typhoid
salmonellosis
(Salmonella species)

Escherichia

coli 0157:H7
(enterohaemorrhagic
E. coli)

Clostridium difficile
colitis

Norovirus

watery, later may contain blood and mucus.
Usually self-limiting, lasting 2-5 days. May be
followed after 1-3 weeks by Guillain-Barré
syndrome (p. 434)

Incubation period 1-2 days. Associated
fever, vomiting and abdominal pain.
Diarrhoea may become bloody if colon
involved. Usually self-limiting. More severe in
immunosuppressed.

Incubation period 1-3 days. Associated
vomiting and abdominal pain. May have
low-grade fever. Watery diarrhoea which
may become bloody. May be complicated by
haemolytic uraemic syndrome from 2-14
(mean 7) days after onset of illness.

Typically causes diarrhoea in hospital, but
may occur in community.

See Table 22.4.

Usually short incubation time (1-2 days).
Diarrhoea with vomiting is typical, with fever
less common. Infections during outbreaks
are more severe, with the elderly at particular
risk of excess mortality.

Erythromycin 500 mg 12-hourly PO for 5
days.

Culture of Salmonella species from stool.
Ciprofloxacin 500 mg 12-hourly PO for 5
days or trimethoprim 200 mg 12-hourly PO
for 5 days.

Culture of £. coli 0157 from stool (using
sorbitol MacConkey agar; missed by
standard culture).

Supportive treatment. Antibiotic therapy
unhelpful.

The diagnosis is made by PCR analysis of
stool and vomitus and the exclusion of
other causes. Treatment is supportive

Table 22.4 Causes of hospital-acquired diarrhoea.

Cause Clinical features Diagnosis/treatment

Clostridium Diarrhoea usually begins within 4-10 days of Diagnosis is based on detection of C. difficile
difficile antibiotic treatment, but may not appear for toxins A and B in the stool. In severe colitis,
colitis 4-6 weeks. sigmoidoscopy may show adherent yellow

Presentations range from mild self-limiting watery
diarrhoea to (rarely) acute fulminating toxic
megacolon.

Low-grade fever and abdominal tenderness are
common.

Although the rectum and sigmoid colon are
usually involved, in 10% of cases colitis is
confined to the more proximal colon.

plaques (2-10 mm in diameter).
Supportive treatment and isolation of the patient
to reduce the risk of spread.
Stop antibiotic therapy if possible. If diarrhoea
mild (1-2 stools daily), symptoms may resolve
within 1-2 weeks without further treatment.
Refer to local treatment guidelines. In general, if
moderate diarrhoea (three or more stools
daily), give metronidazole 400 mg 8-hourly PO for
7-10 days. If severe infection (usually associated
with hypoalbuminaemia), give vancomycin
125 mg 6-hourly PO.

(continued)
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Table 22.4 (Continued)

Cause

Clinical features

Diagnosis/treatment

Drugs

Norovirus

Many drugs may cause diarrhoea, including

chemotherapeutic agents, proton pump inhibitors
and laxatives in excess.

See Table 22.3.

Around 20% of patients will have a relapse after
completing a course of metronidazole, due to
germination of residual spores within the colon,
re-infection with C. difficile or further antibiotic
treatment: give either a further course of
metronidazole or vancomycin 125 mg 6-hourly PO
for 7-10 days.

If the patient is severely ill and unable to take oral
medication, give metronidazole 500 mg 8-hourly
IV (IV vancomycin should not be used as
significant excretion into the gut does not occur).
Diarrhoea resolves after treatment completed or
with withdrawal of the causative drug.

See Table 22.3.

Table 22.5 Causes of acute diarrhoea following recent travel abroad.

Cause

Clinical features

Diagnosis/treatment

Giardiasis
(Giardia lamblia)

Amoebic
dysentery
(Entamoeba
histolytica)
Schistosomiasis
(S. mansoni and
Japonicum)

Shigellosis
(Shigella species)

Non-typhoid
salmonellosis

Widespread distribution. Explosive onset of
watery diarrhoea 1-3 weeks after exposure.

Mexico, South America, South Asia, West and
South-East Africa. Diarrhoea may be severe
with blood and mucus.

S. mansoni: South America and Middle East;

S. japonicum: China and the Philippines.
Diarrhoea onset 2-6 weeks or longer after
exposure.

Incubation period 1-2 days. Associated fever
and abdominal pain. Diarrhoea may be watery
or bloody.

See Community-acquired diarrhoea, Table 22.3.

Identification of cysts or trophozoites in stool or
jejunal biopsy.

Metronidazole 400 mg 8-hourly PO for S days.
Identification of cystsin stools.

Metronidazole 750 mg 8-hourly PO for 5 days.

Identification of ova in stool.
Praziquantel (seek expert advice).

Culture of Shigella species from stool.
Ciprofloxacin 500 mg 12-hourly PO for 5 days or
Trimethoprim 200 mg 12-hourly PO for 5 days.

Table 22.6 Acute diarrhoea in the immunosuppressed/HIV-positive patient: specific pathogens to consider.

Cause Clinical features Diagnosis/treatment
Cryptosporidiosis Subacute onset Identification of oocysts in stool
(Cryptosporidium  Associated abdominal pain Seek expert advice on treatment
species) Severe diarrhoea

Isosporiasis Incubation period: one week Identification of oocysts in

(Isospora belli)

Cytomegalovirus

Associated fever, abdominal pain, diarrhea with fatty

stools

and hepatitis

Diarrhoea may be accompanied by systemic illness

stool, duodenal aspirate or jejunal biopsy
Seek expert advice on treatment
Serological tests for cytomegalovirus
Seek expert advice on treatment
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e Crohn's disease is associated with less severe diarrhoea and blood is not prominent but there may be
abdominal pain and tenderness particularly in the lower right quadrant.
e See Chapter 76 for further management of inflammatory bowel disease.

Could this be faecal impaction with overflow?

e This should be suspected in patients at risk of faecal impaction, for example the elderly, bed-bound, in those
taking opioid analgesics.

e There is no vomiting or systemic illness. Rectal examination discloses hard impacted faeces.

e Treatment is with laxatives/enemas.

Further reading

DuPont HL (2014) Acute infectious diarrhea in immunocompetent adults. N Engl J Med 370, 1532-1540. DOI:
10.1056/NEJMra1301069

Leffler DA, Lamont JT (2015) Clostridium difficile infection. N Engl J Med 372: 1539-1548. DOI: 10.1056/
NEJMra1403772

Infectious Diseases Society of America. Practice guidelines for the management of infectious diarrhea. Update
due late 2016.



CHAPTER 23

Acute jaundice

Ben WARNER AND MARK WILKINSON

Common causes for acute jaundice seen in the emergency department include decompensated chronic liver
disease, alcoholic or viral hepatitis, and obstructive jaundice due to gallstones or malignancy. Vascular causes (e.g.
acute Budd-Chiari syndrome) are rare butcanbe overlooked. Management is summarized in Figure 23.1.

-

Key observations (Table 1.1)
Focused assessment (Table 23.1)
Urgent investigation (Table 23.2)

al state?

( Abnormal conscious level or ment
Yes i

Abdominal pain, distension or
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" | bile ducts on ultrasound
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Figure 23.1 Assessment of the patient with acute jaundice.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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Priorities

Make a focused clinical assessment (Table 23.1) and arrange urgent investigation (Table 23.2).

e If the jaundiced patient has signs of sepsis, give IV crystalloid, take blood (and ascitic fluid, if present) for
culture, and start empirical IV antibiotic therapy to cover Gram-negative and anaerobic bacteria, in accordance
with local guidelines (e.g. piperacillin-tazobactam or meropenem). Further management of sepsis is described
in Chapter 35.

e The combination ofjaundice and encephalopathy is characteristic of acute liver failure, butis also seen in other
disorders (Table 23.3). If you suspect acute liver failure, seek urgent advice from a hepatologist. See Chapter 77
for further management of acute liver failure and decompensated chronic liver disease. Patients with suspected
acute liver failure and grade 3 or 4 encephalopathy should be managed in an intensive care unit.

Jaundice with abdominal pain, distension or tenderness may be seen in a range of medical and surgical
disorders (Table 23.4). Obtain an urgent surgical opinion.

Table 23.1 Focused assessment of the jaundiced patient.

History

Duration and time course of jaundice and other symptoms (e.g. fever, abdominal pain)

Known liver or biliary tract disease?

Full drug history: including all non-prescription drugs, herbal remedies, dietary supplements, mushroom ingestion or khat,
taken over the past year

Risk factors for viral hepatitis (foreign travel, IV drug use, men who have sex with men, multiple sexual partners, body
piercing and tattoos, blood transfusion and blood products, needle-stick injury in health-care worker)?

Sexual history

Pregnancy?

Usual and recent alcoho! intake?

Other medical problems (e.g. cardiovascular disease, transplant recipient, cancer, HIV/AIDS, haematological disease)?
Family history of jaundice/liver disease?

Examination
Physiological observations and systematic examination
Conscious level and mental state; grade of encephalopathy if present:

Grade of encephalopathy Clinical features

Subclinical Impaired work, personality change, sleep disturbance
Abnormal findings on psychomotor testing

Grade 1 Mild confusion, agitation, apathy, oriented in time and place
Fine tremor, asterixis

Grade 2 Drowsiness, lethargy, disoriented in time
Asterixis, dysarthria

Grade 3 Sleepy but rousable, disoriented in time and place
Hyperreflexia, hyperventilation

Grade 4 Responsive only to painful stimuli or unresponsive

Signs of chronic liver disease?

Right upper quadrant tenderness (Table 23.4)?

Liver enlargement (seen in early viral hepatitis, alcoholic hepatitis, malignant infiltration, congestive heart failure, acute
Budd-Chiari syndrome)?

Splenomegaly?

Ascites (Chapter 24)?
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Table 23.2 Urgent investigation in acute jaundice.

Full blood count and film (Chapter 100)

Coagulation screen (Chapter 102)

Blood glucose

Sodium, potassium, urea and creatinine

Liver function tests: bilirubin (total and unconjugated), aspartate aminotransferase, alanine aminotransferase, gamma-
glutamyl transpeptidase, alkaline phosphatase, albumin

Paracetamol level (Appendix 36.1)

Serum lactate dehydrogenase (LDH) and haptoglobin if suspected haemolysis

Blood culture if febrile

Urine stick test, microscopy and culture

Markers of viral hepatitis (anti-HAV 1gM, HBsAg, anti-HBc IgM, anti-HCV, anti-HEV, EBV)

Test for HIV

Autoimmune screen (ANA, AMA, SMA, ANCA and immunoglobulins)

Microscopy and culture of ascites if present (aspirate 10 mL for cell count (use EDTA tube) and culture (inoculate biood
culture bottles) (see Chapter 24)

Ultrasound of liver, biliary tract and hepatic/portal veins

Pregnancy test in women of child-bearing age

Consider copper studies in young adults (Wilson disease, see Table 77.1)

EDTA, ethylene diaminetetra-acetic acid; HAV, hepatitis A virus; HBc, hepatitis B core; HBsAg, hepatitis B surface antigen;
HCV, hepatitis C virus; HEV, hepatitis E virus; IgM, immunoglobulin M; HIV, human immunodeficiency virus; LDH, lactate
dehydrogenase; EBV, Epstein-Barr Virus; ANA, anti-nuclear antibody; AMA, anti-mitochondrial antibody; SMA, smooth
muscle antibody; ANCA, anti-neutrophil cytoplasmic antibody.

Table 23.3 Jaundice with abnormal conscious level/mental state.

Acute liver failure (Chapter 77)

Decompensated chronic liver disease (Chapter 77)
Alcoholic hepatitis (Chapter 78)

Sepsis with multiple organ failure

Severe acute cholangitis with septic encephalopathy
Severe heart failure with ischaemic hepatitis
Falciparum malaria (Chapter 33)

Table 23.4 Jaundice with abdominal pain, distension or tenderness.

Acute cholangitis (Charcot’s triad of pain, fever and jaundice)

Intra-abdominal sepsis

Paracetamol poisoning (Appendix 36.1)

Severe heart failure

Liver abscess

Viral hepatitis

Alcoholic hepatitis (Chapter 78)

Acute pancreatitis (Chapter 79)

HELLP syndrome of pregnancy (haemolysis, elevated liver enzymes, low platelet count) (Chapter 32)
Budd-Chiari syndrome

Haemobilia (Sandblom’s triad of gastrointestinal bleeding, biliary colic and jaundice)
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e If there is evidence of haemolytic anaemia (anaemia with increased reticulocyte count, abnormal blood film
(Chapter 100), elevated plasma lactate dehydrogenase (LDH) and low plasma haptoglobin), seek urgentadvice
from a haematologist.

Further management

Further management is directed by the working diagnosis.

o |f ultrasonography demonstrates obstructive (post-hepatic) jaundice, early hepatobiliary intervention is
needed: see Chapter 79. Causes of intrahepatic cholestasis are summarized in Table 23.5.

e Patients with presumed viral hepatitis canbe discharged home with early clinic follow-up arranged, provided all
the following criteria are met:
e They are clinically stable and not encephalopathic.
e Paracetamol poisoning, drug toxicity and other disorders which result in high AST/ALT levels have been

considered and excluded (Table 23.6).

¢ In women of child-bearing age, a pregnancy test is negative.

Table 23.5 Causes of intrahepatic cholestasis.

Viral hepatitis (some cases)

Alcoholic hepatitis

Drugs and toxins

Sepsis

Primary biliary cirrhosis

Primary sclerosing cholangitis

Liver infiltration (e.g. sarcoidosis, tuberculosis, tymphoma)
Intrahepatic cholestasis of pregnancy

Syphilitic hepatitis

End-stage liver disease

Table 23.6 Causes of plasma aspartate and alanine transaminase levels of more than 1000 units/L.

Common

Acute viral hepatitis

Ischaemic hepatitis

Acute drug or toxin-related liver injury (most commonly paracetamol)

Less common or rare

Acute exacerbation of autoimmune chronic active hepatitis
Reactivation of chronic hepatitis B

Acute Budd-Chiari syndrome

Veno-occlusive disease

HELLP syndrome of pregnancy (haemolysis, elevated liver enzymes, low platelet count)
Acute fatty liver of pregnancy

Hepatic infarction (may complicate HELLP syndrome)
Hepatitis delta in a chronic carrier of hepatitis B

Acute Wilson disease

Massive lymphomatous infiltration of the liver

Parasitic biliary obstruction
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e Liver synthetic function is preserved (normal prothrombin time/international normalized ratio and serum
albumin).
e Ultrasonography of the liver and biliary tract is normal.
e If the diagnosis is uncertain, contact your local gastroenterologist or hepatologist for advice.

Further reading

National Institute for Care and Health Excellence (2014) Gallstone disease: diagnosis and management Clinical
guideline: https://www.nice.org.uk/guidance/cg188?unlid=10194680392016226172055.

Roy-Chowdhury N, Roy-Chowdhury J. (2016) Diagnostic approach to the adult with jaundice or asymptomatic
hyperbilirubinemia. UpToDate https:/mww.uptodate.com/contents/diagnostic-approach-to-the-adult-with-
jaundice-or-asymptomatic-hyperbilirubinemia?source=search_result&search=acute%
20jaundice&selectedTitle=1~150.

Ryan DP, Hong TS, Bardeesy N. (2014) Pancreatic adenocarcinoma. N Engl J Med 371, 1039-1049. DOI:
10.1056/NEJMra1404198.



CHAPTER 24

Ascites

Ben WARNER AND MARK WILKINSON

Ascitesis the accumulation of fluid within the peritoneal cavity. Assessment and management of the patient with

ascites is summarized in Figure 24.1. The clinical features, together with findings on diagnostic paracentesis

(of which the serum-to-ascites albumin gradient is of particular importance), will narrow the differential diagnosis

and direct further investigation.

* The commonest causes for ascites seen in the emergency department are decompensated chronic liver disease,
advanced heart failure and cancer.

e Patients who develop ascites as a complication of cirrhosis have a poor prognosis (two-year survival 50%), and
should be referred to a hepatologist for consideration of liver transplantation.

Priorities

Perform a diagnostic aspirate (30-50 mL)immediately on admission for new-onset ascites or if there s evidence
of sepsis. The technique of diagnostic paracentesis is described in Box 24.1 Diagnostic tests on ascitic fluid are
summarized in Table 24.1.

If there is clinical or radiological evidence of cirrhosis, the cause of decompensation must be identified and
treated: see Chapter 77.

The management of spontaneous bacterial peritonitis is summarized in Appendix 24.1.

e Budd-Chiari syndrome is suspected in patients who present with sudden onset ascites in the absence of a
known chronic liver disease. Presentation can range from asymptomatic to fulminant liver failure. Similarly,
portal vein thrombosis can be asymptomatic, but typically presents with abdominal pain or features of portal

hypertension such as varices or ascites. It is more common in patients with known chronic liver disease or who
are in a hypercoagulable state. Duplex ultrasonography can be done if these are suspected, although CT and
MRI are more diagnostic.
o Ascites may complicate cardiac disease (severe tricuspid regurgitation, other causes of right-sided heart failure,
and constrictive pericarditis). If the jugular venous pressure is raised, or there are other features of heart
disease, check plasma BNP/NT-proBNP and arrange echocardiography.
Nephrotic syndrome as the cause of ascites can be confirmed or excluded by measurement of urinary protein
excretion on a 24-hour urine collection (>3.5g/dayis nephrotic-range proteinuria) or by calculating the albumin-
to-creatinine ratio (ACR) in a spot urine sample (ACR is usually >220 mg/mmol in nephrotic syndrome).

Further management of ascites due to cirrhosis

In all patients with ascites, avoid nephrotoxic drugs, including NSAIDs, ACE inhibitors and «-adrenergic blockers.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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Figure 24.1 Assessment and management of the patient with ascites.

Grade 1 or 2 (mild or moderate) ascites
Unless the ascites is new or complicated, both of these grades of ascites can be managed as an outpatient.

Restrict dietary sodium intake to 80—120 mmol/day.

Start diuretic therapy with spironolactone 100 mg daily and increase by 100 mg weekly with monitoring of
electrolytes and creatinine to a maximum of 400 mg daily. If spironolactone resistant, add in furosemide 40 mg
daily and increase weekly by 40 mg to a maximum of 160 mg with biochemical monitoring.

Monitor daily weight. Target weight lossis 0.5 kg daily in patients without peripheral oedema and 1 kg daily
in those with peripheral oedema.

Aim for the minimum dose of diuretics once ascites has resolved.

Complications from diuretics include gynaecomastia (amiloride 10-40 mg daily can be substituted for
spironolactone), renal failure, hyperkalaemia (either reduce the spironolactone or add in furosemide), and
encephalopathy. Stop diuretics if plasma sodium levels fall below 120 mmol/L as this may be consistent with
diuretic-induced hypovolaemic hyponatraemia (Chapter 85),

Grade 3 (large volume) ascites, or diuretic-resistant ascites
Severe ascites can cause breathlessness and this can be alleviated by paracentesis. If there is tense ascites,
consider a single paracentesis, followed by dietary sodium restriction and diuretic therapy. Human albumin
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Box 24.1 Diagnostic aspiration of ascites.

-

Confirm the indications for aspiration of ascites. Explain the procedure to the patient and obtain
consent. Deranged clotting (common in patients with cirrhosis and ascites) is not a contraindication,
but ask advice from a haematologist if the patient has disseminated intravascular coagulation

(p. 581). Complications of the procedure (haematoma, haemoperitoneum, infection) are rare.

Inadvertent puncture of the intestine may occur but rarely leads to secondary infection.

2 The patient should lie relaxed in a supine position, having emptied the bladder. With guidance by
ultrasonography, select a site for puncture in the right or left lower quadrant, away from scars and
the inferior epigastric artery (whose surface marking is a line drawn from the femoral pulse to the
umbilicus).

3 Put on gloves. Prepare the skin with chlorhexidine. Anaesthetize the skin with 2 mL of lidocaine 1%
using a 25 G (orange) needle. Then infiltrate a further 5 mL of lidocaine along the planned needle
path through the abdominal wall and down to the peritoneum.

4 Give the local anaesthetic time to work. Mount a 21 G (green) needle on a 50 mL syringe and then
advance along the anaesthetized path. Aspirate as you advance. Having entered the peritoneal
cavity, aspirate 3050 mL of ascites. Remove the needle and place a small dressing over the
puncture site.

5 Send samples for:

® Albumin concentration (plain tube), if the aetiology is unknown

e Total and differential white cell count (EDTA tube)

® Bacterial culture (inoculate aerobic and anaerobic blood culture bottles with 10 mL each)
® Other tests if indicated (Table 24.1)

6 Clear up and dispose of sharps safely. Write a note of the procedure in the patient’s record: findings

on ultrasonography/approach/appearance of ascites/volume aspirated/samples sent. Ensure the

samples are sent promptly for analysis.

solution (100 mL of 20% HAS per 2 L of ascites removed) should be given IV during paracentesis. Seek advice
from a hepatologist.

In the case of diuretic-resistant ascites and where the urinary sodium concentration remains below 30 mmol/L,
the patient should be referred for a transjugular intrahepatic portosystemic shunt (TIPS) or consideration of liver
transplantation.

Appendix 24.1 Spontaneous bacterial peritonitis (SBP)

Definition

Spontaneous bacterial peritonitis (SBP) is defined as infection of ascitic fluid without evidence of an intra-
abdominal surgically treatable source; depending on the clinical context, imaging by CT may be needed to
exclude such a source.

Background

SBP is a common complication of ascites due to cirrhosis; the lower the ascitic fluid albumin concentration
(prior to infection), the higher the risk. Aerobic Gram-negative bacteria, especially Escherichia coli, are the
commonest causative organisms. Features of SBP include fever (70%), abdominal pain (60%), abdominal
tenderness (50%) and change in mental state (50%). It may be complicated by the hepatorenal syndrome (in
up to 30%).
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Table 24.1 Ascites: diagnostic tests.

Test Comment

Visual inspection Ascites due to cirrhosis is usually clear yellow, but may be cloudy when complicated by
spontaneous bacterial peritonitis.

Albumin Measure the albumin concentration in ascites and serum and calculate the serum-to-ascites

concentration albumin gradient (SAAG) (serum minus ascitic albumin concentration).

A SAAG of 11 g/L or greater indicates portal hypertension with 97% accuracy, while a SAAG of
<11 g/L indicates the absence of portal hypertension.
Causes of ascites according to the SAAG are given in Table 24.2.

Total and Send a sample in an EDTA tube to the haematology laboratory for total and differential white
differential cell count.
white cell count In uncomplicated cirrhosis, the total white cell count is <500/mm® and neutrophil count <250/mm?,

Spontaneous bacterial peritonitis is associated with a neutrophil count of >250/mm?3,
In peritoneal tuberculosis, the white cell count is usually 150-4000/mm?>, predominantly
lymphocytes.
Bacterial culture Send ascites for culture in patients with new-onset ascites or if you suspect infection (fever,
abdominal pain, confusion, renal failure or acidosis)
Inoculate aerobic and anaerobic blood culture bottles with 10 mL per bottle of ascites.
Cytology Send a sample for cytology if you suspect malignancy or if the SAAG is <11 g/L.
Cytology is usually positive in the presence of peritoneal metastases, but these are found in only
about two-thirds of patients with ascites related to malignancy.
Other tests Total protein
Glucose
LDH
Gram stain
Ziehl-Neelsen stain and testing for Mycobacterium tuberculosis DNA if suspected tuberculosis
Amylase if suspected pancreatitis

EDTA, ethylene diaminetetra-acetic acid; LDH, lactate dehydrogenase.

Table 24.2 Causes of ascites according to the serum-to-ascites albumin gradient (SAAG).

High SAAG (> 11 g/L.) (associated with portal hypertension)

Cirrhosis

Alcoholic hepatitis

Hepatic outflow obstruction:

¢ Budd-Chiari syndrome (thrombosis of one or more of the large hepatic veins, the inferior vena cava, or both)
e Hepatic veno-occlusive disease

Cardiac ascites:

e Severe tricuspid regurgitation

e All causes of right-sided heart failure

e Constrictive pericarditis

Low SAAG (<11 g/L) (associated with peritoneal neoplasms, infection and inflammation)
Peritoneal carcinomatosis

Peritoneal tuberculosis

Pancreatitis

Serositis

Nephrotic syndrome

Chylous ascites (lymphatic vessel rupture)

Myxedema

Meig’s syndrome
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Diagnosis

The diagnosis of SBP is based on the finding of > 250 neutrophils/mm? in ascitic fluid. If the neutrophil count s less
than this, but there are features of sepsis, treatment should be given for SBP, pending the result of culture; if the
patient is well, hold off antibiotic therapy and remeasure the cell count in 48 hours.

Management
Treat with third-generation cephalosporin, for example cefotaxime 2 g 8-hourly IV for 5 days, followed by a
quinolone PO for 5 days.

If serum creatinine is >88 micromol/L, urea is >10.7 mmol/L, or bilirubin is >68 micromol/L, give human
albumin solution 1.5g/kg IV at diagnosis and 1g/kg 48h later to reduce the incidence of hepatorenal
syndrome.

Repeat diagnostic paracentesis at 48 hours: if the neutrophil count has not reduced by 25% or the patient has
ongoing signs of sepsis, discuss changing the antibiotic regimen with your microbiologist.

Antibiotic prophylaxis
This is indicated for:
e Patients with cirrhosis who present with gastrointestinal bleeding (Chapters 73 and 74).
e Patients with cirrhosis and ascites, with ascitic fluid protein <10 g/L, who require hospital admission for another
reason.
e Patients with cirrhosis and ascites, with ascitic fluid protein <15g/L and:
e Impaired renal function (serum creatinine >106 micromol/L or urea >8.9 mmol/L)
e Low plasma sodium <130 mmol/L or
e Liver failure (Child-Pugh score >9 and serum bilirubin >51 micromol/L
¢ Patients who have had one or more episodes of SBP, in whom the recurrence rate is up to 70% at one year.
Discuss the choice of prophylaxis with a hepatologist or microbiologist.

Further reading

Hernaez R, Hamilton JP. (2016) Unexplained ascites. Clinical Liver Disease 7, 53-56. http://onlinelibrary.wiley
.com/doi/10.1002/cld.537/full.

Pericleous M, Sarnowski A, Moore A, Fijten R, Zaman M. (2016). The clinical management of abdominal
ascites, spontaneous bacterial peritonitis and hepatorenal syndrome: a review of current guidelines and
recommendations. Eur J Gastroenterol Hepatol, 28, e10-18.

Sola E, Solé C, Ginés P. (2016) Management of uninfected and infected ascites in cirrhosis. Liver Int 36
(suppl 1), 109-115.



CHAPTER 25

Acute kidney injury

MaRrLies OsTERMANN AND DAVID SPRIGINGS
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Figure 25.1 Stage-based management of acute kidney injury. Source: KDIGO Clinical Practice Guideline for Acute
Kidney Injury. Kidney Int Suppl (2011). 2012 Mar; 2(1):6. Reproduced with permission of Elsevier.

Acute kidney injury (AKI), formerly known as acute renal failure, is a syndrome characterized by an abrupt (within
hoursto days) deterioration in renal function. Itis defined by a rise inserumcreatinine or reduction in urine output,
orboth(Box25.1and 25.2). AKloccursin around 10-20% of patients admitted to hospital, and is most often due to
hypovolaemia/hypotension, sepsis and nephrotoxins (Tables 25.1 and 25.2).

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.

160



Acute kidney injury 161

Box 25.1 Acute kidney injury (AKI).

AKl is defined by:

e Arise in serum creatinine by >27 pmol/L, in 48 h or less

* A >50% rise in serum creatinine from baseline, in 7 days, or

e A urine output of <0.5 mlkg/h for >6 h.

AKI is staged by the magnitude of the rise in serum creatinine or decrease in urine output:

Stage of AKI Serum creatinine Urine output

1 Rise in serum creatinine >27 pmol/L in 48 h, orrise 1.5-1.9 times <0.5 mlukgrh for 6-12h
from baseline
Rise in serum creatinine 2.0-2.9 times from baseline <0.5ml/kg/h for >12h

3 Rise in serum creatinine three times from baseline, or increase in <0.3 ml/kgrh for >24h
serum creatinine to >354 umol/L, or initiation of renal or anuria for >12h

replacement therapy irrespective of serum creatinine

Box 25.2 Acute kidney injury — alerts.

Contact your renal unit urgently about patients with acute kidney injury, if:

e The patient has a renal transplant or pre-existing chronic kidney disease stage 4 or 5; or

» Renal function continues to deteriorate despite correction of hypovolaemia/hypotension and removal
of nephrotoxins

or

e You suspect intrinsic renal disease (e.g. glomerulonephritis)

Priorities

Stage-based management of AKI is summarized in Figure 25.1. Consider and address potentially correctable

causes or contributory factors (Tables 25.1 and 25.2):
¢ Obtain a full set of physiological observations.

R

eview the medical record, and drug, observation and fluid balance charts.

Make a focused clinical assessment (Table 25.3).
Arrange urgent investigation (Table 25.4), which must include urinalysis and urine microscopy.
Correct hypovolaemia/hypotension

Prompt and vigorous correction of hypovolaemia and hypotension will often reverse AKI. If there is clinically
obvious hypovolaemia, give IV fluid (crystalloid or blood, as appropriate to the cause of hypovolaemia). A
CVP line may be helpful (to avoid over-replacement of fluid), but the patient should be resuscitated first
before this is placed.

If the evidence for hypovolaemia is less certain, but there are no clinical signs of fluid overload, give a fluid
challenge, ideally with monitoringofthe CVP, especially if the JVPis difficult to assess. Target CVPis 5-10cm
water, measured from a mid-axillary line zero reference point (p. 662). Ultrasonography of the inferior vena
cava is an alternative method of assessing the CVP.
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Table 25.1 Causes of acute kidney injury: clinical features, typical findings on examination of the urine and confirmatory tests.

Cause of AKI

Clinical features suggesting
diagnosis

Typical urinalysis/urine
microscopy

Confirmatory tests

Hypovolaemia/
hypotension

Sepsis

Nephrotoxic drugs and
toxins

Hepatorenal syndrome

Diseases involving large
renal vessels

Renal artery thrombosis/
embolism/dissection
Renal vein thrombosis

Diseases of small vessels
and glomeruli
Glomerulonephritis/
vasculitis

HUS/TTP

Severe hypertension
with acute hypertensive
nephrosclerosis
Scleroderma renal crisis
(SRC)

Diseases of the
tubulointerstitium

Allergic interstitial
nephritis

Acute bilateral
pyelonephritis

Urinary tract obstruction

SystolicBP <100mmHg or a
decrease in baseline BP of

>40 mmHg or postural
hypotension; low JVP

Fever or reduced body
temperature (<36 °C)

Clinical focus of infection
Exposure to known nephrotoxic
drug or toxin (Table 25 .2)

Chronic or acute liver disease
with liver failure and portal
hypertension

Flank pain

Background of nephrotic
syndrome

See Chapter 99

Evidence of multi-system disease
See Appendix 102.2

TTP may be associated with
autoimmune disorders and with
drugs

Severe hypertension, with retinal
haemorrhages and exudates

Skin signs of scleroderma
Moderate to severe
hypertension, often with retinal
haemorrhages and exudates

Recent drug exposure
Fever, rash and arthralgia

Fever, flank pain, renal
tenderness

Abdominal or flank pain

Normal urinalysis/hyaline
casts

May be normal

May be normal

If there is acute tubular
injury, epithelial cell casts
and free renal tubular
epithelial cells may be
seen; eosinophiluria may
be seen in drug-induced
interstitial nephritis
Typically normal

Mild proteinuria,
haematuria
Proteinuria, haematuria

Proteinuria, haematuria

May be normal or mild
proteinuria, haematuria

Microscopic haematuria
(75% of patients) or
proteinuria

Proteinuria, if present, is
usually mild

The urine sediment is
usually normal, with few
cells or casts

Proteinuria
White cell casts
or eosinophiluria
Proteinuria
Pyuria
Bacteriuria

May be normal

Resolution of AKI on
correction of
hypovolaemia/
hypotension
Microbiological
confirmation of infection

Resolution of AKI on

withdrawal of drug or
toxin

Resolution of AKI with
improvement in liver
function

Renal artery duplex scan/
cT

Renal vein duplex scan/
€T

Renal biopsy

Renal biopsy

Renal biopsy

Renal biopsy

Renal biopsy
Urine microscopy and
culture

Ultrasonography
Non-contrast CT

AKI, acute kidney injury; CT, computed tomography; HUS/TTP, haemolytic uraemic syndrome/thrombocytopenic purpura;

JVP, jugular venous pressure.
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Table 25.2 Potentially correctable factors which may cause or contribute to acute kidney injury.

Hypovolaemia

Hypotension

Systemic sepsis

Urinary tract infection (especially of a single kidney)
Heart failure

Liver failure

Accelerated-phase hypertension

Hypercalcaemia

Urinary tract obstruction

Nephrotoxic drugs and toxins

Nephrotoxic drugs/exposures Exogenous toxins Endogenous toxins

Radiocontrast agents Amanita phalloides Free haemoglobin (intravascular haemolysis)
Aminoglycosides Ethylene glycol Free myoglobin (rhabdomyolysis (Appendix 25.1))
Amphotericin Paracetamol poisoning Free light chains (myeloma)

NSAIDs Salicylate poisoning

B-lactam antibiotics Sulphonamides

Aciclovir

Methotrexate

Cisplatin

Ciclosporin

Tacrolimus

ACE-inhibitors
Angiotensin-receptor blockers

ACE-inhibitor, angiotensin-converting-enzyme inhibitor.

o |f the systolic BP remains <90 mmHg despite correction or exclusion of hypovolaemia, search for and treat
other causes of hypotension, of which sepsis is the most likely (Chapter 35). If the BP remains low, inotropic-

vasopressor therapy will be needed (p. 13 Table 2.7).
2 Search for and treat sepsis

e Suspect sepsis if AKl is associated with fever or reduced body temperature (<36°C), or there is an obvious
focus of infection (e.g. signs of pneumonia or recentinstrumentation of urinary or biliary tract). Bear in mind

thatmany patientswith neutropenic sepsis (Chapter 101) have no detectable clinical focus. Obtain a surgical

opinion if you suspect an abdominal or pelvic source.

¢ The diagnosis and management of sepsis is described in Chapter 35. Start antibiotic therapy as soon as

blood has been taken for culture and within one hour. Choice of antibiotic therapy should take account of

the source of sepsis, if known, whether the infection is community or hospital acquired, results of previous

isolates from the patient and the local pattern of antibiotic resistance.

3 Exclude urinary tract obstruction

¢ Ultrasonography should be performed within 24 h if obstruction is suspected or there is no identified cause
of AKI. It should be performed as soon as possible in case of suspected pyonephrosis or obstruction of a
solitary kidney. Non-contrast CT is an alternative to ultrasonography.

¢ AKI beginning in hospital is rarely due to urinary tract obstruction, once bladder outflow obstruction has
been excluded by catheterization. The hallmark of obstruction is dilatation of the urinary tract above the

obstruction, although this is not an invariable feature.
4 Treat immediate complications of AKI
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Severe hyperkalaemia

e |f there are ECG changes of hyperkalaemia, give 10 mL of 10% calcium gluconate 10% IV.

e |f serum bicarbonate is <22 mmol/L and there is no fluid overload, give 500 mL of 1.26% sodium bicarbonate
IV over 1-2 h.

If plasma potassium is >6.5 mmol/L or there are ECG changes, give insulin 10 units in 50 mL of 50% glucose

over 15 min; salbutamol 10 mg by nebulizer may also help (these measures will reduce plasma potassium for
<4h).

e Stop potassium supplements or any drugs (e.g. ACE-inhibitors, potassium-retaining diuretics) which may be
contributing to hyperkalaemia.

If renal function is not improving despite vigorous management of correctable factors, renal replacement
therapy will be needed; discuss this with your renal unit or ICU early before any life-threatening complications
of AKI occur.

Pulmonary oedema

e Sit the patient up and give oxygen 60-100%, aiming for an oxygen saturation >94%.

e Give furosemide 80mg IV.

e If systolic BP is >110 mmHg, start a nitrate infusion.

e Look for underlying heart disease; investigation should include an ECG and echocardiogram.
e Further management of pulmonary oedema is described in Chapter 47.

Further management

Monitoring and supportive care in AKl| is summarized in Table 25.5. Three common scenarios are
encountered:

Corrected hypovolaemia/hypotension, with improving renal function

e Management is that of the underlying disorder, taking care to avoid hypovolaemia and nephrotoxic drugs
(Table 25.2).

e Make sure all drug dosages are adjusted appropriately: consult the section on Prescribing in renal impairment
in the British National Formulary.

Persisting/worsening AKI despite correction of hypovolaemia/

hypotension and removal of nephrotoxins

® These patients should be discussed with your renal unit and/or intensive care unit. They need a definitive
diagnosis, and may require renal replacement therapy. Indications for renal replacement therapy are
summarized in Table 25.6.

e After haemodynamic resuscitation and removal of nephrotoxins, no specific therapy has been shown to be
protective in AKI. Low-dose dopamine is not effective. Loop diuretics should only be used if there is fluid-
overload.

Suspected urinary tract obstruction
e Ask advice from a urologist. A bladder catheter should be inserted if there is bladder outflow obstruction.
Percutaneous nephrostomy drainage may be indicated if there is ureteric obstruction.
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Table 25.3 Focused assessment in acute kidney injury.

Element

Comment

Has there been anuria,
oliguria or polyuria?

Has the blood pressure
been normal, high or low
and, if low, for how long?
Is hypovolaemia likely?

Are there signs of fluid
overload?

Is systemic sepsis or
urosepsis possible?

Is there a past history of
renal or urinary tract
disease?

Is there heart disease?

Is there known arterial
disease?
Is there liver disease?

Is there diabetes or other
multisystem disorder
which can involve the
kidneys?

Has the patient been
exposed to any
nephrotoxic drugs or
toxins?

Is there purpura?

Is there jaundice?

Anuria is seen in severe hypotension or complete urinary tract obstruction. It is more
rarely due to bilateral renal artery occlusion (e.g. with aortic dissection), renal cortical
necrosis or necrotizing glomerular disease.

Assume that anuria is due to bilateral urinary obstruction until proven otherwise.
Hypertension and AKI: accelerated-phase hypertension, aortic dissection, pre-eclampsia,
scleroderma renal crisis.

Has there been haemorrhage, vomiting, diarrhoea, recent surgery or the use of diuretics?
Are there signs of fluid depletion (tachycardia, low JVP with flat neck veins, hypotension
or postural hypotension)?

Signs include high JVP, triple cardiac rhythm, hypertension, lung crackles, pleural
effusions, ascites and peripheral oedema.

Are there predisposing factors?

What are the results of recent blood, urine and other cultures?

Are there previous biochemistry results to establish when renal function was last

normal? Over how long has renal function been deteriorating?

Patients with a renal transplant or pre-existing chronic kidney disease stage 4 or 5

should be discussed urgently with your renal unit.

Acute heart failure (including decompensated chronic heart failure, Chapter 48) results
in renal hypoperfusion or renal congestion, both of which may cause acute kidney injury.
Patients with heart disease who have radiological procedures with administration of
contrast are at risk of contrast nephropathy.

Commonly used medications for heart disease (e.g. diuretics, ACE-inhibitors), may
impair renal function, particularly in combination with other factors (e.g. concomitant
administration of NSAIDs, sepsis).

AKI may worsen heart function by mechanisms including hypertension, electrolyte
derangements, acidosis, sodium and water retention, and the generation of cytokines.
Peripheral arterial disease (commonly associated with atherosclerotic renal artery stenosis).
Cardiac catheterization via femoral artery, with resulting cholesterolembolization.
Hepatorenal syndrome, AKI from sepsis, paracentesis-induced hypovolaemia, diuretic-
induced hypovolaemia, lactulose-induced hypovolaemia, cardiomyopathy, or any
combination of these factors.

Treatment of the trigger of deterioration and avoidance of hypovolaemia (preferably by
albumin administration) can help to decrease the incidence of acute kidney injury.
Terlipressin can improve glomerular filtration rate.

Don't forget infective endocarditis and myeloma as causes of renal failure.

Nephrotoxic drugs and toxins are summarized in Table 25.2. Consider occupational
exposure to toxins.

AKI with purpura may be due to sepsis complicated by disseminated intravascular
coagulation; meningococcal sepsis; thrombotic thrombocytopenic purpura; haemolytic-
uraemic syndrome; Henoch-Schoenlein purpura and other vasculitides.

AKI with jaundice may be due to hepatorenal syndrome; paracetamol poisoning; severe
heart failure; severe sepsis; leptospirosis; incompatible blood transfusion; haemolytic-
uraemic syndrome.

ACE-inhibitor, angiotensin-converting-enzyme inhibitor; AKI, acute kidney injury; NSAIDs, non-steroidal anti-inflammatory

drugs.
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Table 25.4 Investigation in acute kidney injury.

Needed urgently in all patients

Serum creatinine, urea, sodium, potassium, calcium and bicarbonate

Blood glucose

Arterial blood gases and lactate if venous bicarbonate low or there is evidence of severe hypoperfusion or sepsis

Full blood count

Coagulation screen, blood film, reticulocyte count and LDH if the patient has purpura or jaundice, or low platelet count
Blood culture if sepsis possible or cannot be excluded

Urine stick test for glucose, blood and protein

Urine protein to creatinine ratio if proteinuria detected by stick test

Urine microscopy and culture

ECG

Chest X-ray

Ultrasound of the kidneys and urinary tract if the cause of AKI is not known or obstruction of the urinary tract suspected

For later analysis

Full biochemical profile, including urate

Creatine kinase if suspected rhabdomyolysis (urine stick test positive for blood, but no red blood cells on microscopy; see
Appendix 25.1)

Erythrocyte sedimentation rate and C-reactive protein

Serum and urine protein electrophoresis

Serum complement and other immunological tests (antinuclear antibodies, antineutrophil cytoplasmic antibodies,
antiglomerular basement membrane antibodies) if suspected acute glomerulonephritis/vasculitis

Ultrasound of kidneys and urinary tract if not already done

Echocardiography if clinical cardiac abnormality, major ECG abnormality, or suspected endocarditis

Serology for HIV and hepatitis B and C if clinically indicated or dialysis is needed

Table 25.5 Criteria for initiation of renal replacement therapy in acute kidney injury.

Anuria (no or negligible urine output for >6 h)

Severe oliguria (urine output <200 mL over 12 h) and fluid overload

Hyperkalaemia (potassium concentration >6.5 mmol/L) and not responding to medical treatment

Severe metabolic acidosis (pH <7.2 despite normal or low partial pressure of carbon dioxide in arterial blood) not
responding to supportive treatment

Volume-overload (especially pulmonary oedema unresponsive to diuretics)

Severe uraemia (serum urea concentration >30 mmol/L) or specific complications of uraemia (e.g. encephalopathy,
pericarditis, neuropathy)

AKI due to dialyzable toxins/drugs
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Table 25.6 Monitoring and supportive care in acute kidney injury.

Monitoring

Control hypertension/hypotension.

Correct electrolyte abnormalities.

Control acidemia.

Avoid fluid overload.

Monitor patients closely for cardiac complications.

Fluid balance

Keep the patient euvolaemic: avoid intravascular hypo- and hypervolaemia.

If euvolaemic: restrict the daily fluid intake to 500 mL plus the previous day’s measured losses (urine, nasogastric
drainage, etc.), allowing more if the patient is febrile (500 mL for each °C of fever).

The patient’s fluid status should be assessed twice daily (by weighing and fluid balance chart) and the next 12 hours'
fluids adjusted appropriately.

Diet

Aim for an energy intake 20-30kcal/kg/d.

Restrict sodium and potassium content to <50 mmol/day.

Restrict dietary phosphate to <800 mg/day.

Protein intake should not be restricted.

Consider enteral or parenteral nutrition if renal failure is prolonged or the patient is hypercatabolic.

Potassium

Stop potassium supplements and potassium-retaining drugs.

Restrict dietary potassium intake to <50 mmol/day.

If plasma potassium rises above 6 mmol/L despite dietary restriction, start calcium resonium, which may be given orally
(15 g 8-hourly PO) or by retention enema (30 g) (high risk of constipation, therefore add laxatives).

Infection

Patients with AKI are vulnerable to infection, especially pneumonia and urinary tract infection.

Urinary catheters and vascular lines should be removed wherever possible.

If the patient develops fever or unexplained hypotension, search for a focus of infection, send blood and urine for culture
and start antibiotic therapy to cover both Gram-positive and negative organisms (e.g. third-generation cephalosporin).

Gastrointestinal bleeding
Gastrointestinal bleeding occurs in 10-30% of patients with AKI.
Start prophylactic therapy with a proton pump inhibitor or H2-receptor antagonist.

Drugs and contrast media
Make sure all drug dosages are adjusted appropriately: consult the section on Prescribing in renal impairment in the
British National Formulary.
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Appendix 25.1 Rhabdomyolysis

Element Comment
Definition Syndrome resulting from skeletal muscle injury with release of myocyte contents into plasma
Causes

Traumatic causes

Non-traumatic causes
Infection

Electrolyte abnormalities

Immune-mediated
Drugs

Metabolic disorders

Others

Investigation and management

Biochemical markers

Complications

Management of severe
rhabdomyolysis

Trauma
Crush injury
Electrical injury (Chapter 109)

Bacterial pyomyositis

Legionella infection

Viral infections

Falciparum malaria

Hypokalaemia (Chapter 86)

Hypocalcaemia (Chapter 87)
Hypophosphataemia (Chapter 89)
Hyponatraemia (Chapter 85)

Dermatomyositis

Pyomyositis

Medications: antipsychotics, statins, SSRI, lithium, colchicines, antihistamines
Non-prescription drugs: heroin, cocaine, methadone
Myophosphorylase deficiency

Phosphofructase deficiency

Carnitine palmitoyltransferase deficiency

Status epilepticus (Chapter 16)

Coma of any cause with muscle compression
Hypothermia (Chapter 107)

Diabetic ketoacidosis (Chapter 83)

Hyperosmolar hyperglycaemic state (Chapter 84)
Neuroleptic malignant syndrome (Appendix 69.2)
Malignant hyperthermia

Drowning (Chapter 108)

Prolonged strenuous exercise

Raised plasma creatine kinase: levels >50,000 units/L are associated with an incidence
of acute kidney injury of >50%

Myoglobinuria: myoglobin gives positive result on stick test of urine for blood
Hypovolemia due to extravasation of fluid into muscle

Acute kidney injury from hypovolemia and renal tubular obstruction, tubular damage
and renal vascoconstriction

Metabolic effects of muscle injury: hyperkalaemia, hypocalcaemia,
hyperphosphataemia, hyperuricaemia

Diagnose and treat underlying cause

Vigorous fluid resuscitation with crystalloid

Transfer the patient to high-dependency unit

Put in a bladder catheter to monitor urine output and, in patients over 60 or with
cardiac disease, a central venous catheter so that central venous pressure can be
monitored to guide fluid replacement and avoid fluid overload

Manage acute kidney injury along standard lines
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CHAPTER 26

Acute rash

NemesHA Desal AND RuTH LAME

‘Rash’ is a non-specific term for any abnormal skin finding:

e Acute rash develops over <4 weeks and is described by morphology and distribution (Box 26.1 and Figure
26.1). Acute rashes account for 3% of emergency department presentations. Causes are given in Table 26.1.

e Sub-acute rash develops over 4-6 weeks, Chronic rash is present for >6 weeks. Sometimes patients report
itchiness. It is important to clarify if a rash preceded the itch or whether the eruption seen results from
scratching a generalized itch with another cause.

Priorities

1 Assessment is summarised in Table 26.2 and urgent investigation in Table 26.3.

e Acute erythroderma, a dermatological emergency, is defined as >90% inflammation of the skin surface.
Assess the cardiovascular system. See Chapter 96 for management.

e Examination of the skin includes mucosal membranes (oral/genital), the nails and scalp and must be
performedin good lighting. Startwith the hands; then the extensor surfaces of the elbows, moving on to the
scalp, face, mucosal surfaces (eyes/mouth) followed by general and closer inspection of the trunk, limbs,
other joints and genital skin if relevant. Assessment of morphology and distribution will inform the
differential diagnosis (Figures 26.1 and 26.2).

e Additional examination depending on clinical suspicion includes examination for lymphadenopathy (seen in
infection, inflammatory and malignant causes of rash), and other systems as appropriate, for example toxic
erythema with pneumonia, splenomegaly with EBV infection.

2 Address haemodynamic compromise: fluid and electrolyte imbalance (see Chapters 1 and 2)

3 Pain control: erythematous, eroded skin is painful, and patients may require opioid analgesia.

4 Assess for (bacterial and viral swabs) and treat suspected infection (primary or superadded), according
to local antibiotic policies.

5 Stop any implicated drugs.

6 Seek dermatology advice if the diagnosis or management are uncertain. Involvement of mucosal surfaces
may require review by ENT/Ophthalmology to advise on supportive care (HSV/VZV/S)S).

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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Assessment of rash morphology (see Box 26.1)
. : @
Pustules Bullae/ Scale and Purpura Hives Erythroderma
erosions erythema
4 \ & l _4 l & l
: 7 @ T2
Pustular (Bullous impetigo, Eczema, psoriasis, (Vasculitis, Urticaria, (Psoriasis, eczema,
psoriasis, HSVNV2ZV, bullous crusted scabies, meningococcal toxic Al el pn
AGE?, tinea/ pemphigoid, toxic erythema septicaemia erythema drug reactions
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Distribution of rash
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contact/irritant blistering

dermatitis

Figure 26.1 Assessment of an acute rash by morphology and distribution.

Box 26.1 Definition of skin abnormalities.

disorders

Skin abnormality

Definition

Macule
Patch
Papule
Plaque
Nodule
Vesicle
Bulla
Pustule
Wheal
Purpura

Flat skin lesion <10 mm diameter

Flat skin lesion >10 mm diameter

A raised/palpable lesion <10 mm diameter
A raised/palpable lesion >20 mm diameter
A larger, firm papule >10 mm diameter

A papule containing clear serous fluid <5 mm diameter
A larger vesicle >5 mm diameter
A papule containing purulent fluid

An oedematous, erythematous elevation in the skin, often round in shape
Non-blanching red-purple discolouration of the skin. May be palpable or non-palpable.




Acute rash

Table 26.1 Common eruptions seen acutely in the emergency department and in inpatients.

Aetiology Localized Widespread
Infectious:
e Any Cutaneous vasculitis ~ Toxic erythema
e Viral Varicella zoster (VZV)  Eczema herpeticum (HSV)
Eczema herpeticum \74%)
Epstein Barr viral infection (+/- penicillin)
Measles
HIV seroconversion
Erythema multiforme
« Bacterial Impetigo Meningococcemia
Erysipelas Staphylococcal scalded skin
Cellulitis Staphylococcal/Streptococcal toxic shock syndrome
Necrotizing fasciitis
¢ Rickettsial Spotted fevers/typhus group

¢ Treponemal
e Other

Cutaneous adverse drug
reactions

Inflammatory and
autoimmune

Allergic

Malignancy

Tinea infection

Cutaneous
vasculitis
Toxic erythema

Pompholyx
Pyoderma
gangrenosum

Secondary syphilis
Crusted scabies

Stevens Johnson syndrome (SJS)

Toxic epidermal necrolysis (TEN)

Drug reaction with eosinophilia and systemic symptoms
(DRESS)

Acute generalized exanthematous pustulosis (AGEP)
Phototoxic drug eruption

Infected exacerbation of atopic eczema
Psoriasis (including pustular variants)
Pityriasis rubra pilaris

Bullous pemphigoid

Cutaneous lupus

Contact dermatitis

Urticaria +/— angioedema (see Chapter 27, Urticaria and

angioedema)

Cutaneous T cell lymphoma and Sezary syndrome

Criteria for escalation of care

epidermal necrolysis. Close monitoring is required. See Chapter 96 for further guidance.

Cutaneous adverse drug reactions lie on a spectrum and may progress over days from mild erythema to toxic

Patients with eczema herpeticum are at risk of aseptic/viral meningitis: assess frequently. If inflammation is

widespread and/or infection affects periorbital skin then the patient is likely to require IV aciclovir and

ophthalmology input.

dependency unit.

Any erythrodermic patient is at risk of haemodynamic decompensation and should be monitored in a high
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Table 26.2 Focused assessment of the patient with acute rash.

Key points to cover in history

Differential diagnosis

History of Itch
present.lng Pain
complaint

Mucosal involvement? For example
gritty eyes, mouth/genital ulceration?

Site of onset:
Flexural,
Extensor
Dematomal

Associated systemic symptoms:
Unwell in addition to rash? And/or
pyrexia?

Joint symptoms

History of inflammatory skin
condition

Past medical
history

Atopy (asthma/hayfever)

Family history Inflammatory skin conditions

Medications New medicines in the last 3-6
months: in particular antibiotics/
antiepileptics

Dosage increase in existing drugs

Social history Foreign travel
Occupational history

Social circumstances

Atopiceczema, scabies, contact dermatitis, urticaria

Cutaneous adverse drug reaction, TEN, VZV, eczema
herpeticum, unstable psoriasis

SJS/TEN spectrum, HSV/VZV, Autoimmune bullous
disorders

Atopic eczema, flexural psoriasis
Psoriasis
vZv

Infection/inflammatory/cutaneous Adverse drug reaction

Inflammatory/autoimmune skin conditions, for example
psoriasis, Behget's disease, adult onset Still's disease

Inflammatory conditions: atopic eczema, psoriasis

Atopic eczema

Atopic eczema, psoriasis

Cutaneous adverse drug reactions

Tropical infections, phototoxic/sensitive eruptions
Contact/irritant dermatitis

Nursing home/institution: scabies

At risk individuals: HIV seroconversion, secondary syphilis

Table 26.3 Urgent investigation in acute rash.

Swabs (bacterial and viral (VZV/HSV)) from eroded, crusted areas, blisters and pustules (use a sterile needle to burst

vesicle/pustule)
Skin scrapings if fungal infection suspected
Blood culture if febrile

Full blood count (neutrophilia: infection/inflammation, eosinophilia: DRESS, allergic/atopic disease)

C-reactive protein
Blood glucose
Sodium, potassium, urea and creatinine

Liver function tests (deranged in cutaneous adverse drug reactions, erythroderma from any cause)

Urinalysis if vasculitic eruption suspected
Consider skin biopsy: consult Dermatology
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Supportive care as for any critically il patient and
escalation as appropriate.

Assess and treat for infection: culture blood, swabs
for bacterial and viral culture as appropriate
Consider: Diagnoses to consider: TEN and other cutaneous
- Distribution of rash Unstable/ adverse drug reactions, staphylococcal scalded
- Rash morphology erythroderma skin, erythrodermic psoriasis/eczema,

- Mucosal involvement cutaneous T cell lymphoma

-Swabs: (viral

el itz Cutaneous adverse drug reaction

-Serology: as Diagnoses to consider:

appropriate b = 4
-Mucosal Involvement? SJS/TEN Cutaneous
spectrum vasculitis:

- o -Pustules? AGEP Check BP,
Diagnoses to consider: o -Deranged LFTs/eosinophilia/pyrexia? _urinalysis.
Staphylococcal scalded skin, oGS inflammatory
toxic erythema, measles, JEeatuEny markers.
crusted scabies, VZV/herpes 2 Stop drgg Skin biopsy
zoster, Epstein Barr viral A Supp.oru.ve managemenF, reqular
infection (+/- penicillin), HIV monitoring for progression and/or Treatment:
seroconversion, secondary TEN : Stop drug
syphilis, rashes associated Discuss with dermatology Discuss with
with foreign travel: spotted dermatology
feversityphus group, N J
cutaneous vasculitis 3,

~
Consider alternative diagnoses:
Contact allergic dermatitis
Autoimmune conditions: cutaneous lupus, bullous
pemphigoid, adult onset Stills disease
Yes

-

Take appropriate swab. s 2\
Diagn: nsider: Atopic eczema: Treat with topical steroid if appropriate,
Eczema herpeticum, infective exacerbation of consider oral glucocorticoid if indicated.
atopic eczema

Psoriasis: Treat with topical steroid/vitamin D
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Figure 26.2 Approach to diagnosis and initial management of the patient with acute rash. TEN, toxic epidermal
necrolysis; VZV, varicella-zoster virus; HIV, human immunodeficiency virus; SJS, Stevens-Jjohnson syndrome; AGEP,
acute generalized exanthematous pustulosis; DRESS, drug reaction with eosinophilia and systemic symptoms; UV,
ultraviolet.
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Further management

Specific treatment is guided by the diagnosis. Often when arash is seen in the early stages it can be difficult to
diagnose with certainty. If the patient is systemically well, one approach is ‘watch and wait'. In this situation,
however, it is prudent to attempt to exclude exogenous causes (infection/drug) first and then treat
symptomatically.

General principles of management include:
e Use of emollients to restore skin barrier function.
Avoidance of soap/fragranced products that can further impair the skin barrier; use of soap substitutes.
Avoid topical steroids and occlusion in patients with infected (bacterial/viral) skin.
e Consider early NG feeding to maintain protein losses, if patient has mucosal erosions preventing normal oral

intake.

Consider catheter insertion if patient compromised or has involvement of mucosal surfaces making passing
urine painful.

Photo-protection: for conditions exacerbated by ultraviolet light.

Reassurance and psychological support.

Further reading

Baibergenova A, Shear NH. (2011) Skin conditions that bring patients to emergency departments. Arch
Dermatol 147, 118-120.



CHAPTER 27

Urticaria and angioedema

ALexanDRA CROOM

Urticaria (nettle rash, hives) arises from mast cell degranulation in the skin. Angioedema (tissue swelling) can

accompany urticaria and is due to mast cell degranulation in deeper tissues. The clinical features of urticaria and

angioedema are described in Box 27.1 and management in Box 27.2.

e Angioedema can cause life-threatening upper airway obstruction (Chapter 59) and airway management
should be a priority (Chapter 112).

e Urticarial vasculitis may resemble urticaria in appearance but has distinct clinical features.

¢ |solated angioedema can also occur without urticaria and independent of mast cell degranulation (refer to
page 180).

Box 27.1 Clinical features of urticaria, angioedema and urticarial vasculitis.

Urticaria Weals
o [tchy, raised, central pallor with surrounding erythema
e Variable size - pin prick to dinner plate
¢ Single or multiple
e Local or generalized
e Individually may last few minutes to around 24 h
e Rash may move around the body (flitting)
e On resolution skin returns to normal (unless damaged by excoriation)

Angioedema Swelling
e Discrete swelling(s) — overlying skin may be normal in appearance or
erythematous
e May occur anywhere but favours distensible skin (eyelids, lips and genitalia); may involve
mucosal surfaces (including oropharynx and gut)
e Painful (due to tissue distension) rather than itchy
e Resolution may take several days

Urticarial Weals
vasculitis e Tender rather than itchy
o Individual weals may persist for days
e Leaves bruising or discolouration on resolution
e May be confined to skin or be part of a systemic process

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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Figure 27.1 Assessment of urticaria.

Urticaria

For diagnostic purposes it is helpful to divide urticaria into two groups:
e Acute: symptoms of less than six weeks' duration
e Chronic: symptoms more or less daily for six weeks or more

The underlying causes of each group are different (Table 27.1). No cause is identified (idiopathic) in 50%

of acute urticaria and 98% of chronic urticaria; chronic urticaria is rarely IgE mediated (but often perceived as

being so).

Priorities

1 Search for the cause

Urticaria is a symptom rather than a diagnosis. Although most urticaria is idiopathic, an underlying

cause may become apparent on clinical assessment (Table 27.2, Figure 27.1). Some patterns of
symptoms are typical, for example the urticaria in an IgE mediated reaction is of rapid onset after
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Box 27.2 Alert.

Angioedema can cause life-threatening upper airway obstruction (Chapter 59); early recognition and airway
management should be a priority (Chapter 112).

If airway obstruction present or imminent alert anaesthetist; consider intervention early as advanced laryngeal
oedema will distort anatomy and make intubation difficult.

If features of anaphylaxis are present (Chapter 38)

Give adrenaline 500 p gm IM into anterolateral thigh using a 23G needle (blue - length 25 mm); in morbidly
obese use 21 G needle (green - length 38 mm) or administer to calf. Repeat every five minutes as needed.
Give hydrocortisone 200 mg IV and chlorphenamine 10 mg IV.

If features of anaphylaxis are absent

If mast cell mediated

Give hydrocortisone 200 mg IV and chlorphenamine 10 mg IV
Consider nebulized adrenaline (5 mL of 1:1000 solution)
Continue to observe for progression or biphasic reactions

If related to angiotensin-converting-enzyme inhibitor (ACEi)
Consider treatment with icatibant 30 mg SC

If hereditary angioedema (HAE) or acquired angioedema (AAE) known or likely

C1 inhibitor concentrate 20 units/kg (round up to nearest 500 units) IV slow infusion (1 ml/min)
Icatibant 30 mg SC (maximum 3 doses in 24 hours)

Discuss with on-call immunologist; consider repeat dose if no improvement within 30-60 min

exposure (within minutes) and peaks within two hours. Urticaria that evolves over hours or days is not
allergic.

The investigations required for urticaria depend on its type and the suspected underlying cause.

In acute urticaria investigations are normally unnecessary other than for the identification of
allergens in suspected IgE-mediated reactions (e.g. skin prick testing and/or splgk assays (RASTS)).

Table 27.1 Causes of urticaria.

Acute urticaria

IgE mediated For example food allergy, drugs, latex

Drugs For example betalactam antibiotics, NSAIDs

Infection

Idiopathic

Chronic urticaria

Inducible (physical) For example cold, exercise, solar, pressure, delayed vibration, aquagenic

urticaria

Chronic infection For example H. pylori, cholecystitis, parasitic infestation, hepatitis B and C, dental caries and
gingivitis

Autoimmune Antibody directed at FceR1a or IgE on mast cells
Thyroid autoimmunity (patient usually euthyroid)

Stress

Miscellaneous Urticaria pigmentosa

CAPS (cryopyrin-associated autoinflammatory syndrome)
Dietary pseudoallergens
Spontaneous (idiopathic)
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Table 27.2 Focused assessment in urticaria.

Duration and frequency of symptoms
Provoking factors

Relationship to food

Use of medications — prescribed, over the counter and naturopathic - regular and intermittent
Recent infective illness and/or vaccinations

Use of recreational drugs in particular cannabis
Comorbidities

Foreign travel

Occupation

Relationship to menses

Stress

These are usually deferred until after the acute event and done in specialist clinics. In chronic
spontaneous urticaria, testing should be determined by the history and clinical findings, but as a minimum
anFBC and ESR/CRP should be performed (as a screen for underlying inflammation as a driverforthe urticaria).
Laboratory testing is not normally required for physical urticaria, with the exception of cold urticaria, which
may be associated with the presence of cryoglobulins or cold agglutinins.
If a trigger is identified or suspected remove it and avoid it in the future. Where there is an underlying
condition ‘driving’ the urticaria, treatment of that will be required before there is clinical improvement.

2 Give treatment

Antihistamines
These are the mainstay of treatment. Where rapid symptom control is required, for example anaphylaxis, use
chlorphenamine 10 mg IV. Otherwise chlorphenamine (and other first-generation antihistamines) should, where
possible, be avoided as it can cause sedation, and confusion and falls in the elderly. Second-generation
antihistamines, for example cetirizine, loratidine and fexofenadine are mostly well tolerated. The onset of
action of oral antihistamines is around 20-25 min.

Higher than licensed doses (e.g. cetirizine 10 mg 6-12-hourly) are recommended for chronic urticaria not
responding to conventional doses.

Chlorphenamine is the antihistamine of first choice for pregnant women; loratidine is second choice and
should be used if excessive sedation is a problem.

Corticosteroids
Corticosteroids may be used, particularly if angioedema dominates the clinical picture or urticaria does not
immediately come under control with antihistamines. Short courses should be used (prednisolone 30—40 mg daily
for 5-7 days). Avoid protracted courses (>2 weeks) as tachyphylaxis will result in diminishing efficacy and
increasing adverse side effects. Specialist referral is required if steroid requirements persist.

There is no role for topical corticosteroids in urticaria.

Isolated angioedema

Angioedema that occurs without coexistent urticaria (either simultaneously or in the very recent past) is usually
not due to mast cell degranulation and consequently responds poorly to antihistamines and corticosteroids.
Causes are given in Table 27.3; most cases are idiopathic. Key features from the history are summarized in
Table 27.4.

If urticaria is absent, the C1-inhibitor level and functional assay and complement levels should be checked.
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Table 27.3 Causes of isolated angioedema.

Cause Comment

Hereditary angioedema - type |, Il and Ill 20% arise from spontaneous mutation

Acquired angioedema Associated with lymphoproliferative and autoimmune conditions
Drugs Angiotensin-converting-enzyme inhibitors

Non-steroidal anti-inflammatory drugs
Oral contraceptives
Idiopathic

Table 27.4 Focused assessment in angioedema.

Presence/absence of urticaria (this episode or recently)

Speed of onset and duration

Sites affected by swelling

Symptoms (voice change, stridor with laryngeal swelling; vomiting and abdominal pain with gut involvement)
Precipating factors (drugs, trauma, menses, infection, stress)

Number of previous episodes

Age of onset

Family history

Response to treatment

General health and comorbidities

Hereditary angioedema (HAE)
This is due to low or dysfunctional C1-inhibitor. Clinical features suggestive of this group of conditions include:
¢ Repeated episodes of angioedema developing from childhood/adolescence
e Triggered by trauma, stress, OCP, menses and infection
¢ Non-painful, non-itchy swelling developing over a few hours and lasting 3-5 days
e Life-threatening laryngeal obstruction (30% mortality rate)
e Abdominal symptoms — vomiting, abdominal pain, hypotension, ascites; may be confused with acute
abdomen

Acute episodes should be treated with plasma derived or recombinant human C1- inhibitor concentrate
or icatibant (a bradykinin B2 receptor antagonist); supportive management of the airway may be necessary.
FFP should only be used if none of these are available and patients should be counselled about risk of
transmission of blood-borne disease. Androgens and antifibrinolytics are used long term for prophylaxis but
have no role acutely.

Acquired angioedema (AAE)
This occurs in the context of autoimmune or lymphoproliferative disease. C1 inhibitor production is normal but
functional activity is lost either due to increased catabolism of C1 inhibitor (type 1) or due to an autoantibody
directed at C1 inhibitor (type 2). In contrast to HAE there is no family history and the onset is from middle age.
AAE may improve as the underlying condition is treated. Acute episodes with life-threatening airway obstruction
are rare but should be treated as per HAE.
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Angiotensin-converting-enzyme inhibitor (ACEi) - associated
angioedema

ACEi drugs may be a primary cause of angioedema or make coexisting angioedema worse. In the primary type,
swelling is characteristically confined to the head; those of West African descent, women and smokers are at
increased risk. The onset of swelling can be from months to years after initiation of treatment and can persist for
several months after discontinuation of therapy. A switch to an angiotensin receptor blocking agent is normally
well tolerated. Treatment is usually supportive but icatibant can be used if life-threatening airway obstruction
occurs.

Further reading
Powell RJ, Leech SC, Till S, Huber PAJ, Nasser SM, Clark AT. (2015) BSACI guideline for the management of

chronic urticaria and angioedema. Clinical & Experimental Allergy 45, 547-565. http://onlinelibrary.wiley
.com/doi/10.1111/cea.12494/1ull.



CHAPTER 28

Acute arthritis

KEHINDE SUNMBOYE

Arthralgia refers to joint pain without swelling, while arthritis signifies joint pain with swelling. In acute mono-

arthritis, exclusion of septic arthritis is the immediate priority. Acute oligo- or polyarthritis has a broad differential
diagnosis(Table 28.1), and if ithas persisted >6 weeks, is unlikely to resolve spontaneously and needs urgent referral
to a rheumatologist. Assessment of the patient with acute arthritis is summarized in Figure 28.1.

Table 28.1 Causes of acute arthritis.

Cause Monoarthritis Usually oligoarthritis Usually polyarthritis
(2-4 joints) (5 or more joints)
Common Gout Ankylosing spondylitis Rheumatoid arthritis
Pseudogout Systemic lupus erythematosus
Septic arthritis Inflammatory bowel disease
Trauma® Viral diseases (e.g. rubella, hepatitis B

Haemarthrosis secondary to
warfarin anticoagulation

Flare of osteoarthritis

(overuse or minor trauma)

Uncommon  Osteonecrosis
or rare
Pigmented villonodular

synovitis

Tuberculosis
Haemophilia
Palindromic
rheumatism

Reactive arthritis following
gut or genitourinary infection
Psoriatic arthritis

Endocarditis (acute synovitis
or tenosynovitis)

Sarcoidosis

Whipple disease

and C, infectious mononucleosis)

Post-streptococcal infection

Leukaemia

Vasculitis

Syphilis

Adult Still's disease
Familial
Mediterranean fever

*Causing internal derangement, haemarthrosis or fracture, or acute synovitis from penetrating injury.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by

David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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, Acute arthritis (Table 28.1)

Key observations (Table 1.1)
Focused assessment (Table 28.2)
Urgent investigation (Table 28.3)

{ More than one joint

i" [ Urgent rheumatology opinion

Yes

Treat cause |
(Table 28.1)

g
Joint aspiration
(Chapter 124)
¥ W : .
B e
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Treat with non-steroidal
anti-inflammatory drug
Rheumatology opinion
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| directed by diagnosis
(Table 28.5)

Start IV antibiotic
therapy (Table 28.4)
Urgent orthopaedic/
rheumatology opinion

Figure 28.1 Assessment of the patient with acute arthritis.
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Table 28.2 Focused assessment of acute arthritis.

History

e Duration and time course of arthritis and other symptoms (e.g. fever, rash, diarrhoea, urethritis, uveitis).

e Known arthritis or prosthetic joint?

e Previous similar attacks of arthritis?

History of trauma?

Possible septic arthritis? Septic arthritis usually follows a bacteraemia (e.g. from IV drug use) in a patient at risk because
of rheumatoid arthritis, the presence of a prosthetic joint or immunocompromise.

Risk of gonococcal arthritis?
Other illness?
Current medication

Examination

¢ Key observations plus systematic examination.

e Pattern of joint involvement: monoarthritis, oligoarthritis (two to four joints) or polyarthritis (five joints or more) (see
Table 28.1).

e Arthritis or periarticular inflammation (bursitis, tendinitis or cellulitis)? Painful limitation of movement of the joint
suggests arthritis.

e Extra-articular signs (e.g. fever, rash, mouth ulcers, anterior uveitis, urethritis).

Table 28.3 Urgent investigation in acute arthritis.

Joint aspiration (Chapter 124)

X-ray joint for baseline and to exclude osteomyelitis
Blood glucose

Creatinine and electrolytes

Liver function tests

Full blood count

Erythrocyte sedimentation rate and C-reactive protein
Viral serology if indicated

Blood culture (x2)

Urine stick test, microscopy and culture

Swab of urethra, cervix and anorectum if gonococcal infection is possible

Table 28.4 Initial antibiotic therapy for suspected septic arthritis.

Organisms on Gram stain Antibiotic therapy (IV, high dose)
Not allergic to penicillin Penicillin allergy

Gram-positive cocci Flucloxacillin Clindamycin
Gram-negative cocci (gonococci) Ceftriaxone Minor allergy: ceftriaxone

Major allergy: meropenem
Gram-negative rods Ciprofloxacin + gentamicin Ciprofloxacin and gentamicin
None seen: gonococcal infection unlikely Flucoxacillin Clindamycin
None seen: gonococcal infection likely Ceftriaxone Minor allergy: ceftriaxone

Major allergy: meropenem
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Table 28.5 Management of acute arthritis.

Cause of acute arthritis

Management

Septic arthritis
See Chapter 98

Gout
See Chapter 97

Pseudogout
See Chapter 97

Flare of rheumatoid arthritis
Flare of osteoarthritis

Antibiotic therapy (Table 28.4)

Joint drainage

Seek advice from orthopedic surgeon/rheumatologist

High-dose NSAID (consider PPl cover)

Colchicine if NSAID contraindicated Oral corticosteroid (prednisolone 40 mg
daily for 1-2 days, then tapered over 7-10 days) if NSAID/colchicine
contraindicated or not tolerated

Consider intra-articular corticosteroid in place or oral corticosteroid if only one
joint affected

Joint drainage

Intra-articular corticosteroid

NSAID (consider PPI cover)

Colchicine if NSAID contraindicated

Seek advice from rheumatologist

NSAID (consider PPI cover)

Intra-articular corticosteroid

NSAID, non-steroidal anti-inflammatory drug; PPI, proton pump inhibitor.

Further reading

Carlin E, Flew S. (2016) Sexually acquired reactive arthritis. Clinical Medicine 16, 193-196. http://www
.clinmed.rcpjournal.org/content/16/2/193.full pdf+html.

Helfgott SM. (2015) Overview of monoarthritis in adults. UpToDate. https.//www.uptodate.com/contents/
overview-of-monoarthritis-in-adults? source=search_result&search=acute%20arthritis&selectedTitle=2~150.

Smolen JS, Aletaha D, McInnes IB. (2016) Rheumatoid arthritis. Lancet 388, 2023-2038.



CHAPTER 29

Acute spinal pain

MicHAEL CANTY

Acute spinal pain represents a significant diagnostic challenge. Possible causes can range from benign muscu-
loskeletal pain requiring little treatment, to a first presentation of malignant disease in a young person. While
serious causes of spinal pain are uncommon, recognizing them early and intervening appropriately requires careful
assessment of all such patients.

Lumbar spine, or low back pain, is the most common form of this presentation, and possibly the least likely to
have a serious underlying cause. Low back pain will affect the majority of the population at some point during
theirlives, and is often short-lived. Cervical and thoracic spine pain are less common. They are more likely to have
a sinister cause, although the majority of these patients again have a benign diagnosis.

Priorities

1 Clinical assessment

Look for ‘red flag’ features indicative of serious pathology (Table 29.1). Examine the spine and perform a full

neurological examination, including assessment of perineal and perianal sensation, and anal tone (Box 29.1).

e Young patients rarely experience significant back pain and are unlikely to have established degenerative
disease. Older patients will have conditions such as osteoporosis or primary cancers that predispose to
serious spinal problems.

¢ Spinal pain following trauma may represent an unstable fracture, or collapse in the presence of osteoporosis.

e A primary cancer and nocturnal spinal pain are predictors of secondary spinal malignancy.

e Thoracic spine pain is an unusual symptom and must always be taken seriously. In young patients it is
particularly concerning and may be due to a sinister cause.

e Systemic features such as fever, sepsis, or weight loss suggest a generalized illness such as cancer or
infection, which may have begun to involve the spine,

¢ Instability pain indicates a potential loss of spinal integrity, such as collapse, with resultant deformity
secondary to malignancy, infection or benign fracture. It is characterized by pain present on mobilizing but
usually absent at rest.

e Perineal/perianal or ‘saddle’ numbness, is a hallmark of cauda equina syndrome and must never be ignored.

e Bladder symptoms (especially inability to pass urine, or incontinence), and more rarely, bowel symptoms,
may be due to cauda equina or spinal cord lesions.

* Progressive limb neurology suggests significant nerve or cord compression and urgent investigation is
required.

2 If malignant spinal cord or cauda equina compression is suspected, arrange emergency MRI imaging
of the entire spine.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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Box 29.1 Acute spinal pain - alerts.

Always consider potentially serious non-spinal causes of back or neck pain, including but not limited to
ureteric colic, expanding abdominal aortic aneurysm, acute pancreatitis, aortic dissection and vertebral
artery dissection.

A high index of suspicion and a low threshold for investigation should exist when considering spinal cord
compression or cauda equina syndrome. The latter in particular is a clinical diagnosis. Emergency MRI
imaging is needed and if delays are encountered, senior discussion should take place between the
referring clinical specialty and Radiology immediately.

Always perform a perineal and perianal examination if you suspect spinal cord compression or cauda
equina syndrome, for both clinical and medico-legal reasons. It is very useful and clinically prudent to
document normal bladder motor function with a post-voiding bedside bladder scan.

In rectal examinations, references to 'reduced’ anal tone are almost always extremely subjective and
unhelpful; anal tone is better referred to as present or absent. It is also a very late sign of sacral nerve
dysfunction. The absence of voluntary anal contraction is also unhelpful, as this occurs in many
neurologically normal patients due to the unpleasant nature of the examination.

All patients requiring emergency MRI or CT scan may have a surgical diagnosis (e.g. cord compression,
unstable spinal deformity) and should be kept nil by mouth pending their definitive imaging and
discussion with a spinal surgeon. Keep the patient on bed rest; prescribe adequate analgesia; if there is
significant sphincter involvement, particularly if in urinary retention, insert a bladder catheter.

Table 29.1 Focused assessment in acute spinal pain.

Red flags

While this term is overused and must be taken in context of the full assessment, the presence of one of these features
may be the only indication of a significant underlying diagnosis.

History

Age younger than 20, or older than 55
Trauma

Known malignancy

Nocturnal pain

Thoracic pain

Systemic symptoms (fever, weight loss)
Significant pain on mobilizing that disappears at rest (may represent instability pain)
Perineal (‘saddle’) numbness

Bladder or bowel symptoms

Severe or progressive limb neurological deficit

Examination

Spinal deformity (e.g. kyphosis, ‘step’ in the posterior spine)

Bony spinal tenderness, particularly if thoracic

Significant weakness

Sensory level (i.e. a loss of sensation in all dermatomes below a certain level)

Upper motor neuron dysfunction (e.g. spasticity, brisk reflexes, extensor plantars)

Sacral dysfunction (e.g. absent anal tone, urinary retention, perineal/perianal numbness)
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If MRIimaging is unavailable, discuss with Neurosurgery or Oncology whether referral forimaging elsewhere is
indicated. Consider CT scanning of the spine.
3 If cauda equina syndrome is present, even if notthought to be malignant, arrange emergency MRI
imaging of the lumbosacral spine.
If MRl imaging is unavailable, discuss with the relevant spinal regional centre whether transfer for imaging is
indicated.
4 If a significant traumatic injury is suspected, or a spinal deformity due to any cause is present,
imaging with either CT or MRI will be required.
e Discuss choice of imaging with Radiology.
e Plain X-rays may confirm the diagnosis and expedite cross-sectional imaging, but they are not definitive.
5 If spinal infection is suspected, obtain urgent bloods for full blood count, C-reactive protein, creatinine and
electrolytes and bone profile. Take blood cultures.
e Look carefully for a primary source.
e Arrange urgent MRI imaging of the relevant area of the spine. Consider imaging the entire spine.
6 If nerve or cord compression is suspected, but not thought to be acute or malignant (e.g. lumbar
radiculopathy without features of cauda equina syndrome; degenerative cervical myelopathy), routine
inpatient MRI is usually appropriate.

Further management

Patients with a confirmed diagnosis of malignant spinal cord or cauda equina compression should be
referred immediately to Neurosurgery and/or Oncology.

Cauda equina compressions due to acute disc prolapse should also bereferredimmediately to Neurosurgery
or the regional spinal service.

Traumatic spinal injuries and spinal infections should also be discussed with Neurosurgery or the regional
spinal service, although many of these patients will be managed non-surgically and do not require transfer.

Patients with lumbar radiculopathy are usually managed on an outpatient basis by spinal surgeons. Discussion
with the relevant specialty should take place if any uncertainty exists over the urgency of referral. Cervical
myelopathy is also usually managed initially in outpatients, albeit on an expedited basis; it is prudent to
discuss with the on-call specialty.

Osteoporotic collapse is managed by multiple modalities and specialties, but almost never by surgery.
Vertebroplasty is advocated by some and may be appropriate in selected cases; it is usually provided by
interventional radiologists.

Patients without a significant diagnosis following investigation usually have musculoskeletal pain and are
managed by adequate analgesia, mobilization and physiotherapy. Some patients will have an underlying
rheumatological cause such as an inflammatory arthropathy and should be discussed with Rheumatology for
further advice and management.

Further reading

Berbari EF, Kanj SS, Kowalski TJ, et al. (2015) Infectious Diseases Society of America: clinical practice guidelines
for the diagnosis and treatment of native vertebral osteomyelitis in adults. Clinical Infectious Diseases 61,
e26-46. http://cid.oxfordjournals.org/content/early/2015/07/22/cid.civ482 full.

Della-Giustina D (2015) Evaluation and treatment of acute back pain in the emergency department. Emerg
Med Clin North Am 33, 311-326.



CHAPTER 30
Acute limb pain

DAvID SPRIGINGS

Acute limb pain is a medical emergency: the cause may be a threat to life or the viability of the limb (Box 30.1).

Priorities

Make a focused assessment (Table 30.1). Investigation (Table 30.2) and further management are guided by the
differential diagnosis.

Cellulitis

e |s characterized by painful swelling and erythema of the skin, with fever.

o [f cellulitisis the likely diagnosis, having considered the differential diagnosis (Table 95.1), assess the severity of
the illness on the basis of the clinical features and comorbidities, and manage the patient accordingly
(Tables 95.3 and 95.4, Chapter 95).

Necrotizing fasciitis

» Should be suspected in an ill patient with severe pain and marked local tenderness of the skin. The skin may
show blue-black discolouration and blistering.

e If necrotizing fasciitis is possible, give IV fluid, start antibiotic therapy (Table 95.4, Chapter 95) and seek urgent
advice from an orthopaedic or plastic surgeon.

Deep vein thrombosis

» Should be considered in any patientwith new-onset limb pain or swelling, especially if there are risk factors for
venous thrombosis(Table 56.1). Upper-limb DVT is rare but may be seenin patients with axillary or subclavian
venous catheters or cardiac-device leads, cancer or other thrombophilic states, anatomical abnormalities of the
thoracic outlet, or may follow strenuous exercise involving the arm.

See Chapter 56 for further management of DVT.

Acute limb ischaemia

e |s characterized by pain and paraesthesia, with absentarterial pulses. The skin distalto the occlusioniscool and
may be pale or mottled.

e Causes of acute limb ischaemia include acute thrombosis of a limb artery or bypass graft, embolism from the
heart or a proximal arterial aneurysm, aortic dissection with involvement of the limb artery and trauma (e.g.
arterial puncture or cannulation).

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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Box 30.1 Differential diagnosis of acute limb pain.

localized swelling; localized tenderness

Tissue/ Features indicating disease Possible pathologies
structure
Skin and Swelling; oedema; discolouration; rash; blister, Erysipelas
subcutaneous ulcer or abscess formation; tenderness; Cellulitis
tissues induration; crepitus; temperature difference; Necrotizing fasciitis
lymphanagitis Hypersensitivity reaction to
insect sting or bite
Contact dermatitis
Arteries Arterial pulses reduced or absent; prolonged Acute ischaemia
capillary refill; ischaemic lesions of the hands or
feet
Veins Superficial thrombophlebitis; localized Superficial thrombophlebitis
tenderness over the deep veins Deep vein thrombosis
Nerves Reduced muscle power and tendon reflexes; Acute neuropathies including Guillain-
impaired light touch and pin-prick sensation Barré syndrome
Acute radiculopathies
Herpes zoster
Muscles Localized or diffuse swelling or tenderness; Localized
reduced muscle power Strain injury (partial tear)
Contusion injury (direct impact)
Intramuscular haematoma
Intramuscular abscess
Tendon rupture
Compartment syndrome
Generalized
Systemic infection
Acute myositis
Acute vasculitis
Joints Swelling around the joint; presence of effusion; Fracture
increased temperature of the joint; reduced Meniscal or ligamentous injury
range of movement; instability; tenderness Acute arthritis
Acute bursitis
Ruptured Baker (popliteal) cyst (may
complicate rheumatoid arthritis or
osteoarthritis of the knee)
Bones Abnormal alignment (angled or rotated); Subperiosteal haematoma

Fracture

Primary or metastatic cancer
Infection

Stress fracture

Medial tibial stress syndrome
Loosened hip or knee replacement
Osteomyelitis

Source: Oxford Clinical Diagnosis and Treatment eds Davey & Sprigings, OUP 2018. Reproduced with
permission of Oxford University Press.
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Table 30.1 Focused assessment in acute limb pain.

History

Is pain felt in one limb or both? What is the principal site of the pain? Is there associated weakness, sensory impairment,
spinal pain or sphincter disturbance?

What is the time course of symptoms?

Has there been preceding trauma or fall?

Is there known arterial disease, diabetes or other systemic disease?

Are there risk factors for deep vein thrombosis (Table 56.1)?

Has the patient had previous joint, bone or other limb surgery?

Examination
Physiological observations and general examination
Systematic examination of the structures of the limb for signs of disease (Box 30.1)

¢ Findings on neurological examination (sensory loss/muscle weakness) and Doppler assessment of arterial and
venous flow stratify the degree of ischaemia and guide further management.
e |if acute limb ischaemia is suspected, give heparin 5000 units IV over 5 min IV, followed by an IV infusion

(Chapter 103).

e Seek urgent advice from a vascular surgeon.

Table 30.2 Urgentinvestigation in acute limb pain.

Diagnostic tests are determined by the likely pathology (see below).
Additional tests needed may include:

Full blood count
C-reactive protein
Biochemical profile
Creatine kinase

Blood glucose

Blood culture if febrile

Suspected site of disease

Diagnostic tests to consider

Skin and subcutaneous
tissues

Arteries

Veins

Nerves

Muscles

Joints

Bones

Microscopy and culture of samples from areas of ulceration

Plain radiography if suspected gas in tissue or underlying fracture, osteomyelitis or
foreign body

Ultrasonography, CT or MRI if suspected necrotizing fasciitis
Duplex scan

Angiography (CT or direct)

Duplex scan

Plasma D-dimer

Nerve conduction studies

MRI of spine

Ultrasonography

MRI

Plasma creatine kinase

Plain radiography (in anteroposterior and lateral views)

Joint aspiration if effusion present

CT or MRI if suspected fracture not revealed by plain radiographs
Plain radiography (in anteroposterior and lateral views)

CT or MRI if suspected pathology not revealed by plain radiographs

CT, computed tomography; MRI, magnetic resonance imaging.
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Compartment syndrome

e |s defined as increased pressure within a myofascial space (most often tibial), resulting in ischaemia.

o Typically follows trauma, particularly fractures, crush injuries and burns, but can also be caused by constricting
casts or accidental pressurized intravenous or extravenous infusions.

May complicate the nephrotic syndrome, rhabdomyolysis, bleeding disorders and limb infection.
Suspect compartment syndrome if, in a patient at risk, there is pain which appears disproportionate to the
injury, or is worse on stretching the muscles within the affected compartment.

Seek urgent advice from an orthopaedic surgeon. The diagnosis can be confirmed by compartment pressure
monitoring. If confirmed, treatment is decompression of the affected compartment by fasciotomy.

Bone and joint disease

e See Chapter 28 for the assessment of acute arthritis.

e Iffractureis suspected or must be excluded, arrange plain radiography (in anteroposterior and lateral views). If
fracture is still suspected despite non-diagnostic plain films (e.g. unable to weight-bear because of pain),
arrange CT or MRI and seek an orthopaedic opinion.

e Pain arising from the longbonesof the limbs is uncommon; it may be caused by primary or metastatic tumours,
infection or stress fractures, and loosened hip or knee replacements. Arrange plain radiography (in ante-
roposterior and lateral views) and seek advice from an orthopaedic surgeon.

Neurological disorders
e Pain may be a feature of peripheral neuropathies due to diabetes and alcohol.
e Spinal disorders with referred pain should be considered if no pathology is evident in the leg.

Further reading

Falluji N, Mukherjee D (2014) Critical and acute limb ischaemia: an overview. Angiology 65, 137-146.
von Keudell AG, Weaver MJ, Appleton PT, et al. (2015) Diagnosis and treatment of acute extremity
compartment syndrome. Lancet 386, 1299-1310.
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CHAPTER 31

Comprehensive geriatric assessment

Simon Conroy AND Ola PATHAK

Around 60-70% of inpatients are aged >65. The Comprehensive Geriatric Assessment (CGA) (Box 31.1 and
Figure 31.1) assesses thewhole patient, and can reduce length of stay and institutionalization, and improve quality
of life. Geriatric syndromes such as falls, delirium or immobility can be used to stream patients towards CGA
interventions.

Priorities

All the principles of early diagnosis and treatment apply as much to the frail older people as the young. However,
assessment and management are harder because of:
¢ Non-specific presentations
e Communication barriers (requiring greater involvement of family, friends and carers)
e Multiple comorbidities
e More complex community care needs
Toresolve this, CGA produces a list of medical and non-medical problems, which can be constructed by any
or all the members of the multidisciplinary care team. Common problems include:
e Cognition: differentiate delirium from dementia; see http:/guidance.nice.org.uk/CG103. Is further investiga-
tion required? If so does it need to happen now or in a clinic?
e Continence:
e Urinary incontinence is common and often misdiagnosed as urinary tract infection, which can precipitate
acute incontinence but is rarely the explanation for long-standing incontinence. Consider detrusor

Box 31.1 Comprehensive Geriatric Assessment.

The Comprehensive Geriatric Assessment (CGA) is a multidimensional, interdisciplinary diagnostic
process to determine the medical, psychological and functional capabilities of an older person in order
to develop a coordinated and integrated plan for treatment and long-term follow-up.

Whilst integrating standard medical diagnostic evaluation, CGA emphasizes problem solving, functional
status and prognosis, with the aim of restoring independence and alleviating distress.

Typically, CGA involves a team of people from various disciplines (geriatric medicine, physiotherapy,
occupational therapy, nursing) or a combination of these, working towards a shared common goal using
standardized assessment tools, pathways and documentation.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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‘Traditional care pathway’ ‘What CGA promotes’
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‘ [ ‘Social sort out’

Figure 31.1 Comprehensive Geriatic Assessment (CGA).

instability, retention, stress and functional incontinence. Consider bladder scanning. If there is no

immediately obvious cause on admission, ensure the community services are aware this issue needs

addressing, as treating incontinence improves quality of life and can reduce admission to long-term care.
e Are you sure you know how to diagnose urinary tract infection? See Chapter 80 and also NICE guidance

(http//www.nice.org.uk/guidance/CG40). An abnormal urinalysis does not necessarily indicated infection.

Malodorous urine may reflect dehydration rather than urosepsis.

e Bowels: frequency/stool type/constipation — a common cause of ‘coffee-ground vomitus’. A rectal
examination is quicker, cheaper and usually more useful than an endoscopy or CT abdomen.

Mobility: immobility, whether due to iliness or institutionalization from hospital conservatism, can increase the

risk of complications, such as chest infections and falls. All staff should seek opportunities to mobilize older

people in hospital.

Assess mobility by the ‘get up and go' test. Check the patientis able to stand (if they can straight leg raise in
bed, they should be able to stand) and walk. Usual footwear should be worn, and usual walking aid used. Ask
the patient to stand up from a standard chair, and walk a distance of at least 3 m, then turn and get back to the
chair. There is no need to time the test (although > 11 s indicates higher falls risk). People who cannot ‘get up
and go’ unaided are at increased risk of future falls.

Mood: depression is common in ill health and worsens outcomes. Ask simple questions like ‘how is your
mood?’. Note the patient’s affect, and consider involving a mental health team if you are concerned about
mood.

Nutrition: ask about weight loss. What do they eat normally? Who shops/who cooks/who feeds? Are any
modifications of food or drink required (e.g. pureed diet/thickened fluids)? Assess oral health: thrush/dentition/
ulcers/dentures — do they fit?

Activities of daily living. How do they transfer, for example in and out of bed? What aids to they
need? Who washes/dresses? What about more advanced tasks: using a phone/driving? Minutes spent
ascertaining this information up front and revising goals accordingly can save days later on in the patient
journey.
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¢ Medications: often medications are continued despite the original symptoms having subsided. Use a structured

medication review process, for example STOPP/START criteria. Repeat offenders include the following which

might be stopped/reduced:

e NSAIDs (risk of GI bleeding/renal impairment)

e Opioids (drowsiness/nausea/constipation)

e Antihistamines (sedating)

e Prochlorperazine (risk of extra-pyramidal side effects, ineffective for non-vestibular pathology)

e Prophylactic antibiotics (there is little evidence that these prevent UTI; often increase resistance, making
acute infection management more restrictive)

e Anti-hypertensives (risk of postural hypotension)

e Furosemide (risk of hypotension/fluid depletion/AKI: often erroneously started for dependent oedema)

End-of-life care issues and ethics; is advance care planning indicated? Would you be surprised if this person was

to die in the next 612 months? A third of frail older people discharged from AMU die within a year.

Further management

Once the initial assessment is complete, a problem list can be formulated (see Appendix 31.1 for an example).
Anticipate future admissions. Often these are because of progressive disease, for example malignancy, severe
heart failure, COPD or dementia. Other issues can be identified and addressed, such as:

e Incontinence, with referral to the relevant service.

e High falls risk. Management can include a falls care pathway for care homes/ambulance services to follow after
a 'recurrent faller” has an event. This can guide what observations need to be done and which variance should
prompt admission, as opposed to blanket admissions following all episodes.

Risk of aspiration pneumonia in dementia. Discuss with family, community health professionals, care home
staff that this is likely to recur. Address feeding issues (e.g. accepting spoon feeding with risk of aspiration) and
avoid unnecessary speech and language therapy (SALT) assessments. Conveying the likely disease progression
and prognosis can enable planning for end-of-life care.

Appendix 31.1 Formulation of a comprehensive problem list

The patient, an 86-year-old woman referred by Emergency Dept.
Presenting problem: found on floor: no meaningful history from patient as drowsy and not able to recall event.

From a residential care home, collateral: found on floor at 4 am. Lastseen at 2 amin bed. Found right side and
urinary incontinent at that time. Reduced appetite for last 24 hours and reports nausea. Bowels last opened two
days ago.

Independently mobile. Requires supervision and prompting to feed self and wash and dress. Occasionally
urinary incontinent and wears pads overnight. Continent with bowels. Usually disorientated but able to hoid a
conversation and answer aptly yes/no. But poor memory. Been at home for three years. No issues otherwise.

Past medical history: recurrent UTI/Alzheimer’s dementia/hypertension/stroke

Medications: co-codamol 30/500 TT QDS (initiated two months ago following fall and right shoulder injury),
bendroflumethiazide 2.5 mg, OD atenolol 50 mg, OD donepezil 10 mg OD, aspirin 75 mg OD, simvastatin 40 mg,
OD trimethoprim 100 mg ON.

Examination: Clinically dehydrated (reduced skin turgor/dry mucous membranes) CVS: lying BP 105/64 mmHg.
Too drowsy to stand. HR 54/min regular (confirmed on ECG). Neuro: alert and disorientated. Nil else focal.
AMTS = 2/10. Resp: clear lung fields. GI: abdomen: soft, BS present: lower abdominal discomfort on palpation. PR:
loaded rectum. Urinary: palpable bladder. Joint: bruised right shoulder, movement preserved in all four limbs. No
bony/spinal tenderness. No sores seen.
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Investigations: bladder scan: 710 mLs (post void residual) U&E: eGFR 24 (baseline 56). Urine dip +ve Previous
MSU: resistant to trimethoprim. CK/Bone/LFT/FBC/TSH/Haematinics: normal ranges. CT head (fall and confusion):
disproportionate hippocampal atrophy and moderate burden of small vessel disease. Mature infarct noted right
temporoparietal lobe.

Problem list

1 Multifactorial fall
e Poor cognition/dementia
e Bradycardia (medications: atenolol/donepezil)
e Neurological deficit (previous stroke)
e Hypotension, medications and fluid depletion due to:
o Reduced oral intake due to
e Constipation due to
¢ Opiates
2 Urinary retention due to constipation/faecal impaction +/- donepezil causing:
e Recurrent UTI (multi drug resistance)
e Acute (post-renal) kidney injury
3 Polypharmacy (opioids/beta-blockade/thiazide)
4 Hypoactive delirium secondary to above issues
Multiple issues have been identified as probable contributors to the fall. Now that these have been clearly
identified they can be individually addressed: either immediately or over time.

Further reading

Clegg A, Young J, lliffe S, Rikkert MO, Rockwood K (2013) Frailty in elderly people. Lancet 381, 752-762.
Ekdahl AW, Sjostrand F, Ehrenberg A, et al. (2015) Frailty and comprehensive geriatric assessment organized
as CGA-ward or CGA-consult for older adult patients in the acute care setting: A systematic review and

meta-analysis. European Geriatric Medicine 6, 523-540.



CHAPTER 32
Acute medical problems in pregnancy

Lucy MackitLop AND CHARLOTTE FRISE

Pregnant women may present with disorders specific to pregnancy; with problems related to chronic disorders
exacerbated by pregnancy or with unrelated disorders. Achieving a good outcome for mother and fetus requires
close collaboration between the medical and obstetric services.

Breathlessness (see Chapter 10)

Up to 70% of pregnant women will report breathlessness. The physiology of pregnancy predisposes to
breathlessness. However, serious cardiorespiratory disorders may also occur (Table 32.1).

Priorities

e End of the bed assessment - if there is cyanosis, distress or a reduced conscious level, get help urgently.
e Senior anaesthetist input at an early stage is required as intubation of a pregnant woman is particularly
difficult.
e An intensivist, obstetrician and neonatologist (if pregnancy >24 weeks or unsure of gestation) should be
contacted.
¢ Give high-flow oxygen.
e Nurse the patient in the left lateral position to avoid vena caval compression by the gravid uterus.
e For women not in extremis, a detailed history should be taken including: the onset of symptoms and their
relationship to the pregnancy; past medical and obstetric history.
e Use pregnancy-specific normal ranges for investigations so they are interpreted correctly (Table 32.2).
¢ Do notwithhold critical investigations or treatment for fear of the effects on the fetus. A chest X-ray confers
negligible radiation to the fetus at any gestation.

Chest pain/shock (see Chapters 2 and 7)

The pregnant patient with shock presents unique medical and management challenges. The differential
diagnosis needs to include obstetric complications not often presenting to acute medical services, for example
amniotic fluid embolus (Table 32.3). Furthermore, resuscitation of the pregnant woman carries particular
challenges, including optimum position of the gravid uterus and potentially difficult airway management.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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Table 32.1 Differential diagnosis of breathlessness in pregnancy.

Diagnosis Key features Management

Physiological Gradual onset in 2nd/3rd trimester. Worse Exclude pathology and reassure.
breathlessness of on talking.

pregnancy

Anaemia Physiological haemodilution means Exclude serious pathology. Check iron

Cardiorespiratory causes
Asthma

Pneumonia

Pneumothorax

Pulmonary embolus

Pulmonary oedema

Peripartum
cardiomyopathy
Pulmonary hypertension

Heart valve disease

Other causes

Amniotic fluid embolus
Metabolic

anaemia is defined as Hb <105 g/L.

As in non-pregnant, but pregnancy may
exacerbate the condition. Reflux can also
exacerbate or mimic asthma symptoms.

As in non-pregnant; however, some
organisms are associated with particularly
severe disease, for example HIN1, VZV.

Associated with the valsalva of second
stage of labour.

~ 5-fold increase risk in pregnancy. ~ 25-
fold increase risk immediately postnatal.
Sudden onset CP and breathlessness.
Signs of right heart strain.

Classical clinical features of DVT are much
less common in pregnancy therefore need
high index of suspicion.

Rare but often missed.
Associated with pre-eclampsia
or peripartum cardiomyopathy.

Most common in 1st month after delivery
in older, multiparous black women.

Rare but is associated with 25% mortality
in pregnancy; therefore needs to be
excluded.

MS can present for the first time in
pregnancy (usually in 2nd trimester) with
breathlessness/palpitations,
tachyarrhythmia, pulmonary oedema or
stroke.

See chest pain/shock.

Starvation ketoacidosis in 3rd trimester
presents with breathlessness and often a
short history of vomiting.

status. Iron supplements as required.

Manage acute exacerbation as with non-
pregnant patient (Chapter 60).

Ensure compliance with prescribed
medications.

As for non-pregnant. Lower threshold for
admission. If VZV pneumonitis suspected —
IV acyclovir. If delivery is within ten days —
neonate needs ZIG.

Chest radiography.

CXR, ECG, ABG.

Make the diagnosis with available
imaging.

(Q scan or CTPA).

Anticoagulate with LMWH.

Consider IV heparin or thrombolysis if
cardiovascular instability.

Involve obstetricians with timing of
delivery.

If clinical suspicion, get urgent ECG, CXR
and Echo. Off load with diuretics and liaise
with obstetricians regarding timing and
management around delivery.

As per pulmonary oedema.

Refer to specialist pulmonary hypertension
centre

ECG, CXR, Echo. Treat failure,
anticoagulate if in AF, B-blockers once
failure treated. Liaise with obstetricians for
management plan for delivery.

See chest pain/shock
ABGs, ketones. Give glucose. Treat cause
of vomiting. Re-establish oral intake.

MS, mitral stenosis.
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Table 32.2 Interpreting investigations in pregnancy.

Investigations

Normal values

Pregnant Non-pregnant
Haemoglobin g/dL 105-140 120-150
White cell count x10%/1 6-16 4-11
Platelets x107%/I 150-400" 150-400
Haematocrit 03-0.4 0.36-0.47
MCV fL 80-100 80-100
Sodium mmol/I 130-140 135-145
Potassium mmol/| 3.3-41 3.5-5.0
Urea mmol/I 2.4-41 2.5-7.5
Creatinine pmol/| 44-73 65-101
Bicarbonate mmol/} 18-22 22-28
C-reactive protein (CRP) g/I 0-7 0-7
ESR Unreliable - high 0-10
D-dimer mg/L Unreliable - high' <0.5
pH 7.35-7.45 7.40-7.48
PaCO, kPa/mmHg 3.6-4.3/27-32 4.7-6.0/35-45
Pa0; kPa/mmHg 12.6-14.0/94-105 10.6-14.0/80-105
Base excess +2-2 +2-2
Peak expiratory flow (PEF) No change
Forced expiratory volume in 1second (FEV1) No change

*A 10% fall in platelet count maybe expected during pregnancy.
" Difference especially marked in late pregnancy.

Priorities

e Institute advanced life support (Chapter 6).

e Call a senior anaesthetist, intensivist, obstetrician and neonatologist.

e Nurse in left lateral position to avoid vena caval compression by the gravid uterus.
¢ Give high-flow oxygen and gain intravenous access with large-bore cannulae.

e If output is lost, return patient to the supine position to initiate chest compressions.
e Peri-mortem caesarean section should be considered to aid maternal resuscitation.

Headache/seizures (see Chapters 15 and 16)

Headache is a common symptom reported by pregnant women and although benign in most cases, awareness of
warning symptoms is required so that important pathology is not missed (Table 32.4).

Seizures are uncommon in pregnancy, but when they occur, are potentially life threatening to both mother
and fetus (Table 32.5).

Priorities

¢ |n addition to a thorough medical history, an obstetric history should be obtained: establish the details of
present and previous pregnancies, and whether any complications arose.

e Examination should include blood pressure, urinalysis and neurological examination, including fundoscopy.

e Pregnancy is not a contra-indication to CT, MRI or lumbar puncture.
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Table 32.3 Differential diagnosis of chest pain/shock in pregnancy.

Diagnosis

Key features

Management

Pulmonary embolism
Myocardial infarction

¢ ACS from atherosclerosis
e Coronary artery dissection

Stroke CVT/SAH/ICH/infarction

Aortic dissection

Amniotic fluid embolism

Septic shock

Anaphylactic shock

See breathlessness.

As in non-pregnant (atypical
presentations more common in
women).

As in non-pregnant.

Associated with pregnancy particularly
in women with Marfan syndrome,
Ehlers-Danlos type IV or coarctation of
the aorta.

Shock.

Respiratory distress and cyanosis.

Early and severe bleeding (DIC).

Often rapid onset.

Temp >38 or <36°C.

HR >100/min.

RR >20 resps/min.

WBC <4 or >17 x 10°/L.

Clinical signs - fever, rigors, abdominal
pain, vomiting, headache, confusion,
offensive vaginal discharge.

As in non-pregnant.

ECG, troponin (not altered by
pregnancy).

Medical management as in non-
pregnant, that is, primary PCl, except
avoid llb/llla inhibitors and statins.
Appropriate imaging depends on
availability and most likely cause of
symptoms, but MRI is usually
preferred after the 1st trimester
Aspirin and other antiplatelet agents
can be given in pregnancy as can UFH
and LMWH.

CXR, CT

Combined caesarean section and
surgical repair if type A and viable
fetus.

CXR.

FBC, PT, APTT.

High flow oxygen and respiratory and
circulatory support.

Blood cultures, plasma lactate, FBC,
U&Es.

IV fluids.

Antibiotics.

HVS/LVS and MSU.

Early transfer to level two critical care.
Of note - group A strep is increasing in
prevalence.

Need senior anaesthetist early, as
intubation in pregnancy is difficult.

Pre-eclampsia and acute fatty liver of pregnancy

Each year on average 2 women in the UK die fromeclampsia or pre-eclampsia and one from acute fatty liver of
pregnancy (MBRRACE-UK report 2016).
Pre-eclampsia is defined as new hypertension and proteinuria after 20 weeks of gestation, and can lead

to complications including seizures (eclampsia) and HELLP syndrome (Haemolysis, Elevated Liver enzymes,
Low Platelets) (Table 32.6). Pre-eclampsia complicates 3-5% of all pregnancies and its course is

unpredictable.

Women with pre-eclampsia often present to maternity services. However, pre-eclampsia should be
considered in any woman presenting to acute care services with signs and symptoms suggestive, as undiagnosed

or concealed pregnancy is not uncommon.
Acute fatty liver of pregnancy (AFLP) is a distinct condition but it is likely to be related (Table 32.7). AFLP israre
but can cause fulminant liver failure (Chapter 77).
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Table 32.4 Differential diagnosis of headache in pregnancy.

Diagnosis

Key features

Management

Meningitis

Subarachnoid
haemorrhage

Space occupying lesion
Benign intracranial
hypertension

Migraine

Pre-eclampsia or
hypertension

Intracranial
haemorrhage

Cerebral venous

thrombosis

Drug-related headache

Post-dural puncture
headache

As in non-pregnant population

As in non-pregnant population

As in non-pregnant population

Papilloedema and raised intracranial pressure
(ICP) in the absence of another explanation
This can present for the first time in
pregnancy

Features as in non-pregnant population (see
Chapter 15)

Classical migraine may improve in pregnancy
Can be different in nature to the migraines
experienced when not pregnant, that is,
aura without headache, or new aura

Hypertension and proteinuria

Other symptoms: visual disturbance,
epigastric/right upper quadrant pain
MRI may show posterior reversible
encephalopathy syndrome (PRES)

Sudden onset headache

Risk factors include pre-eclampsia or
hypertension, trauma, vascular or
coagulation abnormalities

Is associated with pregnancy and can occur
in any trimester or post-partum

May be associated with vomiting,
photophobia, reduced conscious level,
seizures or signs of raised intracranial
pressure

On examination focal signs may be present;
a low grade fever is also common

May be caused by regular analgesic use,
vasodilators such as calcium antagonists (e.g.
nifedipine used in treatment of hypertension
in pregnancy)

Headache occurs within 1-7 days of dural
puncture

Usually postural and is relieved on lying flat
Other symptoms: neck stiffness, visual
symptoms or seizures (rare)

Bloods: FBC, CRP, blood cultures

Urgent antibiotics

Antivirals, that is acyclovir if suspicion of viral
encephalitis

CT head

Lumbar puncture to look for xanthochromia
if CT head negative

Depends on lesion and the presentation
Imaging to exclude another cause for raised
intracranial pressure

Lumbar puncture to measure pressure and
can be repeated for symptom relief

Regular assessment of visual acuity and fields
To reduce ICP, thiazides and acetazolamide
(avoid 1st trimester)

Analgesia (not NSAIDs)

Antiemetics

Triptans can be used sporadically if they are
the only successful treatment for an acute
event

Prophylaxis: low dose aspirin or propranolol
Avoid ergotamine, pizotifen, valproate,
gabapentin and topiramate

Bloods: platelet count, renal and liver
function

Antihypertensives

IV magnesium sulphate if severe disease
present (Table 32.8)

Delivery depends on gestation and severity
Bloods: FBC and coagulation

Imaging - CT or MRI

Management is neurosurgical and depends
on nature of the haemorrhage and
underlying aetiology

Bloods may show a raised white cell count
Imaging - CT or MRI, and venography
Thrombophilia screen

LMWH or UFH can be used safely in
pregnancy and during breastfeeding

Review use of the likely causative drug

Conservative management - analgesia, bed
rest, maintain good hydration or a blood
patch
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Table 32.5 Differential diagnosis of seizures in pregnancy.

Diagnosis Key features Management

Epilepsy Seizures may occur at increased Consider drug level to help guide dose
frequency even if epilepsy previously adjustment
well controlled, as a result of: Management of status epilepticus as in
Dose reduction because of concern non-pregnant patient
about teratogenicity
Increased metabolism of AEDs
Precipitants such as sleep deprivation

Eclampsia May not have been preceded by

Cerebral venous thrombosis
Intracranial haemorrhage
Thrombotic
thrombocytopenic purpura

Hypoglycaemia

Hypocalcaemia

Drug or alcohol withdrawal

hypertension, proteinuria or symptoms
of pre-eclampsia

See headache section

See headache section

Features: microangiopathic haemolytic
anaemia (MAHA), fever, renal
impairment, neurological symptoms
and low platelets, but often not all
features are present

Usually in women taking exogenous
insulin

Less commonly: acute fatty liver of
pregnancy, adrenal or pituitary disease,
insulinomas

Can be associated with magnesium
sulphate therapy or hypoparathyroidism
As in non-pregnant population

Initiation of plasma exchange should be
considered in all patients with MAHA and
low platelets without another obvious
cause

Parenteral glucose

Intravenous calcium

Table 32.6 Pre-eclampsia and HELLP syndrome (Haemolysis, Elevated Liver enzymes, Low Platelets).

Element

Comment

Risk factors
Symptoms
Examination findings

Blood tests

Markers of severity

First pregnancy, multiple pregnancy, family history, medical conditions such as renal disease
Headache, epigastric or right upper quadrant pain, oedema of face or limbs

Blood pressure >140/90 mmHg, proteinuria either dipstick >1+, urinary protein:creatinine
ratio >30 mg/mmol, or 24-h urinary protein >300 mg, oedema, RUQ/epigastric discomfort,
hyperreflexia (NB: hypertension and proteinuria may be absent in HELLP syndrome)
Pre-eclampsia: raised uric acid, mild elevation in transaminases, mild elevation in creatinine
HELLP (all or some): haemolysis (reduced Hb, increased reticulocytes, reduced haptoglobins,
fragments on blood film), low platelets, raised transaminases +/- bilirubin, renal impairment,
elevated LDH

BP: SBP >160 mmHg or DBP >110 mmHg

CNS: Seizures, visual disturbance, severe headache or >3 beats clonus

Hepatic: RUQ/epigastric pain, nausea/vomiting, transaminases > twice ULN

CVS: pulmonary oedema

Renal: creatinine >100 umol/L; urine output <10 ml/h
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Table 32.7 Acute fatty liver of pregnancy.

Element Comment

Symptoms Gradual onset of nausea, anorexia and malaise, severe vomiting and/or
abdominal pain, polyuria, polydipsia

Hypertension and proteinuria usually mild, RUQ/epigastric discomfort, jaundice or
ascites

Leukocytosis, coagulopathy, acute kidney injury, elevated transaminases,
hypoglycaemia, elevated urate, elevated ammonia

The presence of six or more features (in the absence of an alternative diagnosis):

Examination findings
Blood tests

Swansea criteria for diagnosis

Vomiting Leucocytosis
Abdominal pain Elevated transaminases
Polydipsia/polyuria Acute kidney injury
Encephalopathy Elevated ammonia
Elevated bilirubin Hypoglycaemia
Elevated urate Coagulopathy

Ascites or bright liver on ultrasound Microvesicutar steatosis on liver biopsy

Priorities

Patients with pre-eclampsia or acute fatty liver of pregnancy should be admitted to hospital. If they show features

of severe disease (Table 32.6), they should be managed on a high-dependency unit.

Fluid balance — women with pre-eclampsia are often transiently oliguric but are at increased risk of pulmonary
oedema, therefore use caution with fluid resuscitation.

Antihypertensive treatment — hypertension tends to peak 3-5 days post-partum. Calcium channel blockers,
beta blockers and the ACE inhibitor enalapril can all be used while breastfeeding.

Organ dysfunction — in severe disease, organ support such as haemofiltration may be required, but renal
function usually recovers. In acute liver impairment (i.e. AFLP) N-acetyl cysteine can be used.

Blood products - may be required depending on the severity of the anaemia, thrombocytopenia or
coagulopathy.

Seizure prophylaxis — IV magnesium sulphate as treatment and prophylaxis for eclampsia (see Table 32.8).

Table 32.8 Use of intravenous magnesium sulphate.

Element

Comment

Loading dose
Maintenance infusion

Therapeutic level
Caution

Observation during infusion
Management of suspected overdose

Antidote

Magnesium sulphate 4 g by slow IV bolus over 5-10 min

1g/h magnesium sulphate for 24 h, or 24 h after last seizure

Omit maintenance infusion if oligo-anuric

Aim for Mg level of 2-4 mmol/L

Caution with concurrent use of calcium antagonists as the use of both can
lead to profound hypotension

Check reflexes (upper and lower limb) - before treatment, every 30 min
for first two hours and then every hour

Overdose causes muscle weakness, and so if reflexes are absent the
infusion should be stopped and a Mg level checked

Calcium gluconate 1g IV
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Delivery - this is the only curative intervention for these conditions and should be expedited but only once the
mother has been medically stablized with coagulopathy corrected and blood pressure controlled.
Long-term issues - lifetime risk of cardiovascular disease is increased in women who develop pre-eclampsia.

Further reading

Edlow JA, Caplan LR, O'Brien K, Tibbles CD (2013) Diagnosis of acute neurological emergencies in pregnant
and post-partum women. Lancet Neurol 12, 175-185.

McNamara DM, Elkayam U, Alharethi R, et al. (2015) Clinical outcomes for peripartum cardiomyopathy in
North America: Results of the IPAC study (Investigations of Pregnancy-Associated Cardiomyopathy). / Am
Coll Cardiol 66, 905-914.

Mol BWJ, Roberts CT, Thangaratinam S, Magee LA, de Groot CJM, Hofmeyr GJ (2016) Pre-eclampsia. Lancet
387,999-1011.

Moussa HN, Arian SE, Sibai BM (2014) Management of hypertensive disorders in pregnancy. Women’s Health
(Lond Engl) 10, 385-404.

Westbrook RH, Dusheiko G, Williamson C (2016) Pregnancy and liver disease. Journal of Hepatology 64,
933-945.



CHAPTER 33

Fever on return from abroad

Nick BEECHING AND MIKE BEADSWORTH

The management of the patient with a febrile illness within two months of travel abroad is summarized in
Figure 33.1.SeeBox33.1 forsources of advice on the diagnosis and management of infectious diseases acquired
abroad.

e Malaria must be excluded if there has been travel through an endemic area (most of Africa, Asia, Central and
South America). Malaria is the most common single cause of fever requiring admission to hospital after travel
to the tropics, accounting for 40-60% of cases from sub-Saharan and West Africa and about 10% from
Southeast Asia. Its clinical features are non-specific, and diagnosis requires examination of blood films for
parasites, supplemented by rapid diagnostic tests. Chemoprophylaxis against malaria does not ensure full
protection and may prolong the incubation period.

Other common causes of feverin travellers include respiratory and gastrointestinal infections. Arboviruses such
as dengue, chikungunya and Zika virus infections are widespread, and enteric fevers (typhoid and paratyphoid)
are common, particularly in Asia and the Indian subcontinent. Tick typhus is common in visitors to Africa.

For travellers who have returned within 21 days from rural west Africa and central Eurasia (especially
Afghanistan and rural Pakistan), a viral haemorrhagic fever must be considered. Isolate the patient and
follow local and national protocols for investigation. Seek advice from local infection and public health
specialists and consult the national Imported Fever Service in the UK.

e Consider other causes of febrile iliness unrelated to travel, such as influenza, community-acquired pneumonia
(Chapter 62) and urinary tract infection (Chapter 80)

Priorities

e Admit to a single room and nurse with standard isolation technique until the diagnosis is established.

* The focused assessment of the patient with fever on return from abroad is given in Table 33.1, and typical
incubation periods for selected tropical infections in Table 33.2. Clinical features of malaria and enteric fever
are summarized in Appendices 33.1 and 33.2.

* Investigations needed urgently are given in Table 33.3.

Further management

This will depend on the clinical syndrome and likely pathogens.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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( Febrile illness within 2 months of travel abroad
T 3 T B
14 gq =

Key observations (Table 1.1)
Focused assessment (Table 33.1

If patient has traveled to rural West Africa or central Eurasia (especially
Afghanistan and rural Pakistan) in previous 3 weeks, consider viral haemorrhagic
fever

Seek urgent medical advice from infectious disease physician, before blood
samples are taken

ock?

Manage along standard lines (Chapter 35)
Consider covering falciparum malaria
(Appendix 33.1, Table 33.4) and typhoid
(Appendix 33.2) if travel to/through
endemic areas

Manage along standard lines (Chapter 68) |
Consider covering falciparum malaria
(Appendix 33.1, Table 33.4) if travel
through/to endemic areas

technique until diagnosis
| established

Figure 33.1 Management of the patient with a febrile illness within two months of travel abroad.

Box 33.1 Advice on management of infectious diseases acquired abroad.

Imported Fever Service: 24-h advice on clinical management, diagnostic tests and public health aspectsof
imported infection. Call the service on 0844 778 8990 after first obtaining advice from local infection
specialists (infectious diseases or microbiology). Provides all VHF screening for England and Wales
https://www.gov.uk/guidance/imported-fever-service-ifs
National Travel Health Network and Centre (NaTHNaC): detailed pre-travel advice and frequent intelli-
gence reports on outbreaks overseas that may be imported to the UK
http//travelhealthpro.org.uk/
Malaria Guidelines: UK Government website providing access to current UK standards of diagnosis,
treatment and prevention of malaria
https//www.gov.uk/government/collections/malaria-guidance-data-and-analysis
British Infection Association: publishes numerous guidelines on infection, including imported diseases,
with free access to these from
httpZ/Awww.britishinfection.org/guidelines-resources/




Fever on return from abroad 209

Table 33.1 Focused assessment of the patient with a febrile iliness after travel abroad.

History

Which countries traveled to and through? Travel in urban or rural areas or both? Precise localities and dates essential

Immunizations before travel

Malaria prophylaxis taken as prescribed? Insect bite avoidance measures taken?
When did symptoms first appear (Table 33.2)?

Treatments taken?

Known or possible occupational or recreational exposure to infection (including sexually transmitted diseases)?

Exposure

Potential infection or disease

Raw or undercooked foods

Drinking untreated
water; milk, cheese
Fresh water swimming
Sexual contact

Insect bites

Animal exposure or bites
Exposure to infected
persons

Enteric infections, hepatitis A and E, trichinosis
Gastroenteritis, enteric fever, hepatitis A and E, brucellosis, tularaemia

Schistosomiasis, leptospirosis

HIV, syphilis, hepatitis B, gonococcaemia

Malaria, chikungunya, dengue and Zika (mosquitoes); tick typhus, Crimean-Congo
haemorrhagic fever, borreliosis, tularaemia (ticks); scrub typhus (mites); Chagas’
disease (triatomine bugs); African trypanosomiasis (tse tse flies)

Rabies, Q fever, tularaemia, borreliosis, viral haemorrhagic fevers, plague, MERS CoV
Influenza, measles, viral hepatitis, viral haemorrhagic fevers, meningococcemia

Examination Sign

Potential infection or disease

Rash
Jaundice
Lymphadenopathy

Hepatomegaly
Splenomegaly

Eschar (crusted

Chikungunya, dengue and Zika virus, typhoid, tick-borne, endemic or scrub typhus,
syphilis, gonorrhoea, measles, viral haemorrhagic fever

Hepatitis A, B and E (patients usually afebrile when jaundice appears), malaria, yellow
fever, leptospirosis, relapsing fever, cytomegalovirus and Epstein-Barr virus infection
Rickettsial infections, brucellosis, dengue fever, HIV, tuberculosis, visceral
leishmaniasis, toxoplasmosis, EBV infection

Amoebiasis, malaria, typhoid, hepatitis, leptospirosis, most arboviruses

Malaria, relapsing fever, trypanosomiasis, typhoid, brucellosis, kala-azar, typhus,
chikungunya, dengue and Zika

Typhus (tick-borne or scrub), borreliosis, Crimean-Congo haemorrhagic

ulcer with black centre and fever, cutaneous anthrax (relatively painless oedema as well)
erythematous margin)
Haemorrhage Severe dengue; meninococcaemia; epidemic louse borne typhus; Rocky Mountain

spotted fever, viral haemorrhagic fevers

Septic shock

e Initial antimicrobial therapy for patients who have travelled in endemic regions may need to cover falciparum
malaria (Appendix 33.1) and enteric fever (Appendix 33.2). Typhoid, paratyphoid and many other bacterial
infections acquired in the tropics are increasingly resistant to many antimicrobials, particularly if the traveller
has been in the Middle East or Asia and/or in contact with healthcare settings while travelling. Quinolone
resistance is common in Gram-negative organisms and resistance to cefalosporins and carbapenems is rapidly
increasing, so local sepsis treatment policies may not be appropriate and infection specialists should be
consulted to advise on empirical treatment until results of cultures and sensitivity patterns become available.
Empirical treatment for suspected enteric fever or gastroenteritis severe enough to merit antimicrobials is
currently with azithromycin, or ceftriaxone for severe enteric fever.

Patients with severe falciparum malaria and hypotension should also receive antibiotics to cover Gram-negative

infection, as mixed infections may occur. See Chapter 35 for the management of sepsis and septic shock.
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Table 33.2 Indicative incubation periods for selected tropical infections.

Short (<10 days)

Arboviral infections (including chikungunya, dengue and Zika virus)

Enteric bacterial infections

Malaria (minimum six days)

Plague

Scrub typhus, Q fever, spotted fever group, for example tick typhus (louse-borne, flea-borne)

Typhoid and paratyphoid

Viral haemorrhagic fever (VHF) (Lassa, Marburg, Crimean-Congo haemorrhagic fever, Ebola, Rift Valley)

Medium (10-21 days)

African trypanosomiasis

Brucellosis

Leptospirosis

Malaria

Scrub typhus, Q fever, spotted fever group, for example tick typhus
Typhoid and paratyphoid

Long (>21 days)

Amoebic liver abscess

Filariasis

HIV

Malaria

Schistosomiasis (Katayama fever)
Tuberculosis

Viral hepatitis

Visceral leishmaniasis

Table 33.3 Urgent investigation of the patient with a febrile illness after travel abroad.

Full blood count and differential white count

Blood films and rapid diagnostic tests for malarial parasites if travel to or through an endemic area; the intensity of the
parasitaemia is variable in malaria. If the diagnosis is suspected but the film and RDT are negative, repeat blood films
three times over 24-48 hours.

Blood culture x 2

C-reactive protein

Blood glucose

Sodium, potassium, urea and creatinine

Liver function tests

Throat swab

Urine stick test, microscopy and culture

Stool microscopy and culture

Serology as appropriate, for example for suspected viral hepatitis, Legionella pneumonia, typhoid, amoebic liver abscess,
leptospirosis (save serum initially if diagnosis uncertain)

Chest X-ray and ultrasound liver if clinical suspicion

Lumbar puncture if neck stiffness present (preceded by CT only if indicated) (Chapter 68)
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Appendix 33.1 Falciparum malaria.

Element

Comment

Clinical features

Cerebral malaria

Blood results

Diagnosis

Treatment

Management of
complications

Prodromal symptoms of malaise, headache, myalgia, anorexia and mild fever.

Paroxysms of fever lasting 8-12 h but classical cyclical fever patterns rarely present in early
infection.

Dry cough, abdominal discomfort, diarrhoea and vomiting common.

Moderate tender hepatosplenomegaly (without lymphadenopathy).

Jaundice may occur.

Reduced conscious level.

Focal or generalized fits.

Abnormal neurological signs may be present (including opisthotonos, extensor posturing of
decorticate or decerebrate pattern, sustained posturing of limbs, conjugate deviation of the eyes,
nystagmus, dysconjugate eye movements, bruxism, extensor plantar responses, generalized
flaccidity).

Retinal haemorrhages common (papilloedema may be present but is unusual).

Abnormal patterns of breathing common (including irregular periods of apnoea and
hyperventilation). Tachypnoea may be due to acidosis or adult respiratory distress syndrome.
Neutropenia

Thrombocytopenia

Low pH, raised lactate

Haemolysis and anaemia

Hypoxaemia

Hypoglycaemia

Renal failure

Disseminated intravascular coagulation

Abnormal transaminases

Hyperbilirubinaemia and sometimes hyperbilirubinuria

Microscopy of Giemsa-stained thick and thin blood films and rapid diagnostic tests(RDT) for
malaria. RDT and thick films are more sensitive for detection of malaria and the thin film allows
species identification and quantification of the percentage of parasitized red cells.
Supportive management as for severe sepsis; early admission to high dependency orintensive care
facility.

Chemotherapy: see Table 33.4.

Seek advice from an infectious disease or tropical physician.

See Table 33.5.

Appendix 33.2 Enteric fever (typhoid and paratyphoid).

Element

Comment

Clinical features

Insidious onset with malaise, headache, myalgia,

dry cough, anorexia and fever

Abdominal pain, distension and tenderness

Sustained high fever

Diarrhoea early and late, constipation in mid course of illness

lleal perforation (due to necrosis of Peyer patch in bowel wall) resulting in peritonitis in ~2%
Gastrointestinal bleeding (due to erosion of Peyer patch into vessel) in ~15%
Encephalopathy in ~10%

Liver and spleen often palpable after first week
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(Continued)

Element Comment

Erythematous macular rash (rose spots) on upper

abdomen and anterior chest (may occur during second week) in ~25%
Blood results Raised white cell count

Mild thrombocytopenia

Abnormal liver function tests
Diagnosis Blood culture positive in 40-80%

Stool and urine culture positive after first week

Laboratory should test isolates for fluoroquinolone resistance (common)
Treatment Supportive management as for severe sepsis

Antibiotic therapy with azithromycin or ceftriaxone

Table 33.4 Chemotherapy of falciparum malaria (see guidelines and British National Formulary).

Patient seriously ill or unable to take tablets

IV artesunate is treatment of choice, but if not immediately available start with IV quinine. There is no added benefit from
giving both agents.

Artesunate regimen: 2.4 mg/kg given as an intravenousinjection at 0, 12 and 24 h, then daily thereafter. After
completion of a minimum of 24 h therapy (maximum five days), a full course of an oral ACT should be taken when the
patient can tolerate oral medication.

All patients receiving artesunate or ACT in hospital should have follow up full blood count 2 weeks later for possible
anaemia.

OR

IV quinine: loading dose of 20 mg/kg quinine dihydrochloride in 5% dextrose or dextrose saline over 4 h (usual maximum
dose 1.49), followed by 10 mg/kg (usual maximum 700mg) every 8 h for first 48 h (or until patient can swallow).
Frequency of dosing should be reduced to 12 hourly if intravenous quinine continues for more than 48 hours. Omit high
loading dose if quinine, quinidine or mefloquine given within the previous 12 h.

Parenteral quinine therapy should be continued until the patient can take oral therapy, when quinine sulphate 600mg
should be given three times a day to complete five to seven days of quinine in total.

Quinine treatment should always be accompanied by a second drug: doxycycline 200 mg (or clindamycin 450 mg three
times a day for children or pregnant women), given orally for total of seven days from when the patient can swallow.

Patient not seriously ill and able to swallow tablets
Artemether with lumefantrine (Riamet): if weight is over 35 kg, give four tablets initially, followed by five further doses of
four tablets at 8, 24, 36, 48 and 60h (total 24 tablets over 60 h).

or

Dihydroartemisinin-piperaquine (DHA-PPQ) is another co-artem combination that may be used: if 36-60kg, 3 tablets
daily for 3 days; if >60kg 4 tablets daily for 3 days. See product literature cautions, especially in patients with cardiac
conditions and/or taking agents that prolong QT interval.

or
Atovaquone with proguanil (Malarone) four tablets once daily for three days.
or

Quinine 600 mg of quinine salt 8-hourly PO for 5-7 days, PLUS doxycycline 200 mg daily PO (or clindamycin 450 mg
8-hourly) for 7 days (start these as soon as possible with the quinine).
It is not necessary to give doxycycline or clindamycin with or after treatment with agents other than quinine
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Table 33.5 Management of complications of falciparum malaria.

Complication

Management

Hypotension

Hypoglycaemia

Seizures

Pulmonary oedema
Renal failure and acidosis

Anaemia and
thrombocytopenia

Transfer to high dependency unit.

Give IV fluids to maintain blood pressure but caution against fluid overload.

Maintain adequate oxygenation.

Start inotropic vasopressor therapy if systolic BP remains <90 mmHg despite fluids
(Chapter 2).

Start antibiotic therapy for possible coexistent Gram-negative sepsis after taking blood
cultures (Chapter 35).

This is a common complication.

Blood glucose should be checked 4-hourly, or 2-hourly while on IV quinine, or whenever
conscious level deteriorates or if seizures occur.

If blood glucose is <4 mmol/L, give 100 mL of glucose 20% IV and start an IV infusion of
glucose 10% (initially 1L 12-hourly) via a large peripheral or central vein

Recheck blood glucose.

Manage along standard lines (Chapter 16).

Exclude coexistent bacterial meningitis by CSF examination (NB lumbar puncture should
not be done within 1 h of a major seizure).

May occur from excessive IV fluid or ARDS (Chapter 47).

Manage along standard lines (Chapter 47).

Haemofiltration may be needed for renal failure or control of acidosis or fluid/electrolyte
imbalance.

Both improve after several days of malaria chemotherapy. Anaemia is haemolytic and
transfusion is only required for severe symptomatic anaemia. Thrombocytopenia is
common and may be profound but platelet transfusions are not usually indicated.

ARDS, acute respiratory distress

syndrome; CSF, cerebrospinal fluid.

Chest X-ray shadowing

Consider pulmonary tubercul

osis, SARS and MERS CoV, and Legionnaires’ disease, in addition to the common

causes of community-acquired pneumonia (Chapter 62).

Meningism

e See Chapter 68 for the management of suspected bacterial meningitis, and Chapter 69 for suspected

encephalitis.

leptospirosis or brucellosis.

Perform a lumbar puncture, preceded by CT only if indicated.
If the CSF shows no organisms but a high lymphocyte count, consider tuberculous meningitis (Appendix 68.1),

If there are other features suggesting leptospirosis (haemorrhagic rash, conjunctivitis, renal failure, jaundice),

give ceftriaxone or benzy! penicillin or doxycycline.

Jaundice

e See Chapter 23 for the assessment of the patient with acute jaundice.
o Always consider falciparum malaria. Others causes are viral hepatitis A, B and E (but with these infections

patients are usually afebril

e when jaundice appears), leptospirosis, cytomegalovirus and Epstein-Barr virus

infection, in addition to non-infectious causes, including drug and alcohol toxicity.
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Diarrhoea
e See Chapter 22 for the management of the patient with acute diarrhoea.
e Causes to consider following recent travel abroad are given in Table 22.5.

Eosinophilia

The presence of eosinophilia in association with fever in returned travellers usually indicates an invasive helminth
infection, butexclude other causes, especially atopy and drug reactions. Causes include filariasis (clues nocturnal
or diurnal fever pattern); early phase of strongyloides and hookworm infections (abdominal pain, diarrhoea);
hookworm and roundworm pneumonitis (cough, wheeze); early schistosomiasis (freshwater exposure especially
in Africa/Middle East, urticarial rash, wheeze, altered semen); and loiasis (travel to Africa, transient peripheral skin
swellings). Seek expert advice on special investigations needed.

Further reading

Beeching NJ, Fletcher TE, Wijaya L (2013). Health problems in returned travellers. In Principles and Practice of
Travel Medicine, 2nd edn. Ed. Jane N. Zuckerman. Blackwell Publishing Ltd. pp 260-286.

Centers for Disease Control and Prevention: Traveler's Health. https://www.cdc.gov/

Checkley AM, Chiodini PL, Dockrell DH, et al, for British Infection Society and Hospital for Tropical Diseases.
Eosinophilia in returning travellers and migrants from the tropics: UK recommendations for investigation and
initial management (2010). Journal of Infection, 60, 1-20.

Johnston V, Stockley JM, Dockrell D, et al, for British Infection Society and the Hospital for Tropical Diseases
Fever in returned travellers presenting in the United Kingdom: recommendations for investigation and initial
management (2009). Journal of Infection, 59, 1-18.

Kularatne SAM (2015). Dengue fever. BMJ 351, h4661. DOI: 10.1136/bmj.h4661.

Lalloo DG, Shingadia D, Bell DJ, Beeching NJ, Whitty CJM, Chiodini PL, for the PHE Advisory Committee on
Malaria Prevention in UK Travellers (2016). UK malaria treatment guidelines. Journal of Infection 72,
635-649.

Thwaites GE, Day NP (2017). Approach to fever in the returning traveler. New England Journal of Medicine,
376, 548-560.
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Acute medical problems in the
HIV-positive patient
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Human immunodeficiency virus (HIV) positive patients get common diseases as well as those that reflect their

immune deficiency. The spectrum of HIV infection is summarized in Box 34.1.

e Establish from the patient who knows about the HIV diagnosis among the patient’s relatives and friends:

be sensitive to their needs and respect the patient’s right to confidentiality.

Box 34.1 Spectrum of HIV infection.

sero-conversion)
Group 2  Asymptomatic infection
Group 3 Symptomatic disease
Group 4  Advanced disease: CD4 count <200 x 10%/L)
Constitutional disease (e.g. fever, weight loss, diarrhoea)*
Neurological disease (HIV encephalopathy, opportunistic infection,
central nervous system lymphoma)
Secondary infectious diseases:
e Pneumocystis pneumonia
e Cytomegalovirus chorioretinitis, colitis, pneumonitis or adrenalitis
e Candida albicans: oral thrush*, oesophagitis
e Mycobacterium avium-intracellulare: localized or disseminated infection
e Mycobacterium tuberculosis infection*
e Cryptococcus neoformans: meningitis or disseminated infection
e Toxoplasma gondii: encephalitis or intracerebral mass lesions
e Herpes simplex virus: severe mucocutaneous lesions, oesophagitis
e Cryptosporidium spp. diarrhoea
e Cystoisospora belli diarrhoea
Secondary neoplasms:
e Kaposi's sarcoma (cutaneous and visceral)
e Lymphoma (brain, bone marrow, gut)
Other conditions (thrombocytopenia, non-specific interstitial pneumonitis)*
AIDS is diagnosed in an HIV-positive patient with group 4 disease, except those marked*

Group 1 Acute infection or primary HIV infection (@ mononucleosis-like syndrome associated with

Acute Medicine: A Practical Guide to the Management of Medlical Emergencies, Fifth Edition. Edited by

David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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» Take appropriate safety precautions when handling any body fluid and label specimens according to local
policies.

» The management of acute medical problems in the patient with HIV/AIDS is often complex, and you should
seek advice from an infectious disease (ID) physician early on.

Breathlessness (see also Chapter 10)

Pulmonary infection (especially with Pneumocystis jirovecii pneumonia) remains the most common acute
presentation of HIV-positive patients. Causes to consider are given in Table 34.1. Management is summarized
in Figure 34.1.
1 Attach a pulse oximeter and check arterial blood gases: the patient may be severely hypoxaemic with minimal
lungsigns. Give oxygen to maintain arterial oxygen saturation >90%. Investigations needed urgently are given
in Table 34.2.
2 Your clinical assessment and the chest X-ray appearance may provide cluesto the likely diagnosis (Table 34.3).
e Dual pathology is relatively frequent, and definitive diagnosis depends on microbiological findings.
e [nitial treatment for suspected Pneumocystis jirovecii pneumonia (PCP) is given in Table 34.4.
e Seek advice from a chest physician and ID physician on further management. Examination of induced
sputum and/or bronchoscopic alveolar lavage fluid are often helpful in making a diagnosis.

( HIV-positive patient with respi

Key observations (Table 1.1)
Focused assessment (Tables 34.1 and 34.3)
Urgent investigation (Table 34.2)

chesVinfectious
diseases physician

No sputum/pathogen
not identified

} No sputum/pathogen
not identified

Treat likely

| diagnosis

| (Table 34.4)

Further investigation for
Pneumocystis jirovecii
pneumonia: CT, examination
of induced sputum;
bronchoalveolar lavage (BAL) |

Y
Treat

Figure 34.1 Assessment and management of the HIV-positive patient with respiratory symptoms.

Observation
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Table 34.1 Respiratory symptoms in the HIV-positive patient.

CDA T cell count (x10°/L)

>500 200-500 <200
Usual causes Usual causes Usual causes
Mycobacterium tuberculosis infection M. tuberculosis infection Pneumocystis jirovecii pneumonia

M. tuberculosis infection

M. avium-intracellulare infection
Cytomegalovirus pneumonitis
Fungal pneumonia

Kaposi's sarcoma

Table 34.2 Urgent investigation of the HIV-positive patient with respiratory symptoms.

Chest X-ray

Arterial blood gases and pH

Full blood count and differential white count

CD4 T cell count and HIV viral load

Blood culture (positive in most patients with Mycobacterium avium-intracellulare infection: use specific myobacterial
culture bottles)

Blood glucose

Sodium and potassium, urea and creatinine

Liver function tests

Lactate dehydrogenase (raised in Pneumocystis jirovecii pneumonia)

Expectorated sputum if available for Gram and Ziehl-Neelsen stains and culture

Induced sputum (using hypertonic saline via nebulizer) for staining or PCR for Pneumocystis jirovecii
and mycobacterial stains and culture

Consider fibre-optic bronchoscopy (for bronchoalveolar lavage or transbronchial biopsy)




Table 34.3 Diagnostic clues in the HIV-positive patient with respiratory symptoms.

Diagnosis

Clinical features

Chest X-ray features

Pneumocystis
(jirovecii) pneumonia (PCP)

Mycobacterium tuberculosis
infection

Mycobacterium avium-
intracellulare infection

Bacterial pneumonia
(Chapter 62)

Cytomegalovirus
pneumonitis

Fungal pneumonia

Kaposi's sarcoma

Dyspnoea, often of slow onset

Dry cough

Lungs clear, or sparse basal crackles
Fever

See Table 34.4

Cough
Haemoptysis
Fever

Cough
Dyspnoea
Fever

Commoner in smokers
Productive cough
Focal signs

Fever

Clinically indistinguishable from PCP (dual infection may occur)

Fever
Cough
Weight loss

Systemic features of fungal infection may be present (skin

lesions, lymphadenopathy, hepatosplenomegaly)

No fever
Dyspnoea

May be associated with cutaneous Kaposi‘s sarcoma

Perihilar haze: diffuse bilateral interstitial or alveolar shadowing
Lobar consolidation rare

Pleural effusion rare

Pneumothorax may occur

See Table 34.4

More often typical of tuberculosis if CD4 count is >200: multiple areas of
consolidation, often with cavitation, in one or both upper lobes

Often normal

Focal consolidation

Diffuse bilateral interstitial shadowing

Diffuse bilateral interstitial shadowing in ~50%

Focal shadowing, nodules, cavities, pleural effusion and hilar adenopathy may be
seen

Diffuse bilateral interstitial shadowing, more nodular than PCP
May be unilateral and associated with hilar adenopathy
Pleural effusion strongly suggestive
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Table 34.4 Pneumocystis jirovecii pneumonia (PCP): diagnosis and management.

Element Comment

Patients at risk Newly diagnosed HIV infection with advanced disease (CD4 count <200)
Patients with previous PCP or CD4 count <200 who are not taking prophylaxis

Clinical features Subacute onset

Fever (~90%)
Cough (~95%), usually non-productive Progressive breathlessness (~95%)
Tachypnoea (~60%)
Chest examination normal in ~50%
Chest X-ray features Initially normal in up to 25%
Commonest abnormalities are diffuse bilateral interstitial or alveolar shadowing
Lobar consolidation rare. Pleural effusion rare. Pneumothorax may occur
Induced sputum Staining of induced sputum for P. jirovecii trophic forms and cysts
Specificity ~100%, sensitivity 50-90%
PCR Sensitivity 98%, specificity 80-98%

Bronchoscopy with Indicated if PCP is suspected but induced sputum is non-diagnostic or cannot be
bronchoalveolar lavage done

Specificity ~100%, sensitivity ~80-90%
Antimicrobial therapy First choice: co-trimoxazole PO or IV for 21 days. Causes haemolysis in glucose-6-

phosphate dehydrogenase-deficient patients (African/Mediterranean). Other side

effects include nausea, vomiting, fever, rash, marrow suppression and raised

transaminases.

Alternative regimens: primaquine + clindamycin; atovaquone; pentamidine
Adjuvant steroid therapy Startimmediately if severe PCP (breathless at rest; PaO2 breathing air <8 kPa;

extensive interstitial shadowing on chest X-ray)

Give prednisolone 40 mg twice daily PO for 5 days, followed by prednisolone 40 mg

daily PO for 5 days, then prednisolone 20 mg daily PO for 11 days

Neuro-ophthalmic problems (see also Chapter 14)

With improved PCP prophylaxis, HIV-positive patients are presenting more frequently with neuro-ophthalmic
problems (Table 34.5).

Table 34.5 Headache/delirium/focal neurological signs in the HIV-positive patient.

CDA T cell count (x10°/L)

>500 200-500 <200

Usual causes Usual causes Usual causes

(see also Chapters 4, 14 and 15) HIV encephalopathy Primary CNS lymphoma
Tuberculous meningitis Tuberculous meningitis (Appendix 68.1)
(Appendix 68.1) Toxoplasmosis

Cryptococcal meningitis (Appendix 68.2)
Progressive multifocal leucoencephalopathy
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Delirium with or without headache (see also Chapters 4 and 15)

Consider toxoplasmosis, cryptococcal meningitis (Appendix 68.2), cerebral lymphoma and progressive multifocal

leucoencephalopathy. HIV encephalopathy is diagnosed by exclusion of other causes.

e Arrange urgent cranial CT or MR scan.

e Perform a lumbar puncture (LP) if the scan is normal. Send CSF for cell count; protein concentration; glucose
(fluoride tube, together with blood glucose at same time); Gram, Ziehl-Neelsen and India ink stains; and
culture and specific tests for Cryptococcus spp., Toxoplasma gondii and mycobacteria.

e |f no specific diagnosis can be made, consider giving empirical treatment for toxoplasmosis with pyrimeth-
amine and sulphadiazine, and repeat the scan after 2—-3 weeks.

e Seek advice from an ID physician and neurologist.

Focal upper motor neuron signs

e Consider toxoplasmosis or lymphoma.

e Arrange urgent cranial CT or MRI.

e Perform a LP if the scan is normal, and send CSF for investigation as above.

e |f focal lesions (ring-enhancing, with surrounding oedema on CT), treat as toxoplasmosis.
e Seek advice from an ID physician and neurologist.

e Consider sterotactic biopsy.

Impaired vision (see also Chapter 19)

Ophthalmic complications are more likely in advanced HIV and CD4 T cell count <50, particularly

cytomegalovirus (CMV) retinitis and toxoplasmosis. Syphilis and tuberculosis may also affect the eye and

may occur at any CD4 count.

e Suspect CMV retinitis: fundoscopy shows characteristic infiltrates, similar in appearance to soft exudates.

e Seek advice from an opthalmologist.

e Treatment is with ganciclovir (or cidofovir or foscarnet if ganciclovir is contraindicated; both are nephrotoxic).
Gancicovir and its oral form valganciclovir can cause severe marrow depression which must be monitored.

Acute diarrhoea (see also Chapter 22)

See Chapter 22 for the assessment and management of the patient with acute diarrhoea.

Establish the differential diagnosis from the history and examination (Table 22.1). Strict infection control
protocols must be followed (including barrier nursing and hand-washing). Investigations needed urgently are
given in Table 22.2.

e Features of community-acquired infective diarrhoea are given in Table 22.3 and hospital-acquired diarrhoea in
Table 22.4.

e Particular pathogens to consider in the patient with HIV/AIDS are given in Table 34.6.

e Seek advice from an ID physician and gastroenterologist.
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Table 34.6 Chronic diarrhoea in the HIV-positive patient: specific pathogens to consider (in addition to other causes: see

Chapter 22).

Cause

Clinical features

Diagnosis/treatment

Cryptosporidiosis
(Cryptosporidium
species)
Cystoisosporiasis
(Cystoisospora
belli)

Cytomegalovirus
(CMmvV)

Subacute onset

Associated abdominal pain

Severe diarrhoea

Incubation period One week
Associated fever, abdominal pain,
diarrhoea with fatty

stools

Diarrhoea may be accompanied by
systemic illness and hepatitis

Identification of oocysts in stool
Seek expert advice on treatment

Identification of oocysts in
stool, duodenal aspirate or jejunal biopsy
Seek expert advice on treatment

Serology and/or blood PCR for CMV; consider large
bowel endoscopy and biopsy
Seek expert advice on management

Further reading

British Association for Sexual Health and HIV Guidelines https:/Amww bashh.org/guidelines

British HIV Association (BHIVA) Guidelines http//www bhiva.org/guidelines.aspx

European AIDS Clinical Society Guidelines. Version 8.1 October 2016. http://www.eacsociety.org/files/
guidelines_8.1-english.pdf.

Maartens G, Celum C, Lewin SR (2014). HIV infection: epidemiology, pathogenesis, treatment, and
prevention. Lancet 384, 258-271.

World Health Organization. Consolidated guidelines on HIV prevention, diagnosis, treatment and care for key
populations; 2016 update. httpZ//apps.who.int/rris/bitstream/10665/246200/1/9789241511124-eng.pdf?ua=1.
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CHAPTER 35

Sepsis

Guy GLovER AND MANU SHANKAR-HARI

e Make a working diagnosis of sepsis (Box 35.1) if a patient has organ dysfunction in the contextof suspected or
proven infection. Because infection may be occult consider the diagnosis whenever organ dysfunction is

unexplained.

Box 35.1 Definitions and criteria.

Organ dysfunction

qSOFA

circulatory, cellular and metabolic
abnormalities are associated with a
greater risk of mortality than sepsis alone

Organ dysfunction is identified using SOFA
score.

If previous baseline organ dysfunction is
not known, for the purposes of the initial
diagnosis baseline SOFA could be
assumed as 0.

Consists of three variables

Presence of two or more of these
abnormalities in patients with suspected
infection identifies higher risk of
developing adverse outcomes often
associated with sepsis.

Term Definition Clinical criteria

Sepsis Life-threatening organ dysfunction caused Suspected or proven infection with total
by a dysregulated host response to SOFA score >2
infection

Septic shock Subset of sepsis in which underlying Sepsis with persisting hypotension

requiring vasopressor therapy to maintain
mean arterial pressure >65 mmHg and
having a serum lactate level >2 mmol/L,
despite adequate volume resuscitation.
Please refer to Table 35.6

Systolic blood pressure <100 mmHg
Acute change in mentation (GCS >13)
Respiratory rate >22/min

Definition refers to the illness concept and Criteria refers to the clinical variables used to identify a case of
sepsis or septic shock.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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Box 35.2 Sepsis Care Bundle: quality standards.

To be completed within three hours
* Measure lactate level
e Obtain 2 or more blood cultures prior to administration of antibiotics
e Administer broad spectrum antibiotics
e Administer 30 ml/kg crystalloid for hypotension or lactate >4 mmol/L
To be completed within six hours
* Start vasopressor therapy for hypotension that does not respond to initial fluid resuscitation,
to maintain a mean arterial pressure (MAP) >65 mmHg.
* In the event of persistent hypotension after initial fluid administration (MAP < 65 mmHg) or if initial
lactate was >4 mmol/L, re-assess volume status and tissue perfusion and document findings with:
EITHER:
Repeat focused exam (after initial fluid resuscitation) including vital signs, capillary refill, pulse, and skin
findings.
OR TWO OF THE FOLLOWING
® Measure CVP
® Measure ScvO,
® Bedside cardiovascular ultrasound
® Dynamic assessment of fluid responsiveness with passive leg raise or fluid challenge
e Re-measure lactate if initial lactate was elevated

e Septic shock (Box 35.1) is a subset of sepsis in which underlying circulatory, cellular and metabolic
abnormalities are associated with a greater risk of mortality than sepsis alone.
e Escherichia coli, Staphylococcus aureus and Streptococcus pneumoniae (pneumococcus) are the commonest
pathogens.
A good outcome depends on prompt diagnosis, adequate fluid resuscitation, timely administration of
appropriate initial antibiotic therapy, and drainage of any infected collection. An overview of the principles of
clinical management is shown in Box 35.2.

Priorities

Manage patients with sepsis according to a sepsis bundle, for example Surviving Sepsis Campaign

Bundle (Box 35.2) or the United Kingdom ‘Sepsis 6.

1 If systolic BP is <100 mmHg and/or the serum lactate is elevated, give crystalloid [V 500 mL over 15 min using
one, if necessary two, large bore (16 G or larger) cannulae. Give further IV fluid up to at least 30 ml/kg if
hypotension or hyperlactataemia persists. Give high flow oxygen by mask initially, adjusted as needed to
maintain arterial oxygen saturation >94% once adequate monitoring is in place.

2 Examine for a focus of infection (Table 35.1).

e The clinical setting may make it obvious, for example signs of pneumonia (Chapters 62, 63) or meningitis
(Chapter 68) or recent instrumentation of the urinary or biliary tract.
e Check for neck stiffness, focal lung crackles or bronchial breathing, heart murmur, abdominal tenderness or
guarding, acute arthritis, cellulitis, soft tissue abscess and signs of infection at the site of IV lines.
e Obtain a surgical opinion if you suspect an abdominal or pelvic source of sepsis.
e Many patients with neutropenic sepsis (Chapter 101) have no detectable clinical focus.
3 Investigations required urgently are given in Tables 35.2 and 35.3.
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Table 35.1 Clinical assessment of the patient with suspected sepsis.

History

Context: age, sex, comorbidities, medications, hospital or community acquired

Current major symptoms and their time course

Risk factors for sepsis? Consider immunosuppressive therapy, HIV-AIDS, cancer, renal failure, liver failure, diabetes,
malnutrition, splenectomy, IV drug use, prosthetic heart valve, other prosthetic material, peripheral IV cannula, central
venous cannula, bladder catheter

Recent culture results?

Recent surgery or invasive procedures?

Recent foreign travel?

Contact with infectious disease?

Examination

Physiological observations

Head and neck: Neck stiffness? Jaundice? Mouth, teeth and sinuses: focus of infection? Lymphadenopathy?
Chest: Focal lung crackles/bronchial breathing? Pleural/pericardial rub? Heart murmur? Prosthetic heart valve?
Pacemaker/ICD?

Abdomen and pelvis: Distension? Ascites? Tenderness/guarding? Bladder catheter? Perineal/perianal abscess?
Limbs: Acute arthritis? Prosthetic joint? Abscess?

Skin and soft tissues: Rash/purpura? Pressure ulceration? Cellulitis? Soft-tissue infection? IV cannula/tunnelled line?

e Earlyconfirmation of infection is from microscopy or Gram staining or PCR panels or antigen detection tests.
Take blood cultures and cultures from other relevant sites urgently in sepsis.
e A raised lactate is an important marker of septic shock and is associated with increased mortality (other
causes include liver dysfunction, seizures, metformin and salbutamol).
4 Start antibiotic therapy as soon as blood has been taken for culture and well within one hour. Mortality rises
with any delay.

Table 35.2 Urgent investigation of the patient with sepsis.

Blood tests

Full blood count (the white cell count may be low in overwhelming bacterial sepsis; a low platelet count may reflect
disseminated intravascular coagulation)

Clotting screen if purpura or jaundice, prolonged oozing from puncture sites, bleeding from surgical wounds or low
platelet count

C-reactive protein

Sodium, potassium, urea and creatinine

Blood glucose (hypoglycaemia can complicate sepsis, especially in patients with liver disease)

Liver function tests

Amylase

Arterial gases, pH and lactate

Microbiological tests (Table 35.3)

Imaging
Chest X-ray
Other imaging as directed by the clinical picture

Other tests
ECG if aged >50, history of cardiac disease or suspicion of arrythmia
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Table 35.3 Microbiological tests in suspected sepsis.

Blood cultures - two sets drawn before administration of antimicrobials provided it will not lead to significant delays in

therapy (positive in 30-50% and then associated with a worse outcome)

If a vascular catheter is suspected as the source then either:

1. Take paired cultures from peripheral stab and from each lumen of the catheter (this technique may be associated with
a high rate of contamination) or

2. Remove the catheter and request MC&S on the tip - this latter is recommended if the patient is in septic shock and
deteriorating.

Sputum culture — once intubated a deep, non-directed, or bronchoscopic directed washing has greater sensitivity and

specificity

Mid-stream urine for urinalysis and MC&S

Invasive sampling/drainage of fluid collections in otherwise sterile spaces, for example joint aspiration if suspected septic

arthritis (P. 701), pleural or ascitic fluid aspiration for microscopy and culture (P. 679 and 688), lumbar picture for CSF

examination if suspected meningitis (P. 696)

Stool MC&S, CDT (if diarrhoea or recent foreign travel)

Bacterial swabs of any inflamed or discharging soft tissue areas or wounds

Molecular or antigen based tests, for example urinary antigens for legionella, pneumococcus, nasopharyngeal swabs for

respiratory viral panel

Malarial film if appropriate travel history (P. 211)

HIV test

Principles of good antibody practice are given in Table 35.4. The antibiotic used should be guided by a
hospital protocol or an infection specialist based on the likely organism, taking account of the source of
sepsis if known (Table 35.5), whether the infection is community or hospital-acquired, results of previous
isolates from the patient and the local pattern of antibiotic resistance in patients.

Gentamicin levels need to be monitored and doses should be reduced in renal impairment (consult the
British National Formulary).

Substitute amikacin for gentamicin if gentamicin resistance is prevalent.
Substitute vancomycin for flucloxacillin if methicillin-resistant Staphylococcus aureus (MRSA) infection is
possible. Serum levels of vancomycin should be measured.

5 'Red flag’ signs:
e Systolic blood pressure <90 mmHg (or >40 mmHg fall from baseline)
e Heart rate >130/min
e Oxygen saturations <91%
e Respiratory rate >25/min
e Responds only to voice or pain/unresponsive
e Lactate >2.0 mmol/L
Presence of one or more of red flag signs is an emergency. Refer to the Critical Care Outreach Team for
further management of these patients in an intensive care or high-dependency unit.
6 Patients with sepsis are at risk of rapid deterioration and should be monitored closely every 30-60 min:
e Heart rate
e Blood pressure
e Respiratory rate
Avrterial oxygen saturation

e Temperature
Conscious level
Fluid balance including hourly urine output
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Table 35.4 Good practice in antimicrobial prescribing for sepsis.

Antibiotics should be administered within one hour of diagnosis
Antibiotics should be ‘broad spectrum’, covering all of the likely pathogens (Table 35.5)
Consider whether the infection is community acquired or healthcare associated, any previously known culture results and

the patient’s allergy status when selecting antimicrobials

The first dose should prescribed as a timed ‘stat’ and the need for urgent administration should be communicated to

nursing staff

The indication for the antibiotics should be documented as well as a review and stop date
Antibiotics should be de-escalated as soon as it is safe to do so by narrowing the spectrum and converting to oral therapy

Table 35.5 An example of initial antibiotic therapy regime for adult sepsis (excludes penicillin allergic patients). Always
seek local guidance and check doses in the British National Formulary.

Suspected source of sepsis

Initial antibiotic therapy (IV, high dose if septic shock)

Bacterial meningitis

Community-acquired pneumonia
Hospital-acquired pneumonia
Infective endocarditis

Urinary tract infection

Intra-abdominal sepsis, for example appendicitis,
peritonitis. Seek advice for other conditons, for
example spontaneous bacterial peritonitis.
Suspected vascular catheter related bloodstream
infection

Septic arthritis (native joint)

Seek advice for prosthetic joint or metalwork
infection

Cellulitis

Necrotizing fasciitis

Discuss urgently with Infection/plastic surgeon
No localizing signs: neutropenic

No localizing signs: not neutropenic

Ceftriaxone 4g IV as a single dose on day 1, then 2g IV
OD thereafter. If immunocompromised or age >60y
consider amoxicillin 2 g IV g 4-hourly to cover listeria
Severe (CURB 65 >2): co-amoxiclav 1.2 g IV tds, plus
doxycycline 200 mg PO OD

Co-amoxiclav 1.2 g IV tds, plus gentamicin 5Smg/kg IV

(if late >3 days after admission)

Take 3 sets of cultures, ideally 2--4 hours apart. Discuss with
Infection prior to starting antibiotics see Table 52.7 P. 336
Complicated/healthcare associated/pyelonephritis:
co-amoxiclav 1g IV tds

Cefuroxime 1.5g IV tds plus metronidazole 500 mg IV tds

Vancomycin IV plus gentamicin Smg/kg IV

Flucloxacillin 2 g IV qds

Flucloxacillin 2 g IV qds

Cefuroxime 1.5g IV tds plus gentamicin 5 mg/kg IV plus
metronidazole 500 mg IV tds

Meropenem 1g IV tds

Community associated: cefuroxime 1.5g IV tds plus
gentamicin Smg/kg IV plus metronidazole 500 mg IV tds
Healthcare associated: co-amoxiclav 1.2 g IV tds plus
gentamicin 5mg/kg IV

Further management

Hypotension and organ dysfunction

Management requires invasive monitoring and critical care expertise.

Arterial and central venous monitoring will be required if the patient isin septic shock or once in the ICU but

placement should not delay initial priorities.
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The first priority is adequate fluid resuscitation, using a balanced crystalloid (e.g. Hartmann's solution). This
should be guided by a clinical assessment of the circulation and tissue perfusion. A CVP of +8-12 (12-15 mmHg
in mechanically ventilated patients) has been proposed as a target to guide fluid resuscitation, although more
sophisticated measures may also be used which include response to passive leg raising, echocardiography or
cardiac output monitoring.

If the patient remains hypotensive despite adequate fluid correction, start norepinephrine (dose range
0.05-1.0 pgm/kg/min). This must be administered via a central line. Aim for mean arterial pressure >65 mmHg.
The goal is to restore tissue perfusion. Monitor with:

e Vital signs, capillary refill time, pulse and skin findings
e Urine output (aim for >0.5 ml/kg/hr)

e Arterial lactate (aim for normalization)

e Central venous O, saturation (ScvO3) (aim for >70%)

If evidence of end organ hypoperfusion persists, perform a bedside echocardiogram and / or measure the
cardiac output. Consider measures to improve oxygen delivery, such as transfusion of packed red cells or adding
inotropic therapy, for example dobutamine.

Respiratory support

Mechanical ventilation in sepsis is indicated for:

e Severe acidosis

e Multi-organ failure

e Reduced consciousness

e Respiratory failure, for example due to pneumonia or the acute respiratory distress syndrome (ARDS). ARDS is
characterized by acute-onset hypoxia and bilateral pulmonary infiltrates in the absence of a cardiac cause
(excluded by pulmonary artery occlusion pressure measurement or echocardiography).
The principles of ARDS management include:

e Mechanical ventilation with positive end expiratory pressure (PEEP) and low tidal volumes (6 ml/kg predicted
body weight)

e A conservative fluid regimen

e Ventilation in the prone position for moderate or severe ARDS

e Neuromuscular blocking drugs for severe ARDS

Acute kidney injury (see Chapter 25)

Acute kidney injury (AKI) is common in sepsis and is associated with a worse outcome. The principles of treatment

of AKI in sepsis are:

e Rule out additional obstruction

e Optimize fluid replacement and correction of tissue perfusion

e Consider renal replacement (usually with continuous veno-venous haemofiltration or haemodialysis) for
refractory oliguria, fluid overload, acidosis, hyperkalaemia or azotaemia

Source control

When a persisting source of sepsis exists it is unlikely that antibiotics alone will be effective. Consider empyema,
appendicitis, pyelonephrosis, necrotizing fasciitis. Indwelling cannulae, especially central venous lines, should be
removed (and the tip sent for culture)

Antibiotic de-escalation and stewardship
Once the pathogenic organism is known the spectrum should be narrowed. Change to oral therapy once the
patient is improved and apyrexial for >24 h. Most guidelines recommend a 7-10 day course but a shorter course
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(e.g. 5 days) may besafe if clinical resolution has occurred. In some situations, prolonged courses are necessary,
for example infective endocarditis, lung abscess or bone infection: seek advice from a microbiologist. To avoid the
development of resistance and the development of health-care associated infection (e.g. Clostridium difficile
diarrhoea) antibiotics should not be overused:

e Document the indication for the drug

e Review the need for continuing antibiotics early and repeatedly

e If the diagnosis of sepsis is refuted the antibiotic should be stopped

Problems

Sepsis in the neutropenic patient (see Chapter 101)
Patients with neutrophil counts <0.5x 10%/L are at high risk of bacterial infection, particularly from Gram-
negative rods and Staphylococcus aureus and epidermidis. If the neutropenic patient has a single temperature
>38°C, or two spikes of fever of >37.5°C during a 24-h period, the likely cause is bacterial infection and empiric
broad spectrum antibiotic therapy should be started. Search for a focus of infection. Examination should include
the entire skin including the perineum and perianal region, indwelling IV line and other IV sites, and the mouth,
teeth and sinuses. Investigations required urgently are given in Tables 35.2 and 35.3. Several antibiotic regimens
have been shown to be effective in neutropenic patients without localizing signs:
¢ Antipseudomonal penicillin plus an aminoglycoside (e.g. azlocillin and gentamicin) or
e Monotherapy with a third-generation cephalosporin (e.g. ceftazidime) or aztreonam.

Ask for advice from a haematologist.

Sepsis associated with IV drug use
Several causes of fever must be considered (Table 35.7). Right-sided endocarditis may not give rise to abnormal
cardiac signs. Antibiotic therapy must cover staphylococci.

Table 35.6 Sequential (sepsis-related) organ failure assessment score.

Organ system Variable (units) Dysfunction Failure
1 2 3 4
Respiratory system  Pa0,/FiO, ratio <533 <40 <26.7 and <13.3and
(kPa) ventilation ventilation
Cardiovascular MAP (mmHg) or MAP Dopamine <5 or Epinephrine or Epinephrine or
system vasoactive drugs <70 Dobutamine norepinephrine norepinephrine
pugm/Kg/min <0.1 >0.1
Central nervous Glasgow coma score 13-14 10-12 6-9 <6
system
Coagulation Platelets <150 <100 <50 <20
Renal Creatinine (umol/L) 110-170 171-299 300-440 >400
OR <500 mLs/24 <200
Urine output hours hours
(ml/24 hr)

Liver Bilirubin pmol/L 30-32 33-101 102-204 >204
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Table 35.7 Possible causes of fever associated with IV drug use.

Infection at injection sites

Thrombophlebitis

Endocarditis (especially right-sided) (which may be complicated by septic pulmonary embolism)
Pulmonary tuberculosis

Hepatitis B or C

Septic arthritis

Pyrogen reaction

AlDS-related infection, for example cryptococcal meningitis, Pneumocystis carinii pneumonia

Disseminated intravascular coagulation

Disseminated intravascular coagulation (DIC) is a complication of sepsis (as well as a number of non-infective
disorders). This should be suspected in patients with sepsis and also in patients with septic shock who develop
purpura, prolonged oozing from puncture sites, bleeding from surgical wounds or bleeding from the gastro-
intestinal and respiratory tracts. Confirm by a low platelet count (<100 10'?/L), prolonged prothrombin and
activated partial thromboplastin times, and a high plasma concentration of fibrin degradation products. Ask
advice on management from a haematologist.

If there is active bleeding or a significant invasive procedure (i.e. surgery or radiological drainage) is needed,
give fresh frozen plasma and platelet concentrates, although this is not usually necessary for invasive lines in the
ICU (seek senior advice). There is no conclusive evidence for the use of heparin in the treatment of DIC, but this
should be considered if there is thromboembolism. Give vitamin K 10mg IV to reverse possible vitamin
K deficiency which may contribute to the coagulopathy, although there is no evidence base addressing this
specific question in sepsis.

Further reading

Long B, Koyfman A (2016) Clinical mimics: An Emergency Medicine—focused review of sepsis mimics. Journal
of Emergency Medicine. 52, 34--42.

Seymour CW, Liu VX, lwashyna TJ, et al. (2016) Assessment of clinical criteria for sepsis: For the Third
International Consensus definitions for sepsis and septic shock (Sepsis-3). JAMA 315, 762-774.

Shankar-Hari M, Phillips GS, Levy ML, et al. (2016) Developing a new definition and assessing new clinical
criteria for septic shock: For the Third International Consensus definitions for sepsis and septic shock
(Sepsis-3). JAMA 315, 775-787.

Singer M, Deutschman CS, Seymour CW, et al. (2016) The Third International Consensus definitions for sepsis
and septic shock (Sepsis-3). JAMA 315, 801-810.

Surviving Sepsis Campaign Guidelines. http//www.survivingsepsis.org/Guidelines/Pages/default.aspx.

Vincent J-L, Mira J-P, Antonelli M. (2016) Sepsis: older and newer concepts. Lancet Respir Med 4, 237-240.
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Poisoning

NiGeL LANGFORD AND DAVID SPRIGINGS

¢ Inthe UK, ifyou need advice about the management of a patient with severe or complex poisoning (e.g. multiple
medications taken, pregnancy or major comorbidities), contact the National PoisonsInformation Service (NPIS)
for advice (24-hour phone line, 0344 892 0111).

¢ Information on poisons and the management of poisoning is also available at the TOXBASE website (www
.toxbase.org) (the primary clinical toxicology database of the NPIS; user name and password needed).

e Management of the patient with suspected poisoning is summarized in Figure 36.1.

Priorities

The unconscious patient with suspected poisoning
1 Stabilize the airway, breathing and circulation

e For detailed guidance, see Chapters 1, 59, 112 (airway management), 11 and 113 (management of
respiratory failure) and 2 (management of hypotension and shock).

e If carbon monoxide poisoning is suspected (Appendix 36.2), give oxygen 10LU/min by a tightly fitting
facemask with a circuit which minimizes rebreathing.

2 Exclude and correct hypoglycaemia

e If blood glucose is <4.0 mmol/L, give 100 mL of 20% glucose or 200 mL of 10% glucose over 15-30 min IV,
or glucagon 1 mg IV/IM/SC.

e Recheck blood glucose after 10 min: if still <4.0 mmol/L, repeat the above IV glucose treatment.

e in patients with malnourishment or alcohol-use disorder, there is a remote risk of precipitating Wernicke
encephalopathy by a glucose load: prevent this by giving thiamine 100 mg IV before or shortly after glucose
administration.

e See Chapter 81 for further management of hypoglycaemia.

3 Treat prolonged or recurrent major seizures

* Take into account pre-hospital treatment. Give lorazepam (which is less likely to cause respiratory
suppression) 0.1 mg/kg (typically 4-8 mg) IV over 5-10 min (Table 16.2), midazolam 10 mg buccally
(NICE-recommended, but only licensed in patients <18 years), or diazepam 10-20mg IV at a rate of
<2.5mg/min (faster injection rates carry the risk of sudden apnoea).

e |If the seizure does not terminate, give a second dose, to a maximum total dose of lorazepam 8 mg or
diazepam 40 mg.

e See Chapter 16 for further management of seizures/status epilepticus.

4 Give naloxone, if opioid poisoning is possible or must be excluded

e If the respiratory rate is <12/min, or the pupils are pinpoint, or there is other reason to suspect opioid
poisoning, give naloxone 800 jigm IV every 2-3 min up to a total dose of 4000 jigm or until the respiratory
rate is >15/min. Large doses may be required in a severely poisoned patient or if synthetic opioids have been
taken. Aim for reversal of respiratory depression, not full reversal of consciousness

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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and 36.2)

If unconscious:

e Stabilize airway, breathing and circulation

e Discuss endotracheal intubation if Glasgow Coma Scale
(GCS) score is 8 or below

e Correct hypoglycemia

- If opioid poisoning suspected, give naloxone

v S— ~ e —

[ Focused assessment:
e Which poisons taken, in what amount, over what period? |
* \Jomiting since ingestion?
e Current symptoms?
* Known physical or psychiatric illness?
L Systematic examination

Consider specific antidote (Table 36.5)

Figure 36.1 Management of the patient with suspected poisoning.

e If there is a response to bolus naloxone, start an IV infusion: make up a naloxone solution with 10 mg
naloxone (25 vials) made up to a final volume of 50 mL with glucose 5% (200pugm/mL) and infuse using an
IV pump. Start the infusion at 60% of the initial dose required for resuscitation per hour, and titrate against
the respiratory rate and conscious level.
* In patients who have taken partial opioid agonists such as buprenorphine, methadone and tramadol,
repeated large (1200 pgm) doses of naloxone may be required to achieve a satisfactory response.
e |f thereis no response to naloxone, this suggests that another CNS depressant has been taken or brain injury
has occurred.
5 Obtain the history
The history should be obtained from all available sources: ambulance personnel, friends and family, primary
care and hospital records.
6 Make a systematic examination
e The clinical features may provide clues to the poison (Tables 36.1 and 36.2). Mixed poisoning is common.
e Bear in mind the possibility of multiple pathology (e.g. poisoning followed by head injury; poisoning on a
background of chronic liver disease). Points to cover in the neurological examination of the unconscious
patient are given on p. 18.
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Table 36.1 Clues to the poison (1): clinical and biochemical features.

Feature Poisons to consider
Coma Barbiturates, benzodiazepines, ethanol, opioids, trichloroethanol, tricyclics
Fits Amphetamines, cocaine, dextropropoxyphene, insulin, oral hypoglycaemics,

Constricted pupils
Dilated pupils
Arrhythmias
Hypertension
Pulmonary oedema

Ketones on breath
Hypothermia
Hyperthermia
Hypoglycaemia
Hyperglycaemia
Acute kidney injury

Hypokalaemia
Metabolic acidosis

phenothiazines, theophyliine, tricyclics, lead

Opioids, organophosphates, trichloroethanol

Amphetamines, cocaine, phenothiazines, quinine, sympathomimetics, tricyclics
Anti-arrhythmics, anticholinergics, phenothiazines, quinine, sympathomimetics, tricyclics
Amphetamines, cocaine

Carbon monoxide, ethylene glycol, irritant gases, opioids, organophosphates, paraquat,
salicylates, tricyclics

Ethanol, isopropy! alcohol, alcoholic or starvation ketoacidosis

Barbiturates, ethanol, opioids, tricyclics

Amphetamines and MDMA, anticholinergics, cocaine, monoamine oxidase inhibitors
Insulin, oral hypoglycaemics, ethanol, salicylates

Theophylline, organophosphates, salbutamol

Amanita phalloides, ethylene glycol, paracetamol, salicylates, prolonged hypotension,
rhabdomyolysis (Appendix 25.1)

Salbutamol, salicylates, theophylline

Carbon monoxide, ethanol, ethylene glycol, methanol, paracetamol, salicylates, tricyclics

Raised plasma osmolality Ethanol, ethylene glycol, isopropyl alcohol, methanol
Rhabdomyolysis Carbon monoxide, ethanol, opioids, solvents

MDMA, 3,4-methylenedioxy-methamphetamine (‘ecstasy’).

e |s there evidence of IV substance use? Check for needle marks in the antecubital fossae, neck, supra-
clavicular areas, groins, dorsum of feet and under the tongue. IV substance use may be complicated by
venous thrombosis, cellulitis and, rarely, botulism.

e Check for possible complications of coma (hypothermia, pressure necrosis of skin or muscle, corneal
abrasions, inhalation pneumonia).

7 Investigations
These are needed urgently and are given in Table 36.3. The results may provide further clues to the poison.
Urine is preferable to blood for qualitative analysis as toxins are concentrated in the urine.

8 Discuss management with an intensivist and arrange admission to ICU if:

e The Glasgow Coma Scale score is 8 or below, or there are recurrent seizures.

e There is respiratory failure despite administration of antidotes, or an endotracheal tube has been placed.

e There are major arrhythmias or the patient is at high risk of arrhythmias (e.g. tricyclic poisoning with broad
QRS complex).

e There is hypotension or severe acidosis (pH <7.2) not responding to fluid resuscitation.

The conscious patient with poisoning

1 Check baseline observations
Document conscious level (fully orientated or confused — use AVPU score), pulse, blood pressure, respiratory
rate, arterial oxygen saturation, temperature and blood glucose.
2 Establish:
e Which poisons were taken, in what amount and over what period.
o |f the patient has vomited since ingestion, and when (unlikely to have eliminated significant amounts of
poison if over an hour from ingestion).



Table 36.2 Clues to the poison (2): toxidromes.

Toxidrome Example Heart Blood Respiratory Conscious Pupil Sweating Temperature = Comments
rate pressure  rate level size
Sympathomimetic  Cocaine, cathinones, 1 t | t 1 1 1 Electrolyte disturbances and
amphetamines, some muscle breakdown
novel psychoactive
substances (legal highs)
Anticholinergic Hyoscine, 1 M | | 1 ! 1 Urinary retention
antidepressants,
diphenhydramine,
antipsychotics
Cholinergic Organophosphorous No No change (No ! 1 (No change) Emesis, diarrhoea, urinary
sarin, VX change change) incontinence, hypersalivation
Opioid Morphine, fentanyl, ! ! ! ! 1 1 1 Classical triad not always present
oxycodone, Monitor GCS/AVPU as naloxone
codeine, methadone, only short acting
buprehorphine
Sedative hypnotic  Benzodiazepines, “Z” I, ! ! | (1 1 ! Monitor GCS/AVPU
hypnotics
Serotonin SSRI, SNRI 1 1 i 1 1 t 1 Check for myoclonus
syndrome lithium Shortonset and duration of events
Neuroleptic Antipsychotics 1 1) No change 1 1 t 1 1 muscle tone and CK
malignant Takes five or more days to resolve
syndrome
Alcohol Alcohol 1 No (No change) ($p] t 1 1 Consider using CIWA-Ar/
withdrawal change GMAWS to objectively monitor
and respond to withdrawal
Opioid Opioids i (No ) n 1 1 ) Consider using COWS to
withdrawal change) objectively monitor and respond

to withdrawal

| reduction in effect

() qualified change in effect

1 increase in effect

Sources: Sullivan JT, Sykora K, Schneiderman J, Naranjo CA, Sellers EM (1989) Assessment of alcohol withdrawal: The revised Clinical Institute Withdrawal Assessment for Alcohol scale
(CIWA-Ar). British Journal of Addiction 84, 1353-1357.
Wesson DR, Ling W (2003) The Clinical Opiate Withdrawal Scale (COWS). J Psychoactive Drugs 35, 253-259.
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Table 36.3 Urgent investigation of the patient with poisoning.

Tests requested should take into account poison(s) taken, physiological status and comorbidities
Blood glucose, sodium, potassium, urea and creatinine

Plasma osmolality*

Paracetamol level if paracetamol poisoning is known or possible

Full blood count

Urinalysis (myoglobinuria due to rhabdomyolysis gives a positive stick test for blood)

Arterial blood gases and pH

Chest X-ray

ECG if there is hypotension, coexistent heart disease or suspected ingestion of cardiotoxic drugs (e.g. anti-arrhythmics,

tricyclics)

If the substance ingested is not known, save serum (10mL) and urine (50 mL) at 4°C in case later analysis is needed

*The normal range of plasma osmolality is 280-300 mOsmol/kg. If the measured plasma osmolality (by freezing-point
depression method) exceeds calculated osmolality (from the formula [2(Na + K) + urea + glucose]) by 10 mOsmol/kg or
more, consider poisoning with ethanol, ethylene glycol, isopropyl alcohol or methanol.

e Current symptoms.

e Associated physical or psychiatric illness.
3 Investigations needed will depend on the poisons and the presence of other physical iliness. After poisoning

with some drugs (Table 36.4), plasma levels should be checked.
4 If the patient is at risk of harm but refuses treatment

Ask the help of a senior colleague and a psychiatrist. Issues of mental capacity and consent to treatment are

discussed in Chapter 111.

Table 36.4 Poisoning in which plasma levels should be measured.
NB: Always check the units of measurement used by your laboratory.

Poison Plasma level at which specific treatment ~ Treatment
is indicated
Aspirin and other 250-500 mg/L (mild poisoning) Fluids
salicylates 500-750 mg/L (moderate poisoning) Urinary alkalinization
750-1000 mg/L (severe poisoning) HD
>1000mg/L (massive poisoning) HD
Digoxin >4 ng/ml Digoxin-specific antibody fragments
Ethylene glycol >500mg/L Ethanol or 4-methyl pyrazole, HD
Iron® >3.5mg/L Desferrioxamine
Lithium (send sample in >5 mmol/L HD
plain tube)
Methanol >500 mg/L Ethanol or 4-methyl pyrazole, HD
Paracetamol See Appendix 36.1 Acetylcysteine
Theophylline >50mg/L RAC, HD
Carbamazepine >40 mg/L (170 micromol/L) MDAC, consider lipid emulsion for

cardiac toxicity

HD, haemodialysis; RAC, repeated oral activated charcoal.
* Also measure plasma iron level if clinical evidence of severe iron toxicity (hypotension, nausea, vomiting, diarrhoea) or after
massive ingestion (>20mg elemental iron/kg body weight; one 20 mg tablet of ferrous sulphate contains 6 mg elemental

iron).
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Table 36.5 Specific antidotes.

NB: Discuss the case with a Poisons Centre first, unless you are familiar with the poison and its antidote, as some antidotes
may be harmful if given inappropriately.

Poison Antidote
Anticholinergic agents Physostigmine
Arsenic Dimercaprol
Benzodiazepines Flumazenil
Beta-blockers Glucagon

Calcium antagonists

Cyanide

Dabigatrin

Digoxin

Ethylene glycol

Fluoride

Buproprion, local anaesthetics
Iron

Calcium gluconate

Dicobalt edetate alone or sodium nitrite + sodium thiosulphate
Idarucizumab

Digoxin-specific antibody fragments

Ethanol or 4-methylpyrazole

Calcium gluconate

Lipid emulsion (Intralipid®)

Desferrioxamine

Lead Dimercaprol or penicillamine

Mercury Dimercaprol or penicillamine

Methanol Ethanol or 4-methylpyrazole

Opioids Naloxone

Organophosphates Atropine

Paracetamol Acetylcysteine (Appendix 36.1)

Thallium Berlin blue

Warfarin Vitamin K or fresh frozen plasma or prothrombin complex concentrate
(see p. 591)

Further management

Is a specific antidote or treatment indicated?

e See Table 36.5. Discuss the case with a Poisons Centre first, unless you are familiar with the poison and its
antidote, as some antidotes may be harmful if given inappropriately.

e The management of paracetamol and carbon monoxide poisoning is given in Appendices 36.1 and 36.2.

Reducing absorption
Activated charcoal (50 g mixed with 200 mL of water) should be given if a significant amount of any poison
has been ingested within 1 h (or longer if modified-release preparations or drugs with anticholinergic effects
have been taken), and oral antidotes are not indicated (Table 36.6). Exceptions to this are poisoning with
substances which are poorly absorbed by charcoal. Because of the risk of inhalation, activated charcoal should
not be given to a patient with a reduced conscious level unless the airway is protected by a cuffed
endotracheal tube.

Gastric lavage should not be employed in the management of poisoned patients, as the risks of
complications outweigh any benefits.

Increasing elimination

e Drugswhose elimination can be increased by repeated dosing with activated charcoal are given in Table 36.6.
Give 50 g initially then 25 g 4-hourly by mouth or nasogastric tube until recovery or until plasma drug levels
have fallen to within the safe range. Laxatives may also be required.

e Other methods (e.g. haemodialysis) may be indicated in selected cases, after discussion with a Poisons Centre.
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Table 36.6 Charcoal administration after poisoning.

Repeated dosing Single dose indicated (only within the first hour after Charcoal not
indicated presentation) indicated
Barbiturates Antihistamines Acids
Carbamazepine Paracetamol Alkalis
Dapsone Salicylates Carbamate
Digoxin Tricyclics Cyanide
Phenytoin Other poisons unless charcoal contraindicated Ethanol
Quinine Ethylene glycol
Sustained-release Hydrocarbons
preparations Iron
Theophylline Lithium

Methanol

Organophosphates
Monitoring

In all patients with severe poisoning, monitor:

e Conscious level (initially hourly).

e Respiratory rate (initially every 15 min).

e Oxygen saturation by pulse oximeter (continuous display).

ECG monitor (continuous display).

e Blood pressure (initially every 15min).

Temperature (initially hourly).

e Urine output (put in a bladder catheter if the poison is potentially nephrotoxic, the patient is unconscious or
there is significant haemodynamic collapse).

e Arterial blood gases and pH (initially 2-hourly) if the poison can cause metabolic acidosis (Table 36.1) or there is
suspected acute respiratory distress syndrome or after inhalation injury.

e Blood glucose if the poison may cause hypo- or hyperglycaemia (initially hourly) or in paracetamol poisoning
presenting after 16 h (initially 4-hourly).

Monitoring should be continued until the time symptoms are likely to develop has passed or until the patient
has recovered. Specific times for individual drugs can be found in TOXBASE. Prolonged observation may be

required for patients who have taken sustained release medication.

Supportive care

e Unconscious patients not requiring endotracheal intubation or transfer to ICU (see above) should be nursed in
the recovery position in a high-dependency area (level 2).

e Management of problems commonly seen after poisoning is summarized in Table 36.7.

Psychiatric assessment

All patients with deliberate self-poisoning should have a psychiatric assessment, performed when recovered from

the physical effects of the poisoning. Points to be covered include:

* The circumstances of the overdose: carefully planned, indecisive or impulsive; taken alone or in the presence of
another person; action taken to avoid intervention or discovery; suicidal intent admitted?

e Past history of self-poisoning or self-injury; psychiatric history or contact with psychiatric services; alcohol or
substance use disorder.

e Family history of depression or suicide.
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Table 36.7 Problems encountered in the patient with poisoning.

Problem Comment and management

Coma If associated with focal neurological signs or evidence of head injury, CT must be done to exclude
intracranial haematoma.

Cerebral oedema May occur after cardiac arrest, in severe carbon monoxide poisoning, in acute liver failure from
paracetamol (Chapter 77), and in MDMA poisoning, due to hyponatraemia. Results in
hypertension and dilated pupils. Give mannitol 20% 100-200 mL (0.5 g/kg) IV over 10 min,
provided urine output is >30mL/h. Check plasma osmolality: further mannitol may be given until
plasma osmolality is 320 mOsmol/kg Hyperventilate to a PaCO, of 4 kPa (30 mmHg)

Seizures Due to toxin or metabolic complications, Check blood glucose, arterial gases and pH, plasma
sodium, potassium, calcium and magnesium. Treat prolonged or recurrent major fits with
diazepam IV up to 20mg. See Chapter 16 for further management.

Respiratory Half-life of most opioids is longer than that of naloxone and repeated doses or an infusion may
depression be required. Elective ventilation may be preferable.

Inhalation Treatment includes tracheobronchial suction, consideration of bronchoscopy to remove
pneumonia particulate matter from the airways, physiotherapy and antibiotic therapy (Chapter 63).
Hypotension Usually reflects vasodilatation, but always consider other causes (e.g. gastrointestinal bleeding).

Obtain an ECG if the patient has taken a cardiotoxic poison, has known cardiac disease, if
hypotension does not respond to IV fluids.

Arrhythmias Due to toxin or metabolic complications. Check arterial gases and pH, and plasma potassium,
calcium and magnesium. See Chapter 39 for further management.

Acute kidney May be due to prolonged hypotension, nephrotoxic poison, haemolysis or rhabdomyolysis.

injury See p. 160 for further management.

Gastric stasis Place a nasogastric tube in comatose patients to reduce the risk of regurgitation and inhalation.

Hypothermia Usually managed by passive rewarming. See Chapter 107.

MDMA, 3,4-methylenedioxy-methamphetamine (‘ecstasy’).

Table 36.8 Patients with self-poisoning at high risk of suicide.

Middle-aged or elderly male

Widowed/divorced/separated

Unemployed

Living alone

Chronic physical illness

Psychiatric illness, especially depression

Alcohol or substance abuse

Circumstances of poisoning: massive; planned; taken alone; timed so that intervention or discovery unlikely
Suicide note written or suicidal intent admitted

e Social circumstances.
e Mental state: evidence of depression or psychosis?

Patients atincreased risk of suicide (Table 36.8) and those with overt psychiatric illness should ve discussed with
a psychiatrist. Follow-up by the primary care physician or psychiatric services should be arranged before discharge.

Appendix 36.1 Paracetamol poisoning

Hepatotoxicity may occur after a single ingestion of more than 150 mg/kg paracetamol taken in less than 1 h,
though rarely ingestions as low as 75 mg/kg have produced hepatotoxicity. Hepatotoxicity is more likely if there is
hepatic enzyme induction due to chronic alcohol use or drug therapy (carbamazepine, phenobarbitone,
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phenytoin, rifampicin), or if there is depletion of hepatic glutathione as in anorexia or AIDS. Acetylcysteine (AC)

replenishes hepatic glutathione and is the preferred antidote.

e For patients weighing more than 110 kg who are obese (body mass index >30), use a body weight of 110kg
rather than actual body weight when calculating dose of paracetamol ingested (in mg/kg).

e The plasma paracetamol level is a poor guide to the risk of hepatotoxicity in patients with staggered poisoning
(overdose taken over a period of longer than 1 h or multiple ingestions within a 24-h period). If the total
amount taken is >150 mg/kg in a 24-h period, or the patient is at increased risk of liver damage, acetylcysteine
should be given.

Management (Figure 36.2)

Patient seen within 8 h after poisoning

¢ Give activated charcoal 509 if <1h since ingestion and >75mg/kg paracetamol has been ingested.

e Take blood for plasma paracetamol level at or after 4 h since ingestion.

e |f the plasma paracetamol concentration at four or more hours post ingestion is less than the paracetamol
treatment line, the patient is asymptomatic and the investigations are normal, there is no risk of serious
complications, the patient may be discharged following psychiatric assessment.

Start acetylcysteine (AC) (Table 36.9) if the plasma paracetamol level is above the treatment line (Figure 36.2).
If the plasma paracetamol level is not available by 8 h, begin AC if >75 mg/kg of paracetamol has been taken.
Discontinue AC if the plasma paracetamol level is below the treatment line.

On completion of AC treatment, check the prothrombin time, alanine transaminase/aspartate transaminase
activities and plasma creatinine.

If the patient is asymptomatic post AC treatment and the investigation results are normal (INR <1.3, ALT <2 x

upper limit normal, creatinine normal), there is no risk of serious complications and the patient may be
discharged (with appropriate written advice), after psychiatric assessment.

Patient seen 8-24 h after poisoning

e Take blood for plasma paracetamol level, prothrombin time, alanine transaminase/aspartate transaminase
activities, plasma creatinine and bilirubin, acid-base status (venous sample) and full blood count.

e Start AC immediately (Table 36.9) if >75mg/kg paracetamol has been taken.

Discontinue AC if the plasma paracetamol level is below the treatment line (Figure 36.3).

On completion of AC treatment repeat above investigations (except paracetamol level).

If the investigations are abnormal or if the patient is symptomatic, consider continuing AC treatment (100 mg/
kg in 1L 5% glucose over 16h, repeated until recovery (INR less than or equal to 1.3 or falling on two
consecutive blood tests and is less than 3.0)). Repeat investigations as appropriate.

If the patient is asymptomatic following treatment and the investigationresults are normal (INR <1.3, ALT <2 x
upper limit normal, creatinine normal), there is little risk of serious complications. The patient may be

discharged (with appropriate written advice), after psychiatric assessment.

Patient seen >24 h after overdose

e Take blood on admission for plasma paracetamol level, prothrombin time, alanine transaminase/aspartate
transaminase activities, plasma creatinine, bilirubin and phosphate, acid-base status (venous sample), glucose
and full blood count.

e |f the patient has taken >150mg/kg paracetamol, is symptomatic, or has abnormal investigation results, give a
standard course of AC (Table 36.9).

e Repeat the above investigations at the end of the AC course.

e Normal blood tests at 24 hours indicate that serious liver toxicity has not occurred and treatment can be
discontinued. Patient may be discharged (with appropriate written advice), after psychiatric assessment.
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0-8h

( >24 h or )
l staggered poisoning
\ : -

| Check plasma paracetamol level, prothrombin
time, ALT/AST, bilirubin, phosphate, creatinine,
acid-base status (venous sample) and FBC

If <1 h since ingestion and
>75 mg/kg taken, give activated
charcoal 50g PO

(0-8 h)

[(>24h..)
Give AC course if plasma [ Start AC if Give AC course if
paracetamol level is above taken: stop AC if plasma >150 mg/kg taken, or
treatment line (Fig. 36.3) paracetamol level is below | there are clinical features
If level is not available by treatment line (Fig 36.3) of liver damage*, or

8 h after ingestion, and abnormal results
>75 mg/kg taken, start
AC: stop if level is below

treatment line

Y

On completion of AC course, reassess clinical status and check/recheck blood tests above

No clinical features of liver el | Clinical features of liver damage*, |
damage*, normal blood results | | orabnormal blood results

Medically fit for discharge
Psychiatric assessment

Discuss with Liver Unit
See Chapter 77 for management
of acute liver failure

Figure 36.2 Management of paracetamol poisoning.

Severe hepatotoxicity

Make early contact with a Liver Unit if the patient has evidence of severe hepatotoxicity (Table 36.10). In such
patients (before transfer):

e Start a course of acetylcysteine if not previously administered.

e Give glucose 10% 1L 12-hourly IV to prevent hypoglycaemia, and monitor blood glucose 4-hourly.

e Monitor conscious level 4-hourly.

Monitor CVP and urine output: correct hypovolaemia with crystalloid.

Check prothrombin time 12-hourly and plasma creatinine daily.

Start prophylaxis against gastric stress ulceration with omeprazole 40 mg daily IV by mouth or by nasogastric
tube.

e See Chapter 77 for other aspects of the management of acute liver failure.
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Table 36.9 Acetylcysteine (AC) regimen in paracetamol poisoning.

150 mgrkg in 200 mL glucose 5% IV over 1h, then
50mg/kgin 500 mL glucose 5% IV over 4 h, then
100 mg/kg in 1L glucose 5% IV over 16h

Minor reactions to acetylcysteine (nausea, flushing, urticaria and pruritus) are relatively common, and usually settle when the
peak rate of infusion is passed. If there is a severe reaction (angioedema, wheezing, respiratory distress, hypotension or
hypertension), stop the infusion and give an antihistamine (chlorphenamine 10 mg IV over 10 min). Then re-start the
acetylcysteine infusion at the lowest rate (100 mg/kg in 1L glucose 5% IV over 16h).
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Patients whose plasma-paracetamol concentrations are on or above the treatment line should be
treated with acetylcysteine by intravenous infusion,

The prognostic accuracy after 15 hours is uncertain, but a plasma-paracetamol concentration on or
above the treatment line should be regarded as carrying a serious risk of liver damage.

Graph reproduced courtesy of Medicines and Healthcare products Regulatory Agency

Figure 36.3 Treatment threshold after paracetamol poisoning. Source: http://webarchive.nationalarchives.gov.uk/
20141205150130/ http://www.mhra.gov.uk/Safetyinformation/Safetywarningsalertsandrecalls/
Safetywarningsandmessagesformedicines/CON178225. Accessed November 2016. This Crown copyright material is
reproduced by permission of the Medicines and Healthcare products Regulatory Agency (MHRA) under delegated
authority from the Controller of HMSO.



244  Acute Medicine

Table 36.10 Paracetamol poisoning: indications of severe hepatotoxicity.

Rapid development of grade 2 encephalopathy (confused but able to answer questions)
Prothrombin time >20s at 24 h, >45s at 48h or >50sat72h

Increasing plasma bilirubin

Increasing plasma creatinine

Falling plasma phosphate

Arterial pH <7.3 more than 24 h after ingestion

Appendix 36.2 Carbon monoxide poisoning

May occur from inhalation of car exhaust fumes, fumes from inadequately maintained or ventilated heating
systems (including those using natural gas), smoke from all types of fires and methylene chloride in paint
strippers (by hepatic metabolism).

The severity of poisoning depends on the concentration of carbon monoxide in the inspired air, the length of
exposure and the presence of anaemia or cardiorespiratory disease. Clinical features of acute poisoning are
given in Table 36.11.

Management (Figure 36.4)

1 If carbon monoxide poisoning is suspected, give 100% oxygen (10 L/min) using a tightly fitting facemask with a
circuit which minimizes rebreathing. Unconscious patients should be intubated and ventilated mechanically
with 100% oxygen. Cerebral oedema may occur and is treated with mannitol and mild hyperventilation
(Table 36.7).

Attach an ECG monitor and record a 12-lead ECG. Severe poisoning may result in myocardial ischaemia, with

N

anginal chest pain, ST segment depression and arrhythmias. Check arterial blood gases and pH (metabolic
acidosis is usually present) and arrange a chest X-ray.

3 Check the carboxyhaemoglobin (COHb) level in blood (heparinized sample) (most arterial blood gas analysers
will do this). If acute carbon monoxide poisoning is confirmed (COHb >10%), recheck 2-hourly and continue
100% oxygen until two consecutive samples contain <5%.

4 Although its effectiveness is disputed, generally accepted indications for hyperbaric oxygen therapy are:

e Carboxyhaemoglobin level >40% at any time

e Coma

e Neurological symptoms or signs other than mild headache
e Evidence of myocardial ischaemia or arrhythmias

* Pregnancy

Table 36.11 Acute carbon monoxide poisoning: clinical features.

Blood carboxyhaemoglobin (%) Clinical features which may be seen
<10 No symptoms — acute poisoning excluded if exposure was within 4h
10-50 Headache, nausea, vomiting, tachycardia, tachypnoea

>50 Coma, fits, cardiorespiratory arrest
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e Inhalation of car exhaust fumes

¢ Inadequately maintained or ventilated
heating systems (including those using
natural gas)

e Smoke from any fire

e Methylene chloride in paint stripper

v
Conscious
e Oxygen 100% e Intubate and mechanically
e Tightly fitting facemask | ventilate with oxygen 100%
e Circuit minimizing rebreathing | ~—— = =

L—»( Urgent investigation ECG, CXR, ABG, CoH
(Carboxyhemoglobin (COHb,
il =

Unconscious

COHb < 10%

Significant CO poisoning
excluded
Assume other diagnosis

Contact National Poisons Information

Service (in UK) to discuss management
and for location of nearest center for
hyperbaric oxygen therapy

Figure 36.4 Management of carbon monoxide poisoning.

Contact a Poisons Centre to discuss the management of severe poisoning and for the location of the nearest
centre which can provide hyperbaric oxygen therapy.

Further reading

Chen H-Y, Albertson TE, Olson KR (2015) Treatment of drug-induced seizures. BrJ Clin Pharmacol 81,
412-419. http//onlinelibrary.wiley.com/doi/10.1111/bcp.12720/pdf.

National Institute for Health and Care Excellence (2016) Self-harm: long-term management.

Clinical guideline (CG133). https:/Amww nice.org.uk/guidance/cg133.



CHAPTER 37

Acid-base disorders

Nick TaLsoT

Arterial pH is tightly regulated (Box 37.1). Disorders of arterial pH are commonly encountered in acute
medicine; arterial blood gases and pH should be measured in any patient with critical iliness. Abnormalities of
acid-base balance can be identified as acidosis or alkalosis, noting the severity and potential adverse features
(Tables 37.1-37.3; Figure 37.1). The physiological and pathological consequences of acid-base disorders are

summarized in Table 37.4.

e An effective approach to understanding an acid-base disorder istolook at the relationship between arterial pH
(or hydrogen ion concentration) and PaCO, (Figure 37.1). When the primary disturbance is metabolic, the
PaCO, will generally be either normal or out of keeping with the pH, that s, low in metabolic acidosis and high
in metabolic alkalosis. When the primary disturbance is respiratory, the PaCO; will be in keeping with the pH,

that s, high in respiratory acidosis, and low in respiratory alkalosis.

Box 37.1 Compensation for acid-base disturbances.

Several homeostatic mechanisms defend against extracellular pH disturbance:
e Excess plasma hydrogen ions are buffered rapidly by other blood constituents. In particular,

negatively charged proteins such as albumin and haemoglobin have a large capacity for binding
hydrogen ions. The concentration of these proteins therefore influences the buffering capacity of the
blood.
Hydrogen ions may be taken up across cell membranes, often in exchange for potassium ions.
Through sensing of the hydrogen ion concentration by arterial and central chemoreceptors,
metabolic acid-base disturbances often result in respiratory compensation. This typically starts within
minutes and can lead to profound changes in alveolar ventilation, particularly in the setting of
acidosis.
Metabolic compensation for acid-base disturbance can be mediated through changes in bicarbonate
handling within the kidney. Changes in the plasma bicarbonate concentration may begin within
hours, but typically progress over several days, so the presence of significant metabolic compensa-
tion is @ marker of chronicity in acid-base disturbances.

In some cases, compensation for acid-base disturbance will be partial, such that the pH remains

abnormal. Alternatively, a disturbance may be fully compensated. The latter is common, for example, in
patients with longstanding type 2 respiratory failure due to chronic obstructive pulmonary disease
(COPD), in whom the arterial partial pressure of CO, (PaCO,) is likely to be chronically elevated, but the pH
normal, due to a compensatory rise in plasma bicarbonate. Beware of attributing any pH disturbance to
overcompensation, which is much less likely than a mixed disturbance.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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Table 37.1 Acidity of arterial blood: conversion of pH units to hydrogen ion concentration (nmol/L).

0 1 2 3 4 5 6 7 8 9
7.0 100 98 95 93 91 89 87 85 83 81
71 79 78 76 74 72 7 69 68 66 65
7.2 63 62 60 59 58 56 55 54 52 51
7.3 50 49 48 47 46 45 44 43 42 41
74 40 39 38 37 36 35 35 34 33 32
7.5 31 31 30 30 29 28 28 27 26 26
7.6 25 25 24 23 23 22 22 21 21 20

Source: Fiorica V (1968) A table for converting pH to hydrogen ion concentration over the range 5-9. Available online at:
http//www.faa.gov/data_research/research/med_humanfacs/oamtechreports/1960s/media/am68-23.pdf.

Table 37.2 Classification and examples of acid-base disorders according to arterial hydrogen ion concentration/pH and
PCO, (Figure 37.1).

Arterial
PCO; (kPa)

<4.7

4.7-6.0

>6.0

Arterial hydrogen ion concentration (nmol/L) or pH

[H+]>45
pH <7.35

35-45
7.35-7.45

<35
>7.45

Metabolic acidosis with

partial respiratory
compensation or

Metabolic acidosis plus
respiratory alkalosis, for

example:
e Pulmonary oedema
¢ Salicylate poisoning

e Hepatorenal syndrome

Metabolic acidosis

Respiratory acidosis or
Respiratory acidosis plus
metabolic acidosis, for

example:

Cardiopulmonary arrest

COPD  complicated
circulatory failure or sepsis
Severe pulmonary oedema
Combined respiratory and

renal failure

Severe tricyclic poisoning

by

Respiratory alkalosis with
metabolic compensation

Normal acid-base status

Respiratory acidosis with

metabolic compensation, for

example:

e COPD with chronic CO,

retention

Respiratory alkalosis or

Respiratory alkalosis plus

metabolic alkalosis, for example:

e Acute liver failure with vomiting,
nasogastric drainage or severe hypo-
kalaemia

o Peritoneal dialysis for chronic renal
failure

Metabolic alkalosis

Metabolic alkalosis plus respiratory

acidosis, for example:

o Diuretic therapy plus COPD with
chronic CO; retention

COPD, chronic obstructive pulmonary disease.
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Table 37.3 Grading of severity of acid-base disorders.

Arterial pH Acid-base status Arterial hydrogen ion
concentration (nmol/L)

<7.2 Severe acidosis >60

7.2-7.3 Moderate acidosis 50-60
7.3-7.35 Mild acidosis 45-50
7.35-7.45 Normal range 35-45
7.45-7.5 Mild alkalosis 30-35
75-7.6 Moderate alkalosis 20-30
>7.6 Severe alkalosis <20

HCO5~ isopleths mmol/L
10 15 20 25

30

S
s d 40

T

2

T T T

5 30 45 B0 i A5 90 mmHg
Arterial PCO,

Figure 37.1 Acid-base diagram relating arterial pH or hydrogen ion concentration to PaCOs.

The shaded rectangle is the normal range. The 95% confidence limits of hydrogen ion concentration/PaCO,
relationships in single disturbances of acid-base balance are shown. Source: Flenley DC (1971) Lancet 1, 961.
Reproduced with permission of Elsevier.

Note that hyperkalaemia commonly accompanies both acute and chronic extracellular acidosis, so the plasma
potassium concentration should be measured early in acidotic patients. Hyperkalaemia often results from
impaired potassium excretion in renal failure, but extracellular acidosis of any cause may also lead to
hyperkalaemia through the uptake of hydrogen ions into cells, in exchange for potassium. In extracellular
alkalosis, the direction of exchange is reversed, so hypokalaemia may result.

e Common causes of the four primary acid-base disturbances are given in Tables 37.5-37.8.
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Table 37.4 Consequences of acid-base disorders.

Acidosis Alkalosis

Physiological Physiological

Systemic vasodilatation Peripheral vasoconstriction
Pulmonary vasoconstriction Pulmonary vasodilatation
Hyperventilation Hypoventilation

Renal ammoniagenesis Renal bicarbonate secretion
Pathological Pathological

Hyperkalaemia Hypokalaemia

Impaired cardiac contractility Reduced coronary blood flow
Bone demineralization Reduced cerebral blood flow
Cardiac arrhythmia Decreased ionized plasma calcium
Drowsiness and coma Paraesthesia and muscle cramps

Table 37.5 Causes of metabolic acidosis.

With increased anion gap
Ketoacidosis

¢ Diabetic ketoacidosis

¢ Alcoholic ketoacidosis*

e Starvation ketoacidosis

Lactic acidosis

¢ Inadequate tissue perfusion due to hypotension, low cardiac output or sepsis
e Prolonged hypoxemia

e Muscle contraction: status epilepticus
o Metformin

Renal failure

e Chronic uraemic acidosis

e Acute renal failure

Toxins

o Ethylene glycol

e Methanol

e Salicylates

e Toluene

With normal anion gap (hyperchloraemic acidosis)
Renal

e Renal tubular acidosis

e Carbonic anhydrase inhibitors
Gastrointestinal

o Severe diarrhoea

e Obstructed ileal conduit

¢ Small bowel fistula

e Uretero-enterostomy

¢ Drainage of pancreatic or biliary secretions
e Small bowel fistula

Others

e Recovery from ketoacidosis

e Infusion of normal saline

* Alcoholic ketoacidosis is due to alcohol binge plus starvation, and is often associated with pancreatitis; hyperglycaemia may

occur but is mild (<15 mmol/L).
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Table 37.6 Causes of respiratory acidosis (inadequate alveolar ventilation resulting in a raised arterial PCO;).*

Brain

Stroke

Mass lesion with brainstem compression
Encephalitis

Sedative drugs

Status epilepticus

Spinal cord

Cord compression
Transverse myelitis
Poliomyelitis

Motor neuron disease
Rabies

Peripheral nerve
Guillain-Barré syndrome
Critical illness polyneuropathy
Toxins

Acute intermittent porphyria
Vasculitis

Diphtheria
Neuromuscular junction
Myasthenia gravis
Eaton-Lambert syndrome
Botulism

Toxins

Muscle

Myotonic dystrophy
Muscular dystrophy
Hypokalaemia
Hypophosphatemia
Rhabdomyolysis

Thoracic cage and pleura
Crushed chest

Morbid obesity
Kyphoscoliosis

Ankylosing spondylitis
Large pleural effusion
Lungs and airways
Upper airway obstruction
Severe acute asthma
Chronic obstructive pulmonary disease
Severe pneumonia

Severe pulmonary oedema

*Ventilatory failure commonly results from a combination of factors, for example pneumonia in an obese patient with
chronic obstructive pulmonary disease; see Chapter 11.

e Causes of metabolic acidosis can be subdivided according to the size of the so-called ‘anion gap’. This value
represents the difference between the sum of the concentration of major plasma cations (sodium and
potassium), and the sum of the concentration of major plasma anions (chloride and bicarbonate):

Anion gap = ([Na*] + [K*]) = (|CI"] + [HCO37])
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Table 37.7 Causes of metabolic alkalosis.

Loss of gastric acid:

e Prolonged vomiting

e Gastric aspiration

Diuretic therapy

Severe and prolonged potassium deficiency
Mineralocorticoid and glucocorticoid excess
Post-hypercapnic alkalosis®

* Typically in patients with subacute-on-chronic respiratory acidosis, in whom PaCO; is rapidly reduced through ventilatory
support. The plasma bicarbonate falls back to baseline more slowly, leading to a transient metabolic alkalosis.

Table 37.8 Causes of respiratory alkalosis.

Pulmonary disorders with hyperventilation:
e Acute asthma

e Pneumonia

e Pulmonary embolism

e Pulmonary oedema

Hyperventilation syndrome

Anxiety and pain

Central nervous system disorders, for example stroke, bacterial meningitis
Liver failure

Sepsis

Salicylate poisoning

A normal anion gap is around 10-18 mmol/L, but the reference range can vary considerably according to
laboratory. It is an estimate of the unmeasured anions in the plasma. A high anion gap implies excess
unmeasured plasma anions, which may be the cause of metabolic acidosis.

e When the primary pathology is not clear, consider a mixed disturbance, with two or more contributing factors
(Table 37.2). This is distinct from a single disturbance with compensation (Box 37.1). Common examples
include respiratory and metabolic acidosis in the setting of severe pneumonia and sepsis, or combined
metabolic alkalosis and metabolic acidosis in a patient with vomiting and chronic renal failure.

Further reading

Berend K, de Vries APJ, Gans ROB (2014) Physiological approach to assessment of acid-base disturbances.
N Engl ) Med 371, 1434-1445.
Seifter JL (2014) Integration of acid-base and electrolyte disorders. N Engl / Med 371, 1821-1831.



CHAPTER 38
Anaphylaxis

ALexanorA CROOM

Suspect anaphylaxis if, after an IV or IM injection, insect sting or exposure to a potential allergen, the patient
develops breathlessness and wheeze, or hypotension/shock. The potential manifestations of anaphylaxis are
shown in Table 38.1; not all features will occur in every patient. Wheeze is more common in food-induced
anaphylaxis, as coexistent asthma is more frequent.

Causes of anaphylactic reaction are given in Table 38.2. Symptoms usually start within minutes of exposure
to a trigger, and most reactions will occur within 60 min. The route of allergen exposure influences the rapidity of
symptom onset; allergens encountered parenterally and insect stings produce a more rapid clinical deterioration
than ingested allergens. Delayed onset reactions (beyond 60 min) are recognized with food-dependent exercise-
induced anaphylaxis (FDEIA) and meat allergy.

The management of anaphylaxis is summarized in Figure 38.1. Prompt administration of adrenaline IM is the
key element of treatment.

Priorities

Is this anaphylaxis?

The rapid onset of breathlessness and wheeze (due to upper airway obstruction or bronchospasm) or
hypotension/shock, associated with itch, flushing or urticaria, suggest anaphylaxis and you should consider
immediate treatment with adrenaline IM.

e There should be a high index of suspicion if there has been exposure to a possible allergen, for example
administration of IV medication, or after eating by a person known to have food allergy.

Skin changes are not essential to the diagnosis of anaphylaxis, and adrenaline should not be withheld in their
absence if the diagnosis is suspected.

The differential diagnosis of anaphylaxis includes any condition that can cause the rapid onset of dyspnoea or
hypotension, as well as those which cause urticaria and angioedema (Chapter 27). See Table 38.3 for a list of
the most common differential diagnoses.

Suspected severe anaphylactic reaction (anaphylactic shock)

1 Call for assistance. If there is cardiorespiratory arrest, start resuscitation.

2 Remove the trigger allergen if possible (e.g. stop IV infusion of antibiotic; remove the stinger after a bee sting).
Do not induce vomiting.

3 Unless contraindicated because of breathlessness, lay the patient flat and raise the foot of the bed. This
position should be maintained; resuming an upright position before the volume shifts in shock have improved
can lead to cardiac arrest.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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Suspect anaphylaxis if there is:
Rapid development of stridor and/or wheeze and/or hypotension
associated with itch, skin and mucosal angioedema and urticaria
following exposure to potential trigger

Remove allergen if possible!
Lay patient flat with legs elevated?
Call for additional help

[

Administer IM adrenaline — anterolateral aspect of thigh |
using 25 mm needle: 500 pgm (0.5 mL 1:1000 solution).
Further doses at 5-10 min intervals if no improvement

¥

Insert large bore cannula
High flow O,

Airway/breathing Circulation

For wheeze nebulized Give IV fluid

salbutamol 2.5-5 mg; challenge over 10 min3

treat asthma as per Repeat challenge if - | Pulse oximetry

BTS guidelines. BP remains <100 mmHg; | | . .

(Figure 60.1 p. 378) if no improvement seek | | Give second line drugs:
Upper airways specialist supervision = Chlorphenamine 10 mg slow
obstruction may of IV adrenaline and | IVpush .

require endotracheal other vasopressors ; Hydrocortisone 200 mg IV
intubation or | ; Check serum tryptase (see
tracheostomy | | Table 38.4)

Post reaction care

Observe for biphasic reaction

If drug implicated mark notes, drug charts and issue patient with ‘alert’ wrist band
Continue oral steroids prednisolone 30-40 mg daily for 3 days (longer course if asthma)
and antihistamines — cetirizine 10 mg daily or chlorphenamine 4 mg tds

Pre-discharge care
Assess risk of further anaphylaxis and requirement of adrenaline autoinjector
Adbvise on future allergen avoidance
Refer for specialist investigation

1. Stop any infusions including colloids. V¢
have been ingested. i
2. Lying flat increases respiratory effort and sh
airway problems predominate. ;
3. If there is hypotension, give 1 L normal sal
10 mins. If normotensive, give 500 mL; if
of fluid overload. Consider CVP monit,o.riqu.
4. Myocardial ischaemia may occur even witf

Figure 38.1 Management of anaphylaxis.
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Table 38.1 Manifestations of anaphylaxis and anaphylactoid reactions.

Flushing

Itch

Urticaria

Angioedema

Nausea and vomiting

Diarrhoea

Abdominal pain (may be due to gut or uterine cramping)
Stridor

Wheeze

Dyspnoea

Dizziness

Syncope

Chest pain due to myocardial ischaemia (may occur with normal coronary arteries)
Sense of impending doom or panic

Confusion

Cardiac or respiratory arrest

Table 38.2 Causes of anaphylactic and anaphylactoid reactions.

Drugs®

Antibiotics — most commonly of beta-lactam group
Non-steroidal anti-inflammatory drugs (NSAIDs)
Neuromuscular blocking agents

Cytotoxic agents

Radiocontrast media

Therapeutic monoclonal antibodies

Foods®
Insect venom*

Other causes

Exercise (with or without food allergy)
Latex

Plasma expanders

Blood products

Seminal fluid

Idiopathic (20%)

“50% fatal anaphylaxis in UK is iatrogenic. Beta-lactam antibiotics are the commonest cause of medication-induced
anaphylaxis. Drugs may cause mast cell degranulation through both IgE-mediated (allergic) mechanisms or direct mast cell
activation. Thelatter reactions, sometimestermed anaphylactoid, are clinically indistinguishable from IgE-mediated reactions

but may occur without previous exposure, that is, first dose reactions.

*Peanuts and tree nuts (e.g. Brazil nuts, cashew nuts and walnuts) are the commonest causes of food anaphylaxis, and along
with wheat, egg, fish, seafood, soya and milk are responsible for over 90% of reactions. Cofactors are increasingly
recognized as being important in food anaphylaxis: in their absence a foodstuff will be tolerated but in their presence a
reaction will occur. Recognized cofactors include exercise, NSAIDs and alcohol. Food-dependent exercise-induced anaphy-
laxis (FDEIA) requires the presence of the trigger food and exercise and may occur even if exercise is taken up to 4 h after the

foodstuff is ingested.
*Responsible insect varies worldwide ~ bee and wasp in UK.
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Table 38.3 Differential diagnosis of anaphylaxis.

Diagnosis Comment
Chronic spontaneous urticaria Background of symptoms daily for >6 weeks
and angioedema Rapid development of symptoms rare

Stridor may develop due to laryngeal oedema
Hypotension and wheeze not typical
ACE-inhibitor-induced Swelling affects head and neck only
angioedema Stridor may develop due to laryngeal oedema; if life-threatening airways
obstruction treat with icatibant
No urticaria or hypotension
May develop days to years after starting ACE-inhibitor; may persist for some
weeks after ACEl discontinuation
Hereditary angioedema Urticaria and hypotension absent
Stridor (due to laryngeal oedema) rather than wheeze
Usually personal or family history
Treat with C1-esterase inhibitor (either plasma-derived or recombinant human C1
inhibitor or icatibant; fresh frozen plasma may be used if neither of these

available)

Acute asthma No itch, urticaria or angioedema
Hypotension late feature

Acute heart failure No itch, urticaria or angioedema

Scombrotoxin poisoning Caused by bacterial overgrowth in improperly stored dark-meat fish (e.g. tuna,
mackerel)

Symptoms appear within 30 min of eating spoiled fish: urticarial, nausea,
vomiting, diarrhoea, headache, metallic taste
Treat with antihistamine
Vasovagal reaction No itch, urticaria or angioedema
Acute panic disorder No itch, urticaria, angioedema, hypoxia or hypotension
Functional stridor may develop as a result of forced adduction of vocal cords

ACE, angiotensin-converting enzyme.

4 Adrenaline is the first-line drug in anaphylaxis; absent or delayed use is associated with fatal outcome.

e In the firstinstance administration should be IM in the anterolateral aspect of the thigh (where skin to muscle
depth s least). A 23 G needle (blue — length 25 mm) should be used to ensure that muscle is reached; in the
morbidly obese consider a 21 G (green—needle length 38 mm) or administration into the calf. Subcutaneous
or deltoid muscle administration is NOT recommended. A dose of 500 pgm adrenaline should be given IM. If
a second dose of IM adrenaline is required it should be given at a separate site (usually the contralateral
thigh).

e Nebulized adrenaline (5mL of 1:1000 solution) may be of some use where there is significant laryngeal
obstruction due to angioedema.

5 If thereis respiratory distress, call an anaesthetist. This may be due to upper airway obstruction from oedema of
the larynx or epiglottis, and may require endotracheal intubation or emergency tracheotomy.

If there is bronchospasm, give nebulized salbutamol. IV aminophylline (Chapter 116) can be added if

needed.

6 Start an IV infusion of crystalloid, 500 mL to 1 L over 15min (the higher rate if systolic BP is <90 mmHg). If
there is heart failure, give 250 mL over 15 min. Monitor for signs of fluid overload.

7 Give chlorphenamine 10-20 mg IV over 1 min and hydrocortisone 200mg IV.

8 Take timed blood samples for mast cell tryptase testing as follows: a sample as soon as possible after
emergency treatment has started, a second sample ideally within 1-2 h (but no later than 4 h) from the onset of
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Table 38.4 Serum mast cell tryptase.

May be of use when diagnostic uncertainty

Peaks at 60-120 min after onset of symptoms

Take samples at onset of symptoms then 2-4 h and >24 h (baseline) thereafter; label sample time clearly on request form
Two-fold increase (even within the reference range) indicative of anaphylaxis

Poor negative predictive value - rise often absent in food anaphylaxis

Baseline elevated >20 pgm/L may be due to mast cell disorders including mastocytosis

symptoms. A raised serum mast cell tryptase (see Table 38.4) may be used to confirm that anaphylaxis has
taken place but has a poor negative predictive value.

9 If systolic BP remains <100 mmHg:

e Arrange transfer to the ICU.

e Give adrenaline 0.5-1 mg (0.5-1 mL of 1in 1000 solution) IM every 10 min.

e ContinuelV crystalloid infusion, giving a further 500 mL over 30 min. When the patient’s condition is stable,
put in a CVP line to guide fluid management (p. 13, Table 2.7).

e |f multiple doses of adrenaline are needed, consider starting an infusion (which must be given via a central
line) (p. 657).

e [f the patient has been taking a non-cardioselective beta blocker and isresistant to adrenaline, give glucagon
(50 ugm/kg by IV bolus followed by an infusion of 1-5mg/h) or salbutamol by IV infusion (p. 379).

Further management

1

2

3

Admit to hospital. In up to 20% of cases, biphasic reactions occur between 1 and 8h after the onset of
symptoms; rarely the second phase of the reaction may be more severe than the first. There are no features of
anaphylaxis predictive of a biphasic reaction occurring, other than the individual having had one during a
previous episode.

Give hydrocortisone 200 mg 6-hourly IV for 2-4 doses and chlorphenamine 8 mg 8-hourly PO for 24-48 h.
Warn patients about potential sedative side effects of chlorphenamine.

Inform the patient of the allergen responsible for the reaction. The advice given by non-specialists on allergen
avoidance should be over-inclusive (e.g. avoid all nuts when only one type appears implicated): this can be
revised in specialist care. Recommend a medical ID bracelet engraved with trigger allergens (this may be
deferred untit after specialist review). Put patients in contact with patient support groups (e.g. Anaphylaxis
Campaign).

e Patients at high risk of anaphylaxis should carry adrenalinefor self-injection in the event of further exposure
to allergen. Consult the British National Formulary for a suitable device. Adrenaline should be prescribed
where an allergen is not predictably avoidable or is unknown. Prescription should not be deferred until
specialist review. Prescribing and training for adrenaline autoinjectors is device specific.

If anaphylaxis was due to a drug, report the reaction to the Committee on Safety of Medicines (see the
Adverse Reactions to Drugs section of the British National Formulary). Mark clinical notes clearly with the
drug implicated; inform the patient’s GP and other involved health professionals.

Specific allergen immunotherapy (desensitization) is indicated in the case of severe anaphylactic reaction to

bee or wasp stings: seek advice from a clinical immunologist or allergist.

Poorlycontrolled asthma increases the risk of life-threatening and fatal anaphylaxis. Assess ongoing asthma
control(nocturnal disturbance, frequency of use of rescue medication, oral corticosteroid use) and intensify
treatment as appropriate.
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» Beta blockers will antagonize the effects of adrenaline (a betaagonist) and may make anaphylaxis difficultto
treat. Risk assess their continued use and discontinue if the benefit does not outweigh that risk.
e Refer to an allergy clinic for specialist assessment if new presentation; consider referral if previously
diagnosed and taking high-risk behaviour or if a new allergen is implicated.
4 Where there have been recurrent episodes of apparently idiopathic anaphylaxis (or reactions thought to be
anaphylaxis) consider mastocytosis and carcinoid syndrome (in which asthma is associated with flushing rather
than itch).

Allergic reaction without anaphylaxis

Not all allergic reactions progress to anaphylaxis. Patients in whom symptoms are confined to the skin or at the
point of allergen contact (e.g. oral itch with a food) should receive chlorphenamine and hydrocortisone and
remain under close monitoring until their symptoms have abated.

Further reading

Lieberman PL (2014) Recognition and first-line treatment of anaphylaxis. Am J Medicine 127, S6-511.

National Institute for Health and Care Excellence (2016) Anaphylaxis: assessment and referral after emergency
treatment. Clinical guideline (CG134). https:/Aww nice.org.uk/guidance/cg134?unlid=639094620201610
645435.

Simons FER, Ebisawa M, Sanchez-Borges M, et al. (2015) Update of the evidence base: World Allergy
Organization anaphylaxis guidelines. World Allergy Organization Journal 8, 32 (Open access) 10.1186/
540413-015-0080-1.
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CHAPTER 39

Acute arrhythmias: general principles
of management

DAviD SPRIGINGS AND JOHN B. CHAMBERS
Priorities

If there is imminent cardiac arrest, call the arrest team and manage along standard lines (see Chapter 6).
If there is a reduced level of consciousness, severe pulmonary oedema, or the systolic BP is

<90 mmHg:

e Record a 12-lead ECG (if possible) for later analysis.

e If the heart rate is >150/min, call an anaesthetist in preparation for DC cardioversion starting at 200
(Chapter 121).

e |f the heartrate is <40/min, give atropine 0.6-1.2 mg IV, with further doses at 5-min intervals up to a total dose
of 3mg if the heart rate remains below 60/min. If the bradycardia is unresponsive or recurs, use an external
cardiac pacing system or put in a temporary transvenous pacemaker (Chapter 119).

If the patient is haemodynamically stable, there is time to make a working diagnosis and plan management.
Clinical assessment in summarized in Table 39.1 and urgent investigation in Table 39.2. Record a 12-lead
electrocardiogram and a long rhythm strip. Further management is determined by the type of arrhythmia.

Regular broad complex tachycardia (see Chapter 40):

e The diagnosis is usually ventricular tachycardia (VT). Haemodynamic stability does not exclude VT.

e |f there is ischaemic heart disease or cardiomyopathy, the diagnosis is virtually always VT.

e Suspect diagnoses other than VT in young patients (age <40 years), or with known Wolff-Parkinson-White or
bundle branch block. If there is doubt, assess the effect of adenosine (Table 42.3).

Irregular broad complex tachycardia (see Chapter 41):

e This s likely to be atrial fibrillation with bundle branch block or, less commonly, pre-excited atrial fibrillation
(Figure 41.1). The difference between the maximum and minimum instantaneous heart rates calculated from
the shortest and longest RR intervals is usually >30/min.

e The differential diagnosis is polymorphic ventricular tachycardia. This is usually due to therapy with anti-
arrhythmic and other drugs which prolong the QT interval (e.g. amiodarone, sotalol), especially in patients with
hypokalaemia or hypomagnesaemia.

Regular narrow complex tachycardia (see Chapter 42):

e The differential diagnosis is given in Table 39.4.

e \agotonic manoeuvres increase AV block and may terminate the arrhythmia if it involves the AV node, or
reveal atrial activity. Ask the patient to perform a Valsalva manoeuvre (attempting to blow the plunger from a
10mL syringe, while semi-recumbent, is an effective method of generating the necessary intrathoracic
pressure) or try carotid sinus massage. If vagotonic manoeuvres do not restore sinus rhythm, give adenosine
(Table 42.3).

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.

259



260 Acute Medicine

Table 39.1 Focused assessment of the patient with an acute arrhythmia.

Symptoms?
e Of arrhythmia (palpitations, presyncope, syncope)
e Of underlying cardiac disease (chest pain, breathlessness)

Haemodynamically stable? Signs of instability are:
® Heart rate <40/min or >150/min

* Bradycardia with pauses >3's

® Systolic BP <90 mmHg

* Reduced conscious level

e Chest pain

e Pulmonary oedema

Known arrhythmia?

e How diagnosed?

e Previous management?
e Current therapy?

Evidence of ischaemic or other structural heart disease (e.g. history of ACS, Q waves on ECG)?

¢ This makes ventricular tachycardia almost certainly the diagnosis if there is a regular broad complex tachycardia

¢ Flecainide should be avoided for cardioversion or preventing atrial fibrillation because of the risk of precipitating
ventricular arrhythmias

Could LV systolic function be significantly impaired (e.g. exertional breathlessness, large cardiac silhouette on
chest X-ray, LV ejection fraction <40% on previous echocardiography)?
e If so, avoid high-dose beta-blocker and flecainide

Is there Wolff-Parkinson-White syndrome? This may cause:

* AV re-entrant tachycardia (narrow complex, regular) (conduction forward through the AV node and back via the
accessory pathway)

e Fast conduction of atrial fibrillation down the accessory pathway (broad complex, irregular)

e Antidromic tachycardia (broad complex, regular) (conduction forward down the accessory pathway and back via the
AV node)

Associated acute or chronic iliness?
e Acute atrial fibrillation commonly complicates pneumonia and other infection
e Electrolyte disorders (especially of potassium, calcium and magnesium) should be excluded/corrected

ACS, acute coronary syndrome; AV, atrioventricular; LV, left ventricular.

Table 39.2 Urgent investigation of the patient with an acute arrhythmia.

12-lead ECG and long rhythm strip during the arrhythmia and after resolution (heart rate, delta wave, AV conduction
abnormality, bundle branch block, Q waves, evidence of LV hypertrophy, QT interval, ST/T abnormalities)

Electrolytes (if on diuretic, include magnesium) and creatinine

Blood glucose

Thyroid function (for later analysis)

Plasma digoxin level if taking digoxin (at least 8 h after digoxin last taken)

Plasma troponin

Chest X-ray (heart size, evidence of raised left atrial pressure, coexistent pathology, for example pneumonia?)
Echocardiogram (for LV function, RV function, valve disease, pericardial effusion) if there is VT. Can be done the next day
for other primary arrhythmias. May not be indicated if AF or flutter complicates pneumonia and the patient has no
historical symptoms or signs of cardiac disease.

LV, left ventricular; RV, right ventricular.
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Table 39.3 Differential diagnosis of bradycardia and AV block.

Diagnosis ECG features

Sinus bradycardia Constant PR interval <200 ms
QRS regular

Junctional bradycardia P wave absent or position constant either after, immediately before or
hidden in the QRS complex

First-degree AV block Constant PR interval >200ms

Second-degree AV block, Mobitz type 1 Progressively lengthening PR interval followed by dropped beat

Second-degree AV block, Mobitz type 2 Constant PR interval with dropped beats

Third-degree (complete) AV block Relationship of P wave to QRS varies randomly

AV, atrioventricular.

e Suspect atrial flutter with 2:1 AV conduction rather than sinus tachycardia if the rate is around 150/min.

e Suspect atrial tachycardia or junctional tachycardia if digoxin toxicity is possible. Digoxin toxicity is likely if
plasma digoxin level is >3.0 ng/mL (>3.8 nmol/L), especially if there is hypokalaemia (<3.5mmol/L), hypo-
magnesaemia or hypercalcaemia. Systemic features include nausea, vomiting, diarrhoea and delirium.

Irregular narrow complex tachycardia (see Chapters 42 and 43)

e The diagnosis is usually atrial fibrillation (AF)

e Other possibilities are sinus rhythm with frequent supraventricular extrasystoles or multifocal atrial tachycardia
(the rhythm looks half-way between sinus and AF).

Bradycardia (rate <60/min) (see Chapter 44)

e The differential diagnosis is given in Table 39.3. Look carefully at the PR interval and the relationship between
the P wave and QRS complex

e A regular ventricular rate <50/min in a patient with atrial fibrillation indicates complete heart block (not ‘slow
AF'); always consider digoxin toxicity.

Table 39.4 Differential diagnosis of narrow complex tachycardia.

Arrhythmia QRS rate Atrial rate Regular  Atrial activity Effect of vagotonic
(per min) (per min) QRS? manoeuvres or
adenosine
Sinus tachycardia 100-200 100-200 Y P wave precedes QRS ‘
SVT 150-250 150-250 Y Usually not seen or g
inverted P after QRS
Atrial tachycardia 100-200 120-250 Y Abnormal shaped P wave, &
may outnumber QRS
Atrial flutter 75-175 250-350 Y ‘Saw-tooth’ in the inferior %
leads/V1
Atrial fibrillation <200 350-600 N Chaotic (f waves) 3
MAT 100-130 100-130 N P waves of three or more h

morphologies

SVT, supraventricular tachycardia (re-entrant tachycardia involving the AV node or an accessory pathway), MAT, multifocal
atrial tachycardia.

* No effect or slight slowing.

*May terminate tachycardia.

*Slowing of ventricular rate.



262  Acute Medicine

Further reading

European Resuscitation Council Guidelines (2015). https//cprguidelines.eu/.

Gale CP, Camm AJ (2016) Assessment of palpitations. BMJ 352, h5649. http://dx.doi.org/10.1136/bmj.h5649.

Priori SG, Wilde AA, Horie M, et al. (2013) HRS/EHRA/APHRS Expert consensus statement on the diagnosis and
management of patients with inherited primary arrhythmia syndromes. Heart Rhythm 10, 1933-1958.

Raviele A, Giarda F, Bergfeldt L, et al. (2011) Management of patients with palpitations: a position paper from
the European Heart Rhythm Association. Europace 13, 920-934. http://dx.doi.org/10.1093/europace/
eur130.

Resuscitation Guidelines. Resuscitation Council (UK): https://www.resus.org.uk/resuscitation-guidelines/.



CHAPTER 40

Regular broad complex tachycardia

MicHAEL CoOKLIN AND DAVID SPRIGINGS

The approach to the patient with regular broad complex tachycardia (Table 40.1) is summarized in Figure 40.1.

Table 40.1 Regular broad complex tachycardia: differential diagnosis and management.

Arrhythmia

Comment

Management

Monomorphic
ventricular tachycardia
(Figure 40.2)

Supraventricular
tachycardia (SVT) with
bundle branch block

Antidromic tachycardia
or pre-excited atrial
flutter in WPWsyndrome

Pseudoventricular
tachycardia
(Figure 40.3)

Commonest cause and should be the default
diagnosis (especially if there is a history of
previous myocardial infarction or other
structural heart disease)

Restore sinus rhythm as soon as possible, even
in haemodynamically stable patients, as sudden
deterioration may occur

Confirm with adenosine test (Table 42.3)

These are rarely seen but should be considered
in a young patient with known WPW syndrome
who does not have structural heart disease

Caused by body movement and intermittent
skin-electrode contact (‘toothbrush
tachycardia’)

No haemodynamic change during apparent
ventricular arrhythmia

DC cardioversion (Chapter 121) if there
is haemodynamic instability or other
measures are ineffective

In stable patient, DC cardioversion, IV
antiarrhythmic therapy (Table 40.2), or
antitachycardia pacing

Refer to a cardiologist

DC cardioversion (Chapter 121) if there
is haemodynamic instability or other
measures are ineffective

In stable patient, IV adenosine,
verapamil or beta blocker (Table 42.3)
Record 12-lead ECG after sinus rhythm
restored to check for pre-excitation
(WPW syndrome)

Refer to a cardiologist if episodes are
frequent or severe or if pre-excitation is
found

DC cardioversion
Refer to a cardiologist

No action needed
Itis important to avoid misdiagnosis as
ventricular tachycardia

WPW, Wolff-Parkinson-White.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.

© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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Y

Key observations (Table 1.1)
Oxygen, ECG monitor, IV access
Focused assessment (Table 39.1)

Y Sl Stabilize airway and breathing
Call resuscitation team

DC cardioversion
Refer to cardiologist

Patient unstable?

Y ! 7 5
12-lead ECG and rhythm strip (Table 40.1
Check electrolytes/creatinine

o

)

No action needed

,

ECG abnormality due to artifact
(pseudoventricular tachycardia)?
k(Table 40.1, Fig. 40.3)

No | i

— — - ~
ECG identical with previously confirmed

supraventricular tachycardia (SVT) with

bundle branch block? (Table 40.1)

Treatas SVT
(Chapter 42)

N

No

(Could this be pre-excited atrial flutter
Lor antidromic tachycardia? (Table 40.1)

Nol

rTreat as ventricular tachycardia (Table 40.1, Fig. 40.2)
DC or chemical cardioversion (Table 40.2) or antitachycardia pacing
kRefer to a cardiologist

ardioversion (Table 41.3)
v ‘ Refer to cardiologist

Figure 40.1 Approach to the patient with regular broad complex tachycardia.
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Figure 40.2 Monomorphic ventricular tachycardia (VT). VT is almost certain if there is a broad complex tachycardia with structural heart disease (e.g. myocardial infarction). Specific
ECG features strongly suggestive of VT are the QRS width (approx 200 ms) and the ‘North-West axis’ (positive QRS in lead aVR). Evidence of ventriculo-atrial dissociation, capture or
fusion beats are specific findings strongly suggestive of VT, but often not seen, including in this trace.
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Table 40.2 Drug therapy of haemodynamically stable monomorphic ventricular tachycardia.

Drug Comment Dose (IV)
Amiodarone  Efficacy in converting VT uncertain Loading: 300 mg, diluted in 5% glucose to a volume of
Major role is in suppression of 20-50 mL, infused over 20 min via a central vein
recurrent episodes Maintenance: 900-1200 mg over 24h
Needs to be given via central vein to Supplementary doses of 150mg can be given as necessary
avoid thrombophlebitis every 10 min for recurrent or resistant
VT to a maximum total daily dose of 2.2g
Lidocaine Converts ~30% Loading: 1.5 mg/kg over 2 min
Appropriate when VT is due to Maintenance: 1-4 mg/min

myocardial ischaemia or infarction
May cause hypotension and
neurological side effects

VT, ventricular tachycardia.

Further reading

National Institute for Health and Care Excellence (2014) Implantable cardioverter defibrillators and cardiac
resynchronization therapy for arrhythmias and heart failure. Technology appraisal guidance (TA314). https://
www.nice.org.uk/guidance/ta314.

The Task Force for the management of patients with ventricular arrhythmias and the prevention of sudden
cardiac death of the European Society of Cardiology (ESC). (2015) 2015 ESC Guidelines for the
management of patients with ventricular arrhythmias and the prevention of sudden cardiac death. Eur Heart
J 36, 2793-2867. DOI: 10.1093/eurheartj/ehv316.



CHAPTER 41

Irregular broad complex tachycardia

MicHAEL CookLin AND DAVID SPRIGINGS

The approach to the patient with irregular broad complex tachycardia (Table 41.1) is summarized in Figure 41.1.

l Irregular broad complex tachycardia l

Key observations (Table 1.1)
Oxygen, ECG monitor, |V access
Focused assessment (Table 39.1) |

Stablllze airway and breathmg

Beieni unstabieﬂ Yes Call resuscitation team
d DC cardioversion

| Refer to cardiologist

12-lead ECG monitor and rhythm stnp
(Table 41.1) Check electrolytes/creatlnlne

!

LECG abnormality due to artifact (pseudoventricular

tachycardia)? (Fig. 40.3, Table 41.1)

oy

[ECG consistent with atrial

fibrillation (AF)?
Table 41.1)

Treat as polymorphic ventrncular
tachycardia (Table 41.1)

R

e DC or chemical cardioversion (Table 41.3)
o Refer to cardiologist

e

e Stop drugs which may prolong QT e DC or chemical cardioversion
interval | (Table 41.2)

¢ Correct hypokalaemia (Chapter 86) ’ e |f evidence of myocardial

e Temporary pacing (Chapter 119) if | ischaemia, manage as acute coronary
bradycardia/atrioventricular (AV) block || syndrome (Chapters 45 and 46)

® Refer to a cardiologist | * Refer to a cardiologist

I ———

Figure 41.1 Approach to the patient with irregular broad compiex tachycardia.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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Table 41.1 Irreqular broad complex tachycardia: differential diagnosis and management.

Arrhythmia

Comment

Management

Atrial fibrillation with
bundle branch block

Polymorphic
ventricular tachycardia
With preceding QT
prolongation

(torsade de pointes)

Without preceding QT
prolongation

Pre-excited atrial
fibrillation (AF) in WPW
syndrome (Figure 41.2)

Pseudoventricular
tachycardia
(Figure 40.3)

Difference between maximum and
minimum instantaneous heart rates,
calculated from the shortest and longest
RR intervals is usually >30/min, with QRS
showing typical LBBB or RBBB morphology

Usually due to therapy with antiarrhythmic
and otherdrugs which prolong the QT
interval (e.g. amiodarone, sotalol,
erythromycin, psychotropic drugs),
especially in patients with hypokalaemia
and/or bradycardia

Rarely congenital long QT syndrome
(possible family history)

Also advanced conduction system disease
with block

Usually due to myocardial ischaemia in the
setting of acute coronary syndrome

Other causes include acute myocarditis,
cardiomyopathies (e.g. arrhythmogenic
right ventricular cardiomyopathy) and
Brugada syndrome (VT/VF with RBBB and
precordial ST elevation)

AF conducted variably over accessory

pathway

Ventricular rate typically 200-300/min
QRS morphology shows beat to beat

variation in degree of pre-excitation

Caused by skin-electrode contact
(‘toothbrush tachycardia’)

No haemodynamic change during
apparent ventricular arrhythmia

DC cardioversion (Chapter 121) if there is
haemodynamic instability or other measures
are ineffective

In stable patient, DC cardioversion or
antiarrhythmic therapy (see Chapter 43)

DC cardioversion

if there is haemodynamic instability or other
measures are ineffective

Stop drugs which may prolong QT interval
Correct hypokalaemia (target potassium
4.5-5mmol/l)

If there is bradycardia/AV block, use
temporary pacing at 90/min (Chapter 119
p. 673)

If due to long QT syndrome, give
magnesium sulfate 2 g IV bolus over

2-3 min, repeated if necessary, and
followed by an infusion of 2-8 mg/min
Refer to a cardiologist

DC cardioversion if there is haemodynamic
instability or other measures are ineffective
In stable patient, DC cardioversion or
antiarrhythmic therapy with IV amiodarone
or beta-blocker (Table 41.2)

Manage as acute coronary syndrome
(Chapters 45 and 46) with urgent coronary
angiography and revascularization if
ischaemia is suspected or cannot be
excluded

Refer to a cardiologist

DC cardioversion if there is haemodynamic
instability or other measures are ineffective

In stable patient, DC in cardioversion or
antiarrhythmic therapy with flecainide or
amiodarone (Tables 41.2 and 41.3)

Refer to a cardiologist

No action needed The importance of
recognition is to prevent misdiagnosis as VT

AV, atrioventricular; LBBB, left bundle branch block; RBBB, right bundle branch block; VF, ventricular fibrillation; VT,
ventricular tachycardia; WPW, Wolff-Parkinson-White.
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Figure 41.2 Pre-excited atrial fibrillation in Wolff-Parkinson-White syndrome. Despite irregularity of the RR interval over the whole trace, some sections (e.g. V,_g) look regular.
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Table 41.2 Drug therapy of haemodynamically stable polymorphic ventricular tachycardia (VT) without preceding QT
prolongation.

Drug Comment Dose (IV)
Amiodarone  Needs to be given via central Loading: 300 mg, diluted in 5% glucose to a volume of 20-50 mL,
vein to avoid thrombophlebitis infused over 20 min via a central vein

Maintenance: 900-1200 mg over 24 h

Supplementary doses of 150 mg can be given as necessary every
10 min for recurrent or resistant VT to a maximum total daily dose
of 2.2g

Table 41.3 Drug therapy of haemodynamically stable pre-excited atrial fibrillation.

Drug Comment Dose (IV)

Flecainide May cause hypotension 2mg/kg (to @ maximum of 150 mg) over 20 min
Avoid if known structural heart disease

Amiodarone  Needs to be given via central vein to 300 mg, dilutedin 5% glucose to a volume of 50 mL,
avoid thrombophlebitis infused over 20 min via a central vein

Further reading

National Institute for Health and Care Excellence (2014) Implantable cardioverter defibrillators and cardiac
resynchronisation therapy for arrhythmias and heart failure. Technology appraisal guidance (TA314). httpsi//
www.nice.org.uk/guidance/ta314.

The Task Force for the management of patients with ventricular arrhythmias and the prevention of sudden
cardiac death of the European Society of Cardiology (ESC) (2015) 2015 ESC Guidelines for the management
of patients with ventricular arrhythmias and the prevention of sudden cardiac death. Eur Heart J 36,
2793-2867. DOL 10.1093/eurheartj/ehv316.



CHAPTER 42

Narrow complex tachycardia

MicHAEL CookLIN AND DAVID SPRIGINGS

T

(See Chapter 39 for general approach to the patient with an arrhythmia

)
e

1 Narrow complex tachycardia

Key observations (Table 1.1)
Oxygen, ECG monitor, IV access |
Focused assessment (Table 39.1) )

Stabilize airway and breathing
Call resuscitation team

DC cardioversion

Refer to cardiologist

Patient unstable?
No

12-lead ECG and rhythm strip:
regular or irregular tachycardia? |

‘ ; ,.:- Ll
( Regular j ( Irregular &
((Table 42.1) Qable 42. zj

Vagotonic ‘ri
maneuvers =

leely diagnosis is AVNRT or AVRT
(Fig. 42.1) Refer to cardiologist if:
Sinus rhythm | Yes [ e ECG in sinus rhythm shows pre-excitation

restored? | (Wolff-Parkinson-White syndrome)
No e Episodes of supraventricular tachycardia (SVT) are
- frequent/severe
Adenosine IV e Associated cardiac disease
(Table 42.3)
Sinus rhythm
restored? Yes
No i

Likely diagnosis is atrial flutter (Fig. 42.2)
or atrial tachycardia
Control heart rate (Tables 42.4 and 43.2)
Refer to cardiologist

AL 157 1

Approach to the patient with narrow complex tachycardia.

Acute Medicine. A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.

272



Narrow complex tachycardia 273

Table 42.1 Differential diagnosis and management of narrow complex regular tachycardia.

Arrhythmia

Comment

Management

Sinus
tachycardia

AV nodal
re-entrant
tachycardia
(AVNRT)

AV re-entrant
tachycardia involving
accessory pathway
(AVRT) (Fig. 42.1)

Atrial flutter
(Figure 42.2)

Atrial
tachycardia

May sometimes be difficult to distinguish
from other causes of tachycardia
Adenosine causes gradual deceleration of
sinus rate followed by acceleration, with or
without AV block

The commonest cause of paroxysmal SVT
Typically presents in teenagers or young
adults with no underlying cardiac disease,
though may present at any age
Retrograde P wave usually hidden within or
inscribed at the end of the QRS complex
(simulating S wave in inferior leads, partial
RBBB in V1)

Heart rate usually 140-200/min

Typically presents in children, teenagers or
young adults with no underlying cardiac
present

Retrograde P wave may be seen inscribed in
the ST segment or the ascending limb of the
T wave

Heart rate usually 140-230/min

Suspect atrial flutter with 2:1 block when
the rate is 150/min

Often associated with structural heart
disease

Vagotonic manoeuvres and adenosine slow
the ventricular rate to reveal flutter waves

Caused by discrete focus of electrical activity
P wave usually of abnormal morphology, at
a rate 130-300/min, conducted with varying
degree of AV block

May be associated with structural heart
disease in older patients

Identify and treat the underlying cause

IV adenosine (Table 42.3) may be
appropriate to exclude other causes of
narrow- complex regular tachycardia if in
doubt

DC cardioversion if there is haemodynamic
instability (uncommon) or other measures
are ineffective

In stable patient try vagotonic manoeuvres. If
these fail, use IV adenosine, or verapamil* if
adenosine is not tolerated or is contraindicated
(Table 42.3)

Record 12-lead ECG after sinus rhythm restored
to check for pre-excitation (WPW syndrome)
Refer to a cardiologist if episodes are frequent or
severe or if pre-excitation is found

DC cardioversion if there is haemodynamic
instability or other measures are ineffective

In stable patient try vagotonic manoeuvres.
If these fail, use IV adenosine, or

verapamil if adenosine is not tolerated or is
contraindicated (Table 42.3)

Record 12-lead ECG after sinus rhythm restored
to check for pre-excitation (WPW syndrome)
Refer to a cardiologist if episodes are frequent
or severe or if pre-excitation is found

See Chapter 43

DC cardioversion if there is haemodynamic
instability or other measures are ineffective
In stable patient, aim for rate control with
AV node-blocking drugs (Table 42.4) Discuss
further management with a cardiologist
DC cardioversion if there is haemodynamic
instability or other measures are ineffective
In stable patient, aim for rate control with
AV node-blocking drugs (Table 42.4)
Discuss further management with a
cardiologist

AV, atrioventricular; RBBB, right bundle branch block; SVT, supraventricular tachycardia; WPW, Wolff-Parkinson-White.
ALERT Atrial flutter and atrial tachycardia may be irregular if there is variable AV conduction.

NOTE: 1. In up to 50% of patients with AVRT the accessory pathway is concealed and a delta wave is never present in sinus
rhythm. These patients do not have Wolff-Parkinson-White syndrome.
2. It may be impossible to distinguish AVRT from AVNRT on the surface ECG. Initial treatment is identical.
" Avoid if patient already taking an oral beta blocker.
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Table 42.2 Differential diagnosis and management of narrow complex irregular tachycardia.

Arrhythmia

Comment

Management

Atrial fibrillation

Atrial flutter with
variable AV
conduction

Multifocal atrial
tachycardia

Difference between maximum and minimum
instantaneous heart rates, calculated from the
shortest and longest RR intervals is usually

>30/min

No organized atrial activity evident: fibrillation waves
of varying amplitude may be seen

Often associated with structural heart disease
Vagotonic manoeuvres and adenosine slow the
ventricular rate to reveal flutter waves ('saw-tooth’
flutter waves in inferior limb leads)

Irregular tachycardia, typically 100~130/min, with P
waves of three or more morphologies and irregular
PP interval

Most commonly seen in COPD

See Chapter 43

See Chapter 43

DC cardioversion if there is
haemodynamic instability.

In stable patient, aim for rate control
with AV node-blocking drugs

(Table 42.4)

Discuss further management with a
cardiologist

Treatment is directed at the underlying
disorder and correction of hypoxia/
hypercapnia

Consider verapamil if the heart rate is
consistently over 110/min

DC cardioversion is ineffective

AV, atrioioventricular; COPD, chronic obstructive pulmonary disease.

Table 42.3 Intravenous therapy to terminate supraventricular tachycardia (AV nodal re-entrant tachycardia and AV re-

entrant tachycardia).

Drug Comment Dose

Adenosine May cause facial flushing, chest pain,
hypotension, bronchospasm
May cause brief asystole, atrial fibrillation

and non-sustained ventricular tachycardia
Use with caution in patients with severe

airways disease
Contraindicated in patients with heart
transplant

Verapamil May cause hypotension

Contraindicated in patients taking beta
blockers or in heart failure

Esmolol Short-acting (half-life 8 min) beta-1

selective beta blocker

Metoprolol  May cause hypotension

6mg IV bolus through large bore cannula, followed by
rapid saline flush. Repeat as necessary, if no response
within 2 min, with 12, 18 and 24 mg boluses

Smg IV over 5 min, to maximum dose of 15 mg

500 pgmv/kg over 1 min, followed by 200 pgm/kg over 4 min

5mg IV over 5Smin, to maximum dose of 15mg
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Table 42.4 Intravenous therapy for rate control in atrial fibrillation, atrial flutter and atrial tachycardia.

Drug Comment Dose (IV)

Esmolol Short-acting (half-life 8 min) beta-1 selective 500 pigm/kg over 1 min, followed by 200 ugm/kg
beta blocker over 4 min

Metoprolol May cause hypotension Smg over 5 min, to maximum dose of 15mg

Verapamil May cause hypotension 5mg over 5 min, to maximum dose of 15mg

Contraindicated in patients taking beta
blockers or in heart faiture

Digoxin Use if there is heart failure 500-1000 pgm in SOmL saline over 1h
Amiodarone  May be combined with digoxin for rate Loading: 300 mg, diluted in 5% glucose to a volume
control in haemodynamically unstable of 20-50mL, infused over 20 min via a central vein

patients Maintenance: 900-1200mg over 24 h
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Further reading

Appelboam A, Reuben A, Mann C, et al., on behalf of the REVERT trial collaborators (2015) Postural
modification to the standard Valsalva manoeuvre for emergency treatment of supraventricular tachycardias
(REVERT): a randomised controlled trial. Lancet 386, 1747-1753.

Page RL, Joglar JA, Caldwell MA, et al. (2016) 2015 ACC/AHA/HRS guideline for the management of adult
patients with supraventricular tachycardia: a report of the American College of Cardiology/American Heart
Association Task Force on Clinical Practice Guidelines and the Heart Rhythm Society. J Am Coll Cardiol 67,
e27-115.



CHAPTER 43

Atrial fibrillation and flutter

MicHAeL CookLin AND DAvID SPRIGINGS

.'EL. TN

( Atrial fibrillation/flutter ) ®

Key observations (Table 1.1)
Oxygen, ECG monitor, IV access
Focused assessment (Tables 39.1 and

f;?,]
Patient unstable? |—

Stabilize airway and breathing
Call resuscitation team

Ventricular rate?

Y

<140/min
Atrial fibrillation/flutter
unlikely to be primary problem:
e Rate control (Table 43.2)
e Diagnose/treat cardiac/

non-cardiac illness (Table 43.1)
e Thromboprophylaxis

( >140min )

(severe instability ‘
(e.g. reduced

conscious level)? |

DC cardioversion
IV amiodarone if cardioversion
delayed (Table 43.3)
ECG in sinus rhythm
Refer to cardiologist

Rate control
(Table 43.2)
Thromboprophylaxis

Figure 43.1 Approach to the patient with atrial fibrillation or flutter.

h to the patient with an arrhythmia |

Atrial fibrillation/
flutter known to
be permanent?

DC cardioversion or
IV amiodarone
(Table 43.3)
Refer to cardiologist |

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by

David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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(Acute non-cardiac illness?
Yes | No e
7 - Y e

Chemical (Table 43.4) or DC cardioversion
Consider transesophageal echocardiography
before cardioversion if structural heart

disease or previous systemic embolism

Rate
control
(Table 43.2)

Thromboprophylaxis
Refer to a cardiologist
i

Figure 43.2 Management of the stable patient with atrial fibrillation or flutter.

Table 43.1 Disorders associated with atrial fibrillation.

Cardiovascular disorders

Hypertension

Coronary artery disease: previous myocardial infarction or acute coronary syndrome
Cardiomyopathy

Valve disease

Any cause of heart failure (with resultant atrial hypertension/dilatation)
Wolff-Parkinson-White syndrome

Pulmonary embolism

Acute pericarditis

Cardiac surgery

Systemic disorders
e Sepsis, especially pneumonia
e Acute exacerbation of chronic obstructive pulmonary disease

¢ Alcohol binge
o Thyrotoxicosis

e Severe hypokalaemia
¢ Non-cardiac surgery
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Table 43.2 Rate control in atrial fibrillation and flutter.

Drug Comment Dose (IV) Dose (oral)
Esmolol Short-acting (half-life 500 pgm/kg over 1 min, Not available
2-9min) beta-1 followed by 200 pgm/kg
selective beta blocker over 4min
Metoprolol May cause 5mg over 5min, to 25-100 mg 12-hourly
hypotension maximum dose of 15mg
Verapamil May cause 5mg over 5min, to 40-80 mg 8-hourly
hypotension maximum dose of 15mg
Contraindicated in
patients taking beta
blockers or in heart
failure
Digoxin Use if there is heart 500-1000 pgm in 50 mL Maintenance dose

Amiodarone

failure Verapamil and
amiodarone increase
plasma digoxin level
May be combined with
digoxin for rate control
in haemodynamically
unstable patients

saline over 1h

Loading: 300 mg, diluted
in 5% glucose to a
volume of 20-50 mL,
infused over 20 min

via a central vein
Maintenance:
900-1200mg over 24 h

62.5-250 g daily,
according to renal
function/age

200 mg 8-hourly for
one week, then

200 mg 12-hourly for
one week, then

200 mg daily

Table 43.3 Drug therapy of atrial fibrillation or flutter: medication to restore sinus rhythm (chemical cardioversion).

Drug

Comment

Dose

Flecainide

Amiodarone

May cause hypotension Avoid if known/
possible structural or coronary heart

disease
Needs to be given via central vein to avoid
thrombophlebitis

IV 2 mg/kg (to @ maximum of 150 mg) over

10-30 min or PO 200-300 mg stat

IV 300 mg, diluted in 5% glucose to a volume of

20-50 mL, infused over 20 min via a central vein

Further reading

Atrial fibrillation: management. (2014) NICE (National Institutue for Health and Care Excellence).
Clinical guideline [CG180]. Available at www.nice.org.uk
Bun S-S, Latcu DG, Marchlinski F, Nadir Saoudi N. (2015) Atrial flutter: more than just one of a kind. European
Heart Journal 36, 2356-2363.
Freedman B, Potpara TS, Lip GYH. (2016) Stroke prevention in atrial fibrillation. Lancet 388, 806-817.
Piccini JP, Laurent Fauchie L. (2016) Rhythm control in atrial fibrillation. Lancet 388, 829-840.
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The Task Force for the management of atrial fibrillation of the European Society of Cardiology (ESC) (2016)
2016 ESC Guidelines for the management of atrial fibrillation developed in collaboration with EACTS.
European Heart Journal. Update citation at proof stage.

Van Gelder IC, Rienstra M, Crijns HIGM, Olshansky O. (2016) Rate control in atrial fibrillation. Lancet 388,
818-828.



CHAPTER 44

Bradycardia and atrioventricular block

MicHAEL CookLIN AND DAVID SPRIGINGS

The approach to the patient with bradycardia or atrioventricular block (Table 44.1) is summarized in Figure 44.1.

S —
s,

t with an arrhythmia

(See Chapter 39 for general approach to the patien

(AV)

(Bradycardia and/or atrioventricular

Key observations ( |
Oxygen, ECG monitor, IV access |
Focused assessment

block (Table 44.1)

Ta‘ﬂbyle 1.1

)
)

(Table 39.1

Call resuscitation team

Stabilize airway and breathing

Atropine 1 mg IV, repeated as
needed to a total of 3 mg, or
alternative drugs (Table 44.2)

12-lead ECG and rhythm strip
| Make diagnosis (Table 44.1,

| Figs 44.2-44.6) and consider
cause (Tables 44.3, 44.4)

\

bradycardia likely to recur?

[Poor response to drug therapy or]’

Yés [

Discuss management
with a cardiologist

‘No

{

Temporary or permanent
cardiac pacing
(Table 44.5; Chapter 119) |

Transfer to CCU/high-dependency unit
(HDU) for ECG monitoring/observation

|
Y

[Refer to cardiologist

Diagnose/treat cause (Tables 44.3, 44.4)

Figure 44.1 Approach to the patient with bradycardia and/or atrioventricular block.

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by

David Sprigings and John B. Chambers.
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Table 44.1 Classification of bradycardia and atrioventricular (AV) block.

Bradycardia (sinus node disease and atrioventricular block)

Sinus bradycardia (see Table 44.3 for causes)

Second-degree sino-atrial exit block

Junctional escape secondary to profound sinus bradycardia or complete sino-atrial exit block or sinus arrest

(Figure 44.2)

Atrial fibrillation with slow ventricular rate (distinguished from atrial fibrillation with complete AV block by irregular RR
interval)

Atrial flutter/atrial tachycardia with high grade AV block

Complete AV block with junctional or ventricular escape rhythm (Figure 44.6)

Atrioventricular block (see Table 44.4 for causes)

First degree AV block (constant PR interval >200 ms)

Second degree AV block, Mobitz type 1 (Wenckebach) (Figure 44.3)

2:1 second degree AV block (Figure 44.4)

Second degree AV block, Mobitz type 2 (Figure 44.5)

High grade AV block (e.g. 4;1 or 5:1 AV block)

Third degree/complete AV block with junctional or ventricular escape rhythm (Figure 44.6)

Table 44.2 Drug therapy of bradycardia.

Drug Comment Dose (V)
Atropine Inhibition of vagal tone Bolus of 500-1000 pgm, with further doses at 5min intervals up to a
total dose of 3 mg to achieve target heart rate
Dobutamine  Cardiac beta-1 receptor Start infusion at 10 pgm/kg/min
stimulation
High doses may provoke Adjust rate of infusion to achieve target heart rate

ventricular arrhythmias

Glucagon To reverse beta blockade Bolus of 2-10mg followed by infusion of 50 pgm/kg/h

Table 44.3 Causes of sinus bradycardia.

Cardiovascular

Chronic sinus node dysfunction (due to idiopathic degenerative/fibrotic change in sinus node)

Acute sinus node dysfunction due to ischaemia (typically in inferior myocardial infarction; sinus node artery arises from
right coronary artery in ~90%)

Manoeuvres triggering high vagal tone, for example suctioning of airway

Vasovagal syncope

Carotid sinus hypersensitivity

Systemic

Drugs (beta blockers, digoxin, diltiazem, verapamil, other antiarrhythmic drugs)
Hypothermia

Hypothyroidism

Hypokalaemia, hyperkalaemia

Raised intracranial pressure




Figure 44.2 Junctional bradycardia secondary to sinus node disease. Heart rate 30-60/min with P wave absent or position constant either after,
immediately before or hidden in QRS complex. Occurs when junctional pacemaker overtakes slow sinus node pacemaker or with complete sino-atrial
exit block or sinus arrest.
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Figure 44.3 Second-degree atrioventricular block, Mobitz type 1 (Wenckebach). Progressively lengthening PR interval followed by dropped beat.
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Figure 44.4 2:1 Second-degree atrioventricular (AV) block: alternate P waves non-conducted. May be due to disease in the AV node or below. If due to
His-Purkinje disease often progresses to complete AV block.

Figure 44.5 Second-degree atrioventricular (AV) block, Mobitz type 2. Constant PP interval and PR interval, with sudden dropped beat (non-conducted
P wave, arrow). Usually due to disorder of His-Purkinje system and often progresses to complete AV block, frequently with an unreliable escape rhythm.
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Figure 44.6 Complete atrioventricular block. Relationship of P wave to QRS varies randomly. P waves are absent if there is atrial fibrillation. Escape
rhythm may be junctional (narrow complex) or ventricular (broad complex). Even in asymptomatic patients, this carries a risk of sudden death due to
ventricular standstill or polymorphic ventricular tachycardia/ventricular fibrillation. The escape rhythm is usually slower and less reliable when it is
ventricular
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Table 44.4 Causes of atrioventricular (AV) block.

Acute

o High vagal tone (may cause Mobitz type 1 second-degree AV block, but not Mobitz type 2 or complete AV block)
o Myocardial ischaemia/infarction

o Drugs (beta blockers, digoxin, diltiazem, verapamil, other antiarrhythmic drugs)

e Hyperkalaemia

e Infections: Lyme disease

e Myocarditis

o Infective endocarditis with aortic root abscess

Chronic

e |diopathic conducting system fibrosis
o Congenital complete AV block

e Cardiomyopathy

Table 44.5 Temporary cardiac pacing: indications, contraindications and potential complications (for technique, see
Chapter 119).*

Indications

e Bradycardia/asystole (sinus or junctional bradycardia or second/third-degree AV block) associated with haemodynamic
compromise and unresponsive to atropine

o After cardiac arrest due to bradycardia/asystole

o To prevent perioperative bradycardia. Temporary pacing is indicated in:
- Second degree Mobitz type 2 AV block or complete heartblock or
- Sinus/junctional bradycardia or second degree Mobitz type | (Wenckebach) AV block or bundle branch block

(including bifascicular and trifascicular block) only if history of syncope or presyncope

e Atrial or ventricular overdrive pacing to prevent recurrent monomorphic ventricular tachycardia or potymorphic

ventricular tachycardia with preceding QT prolongation (torsade de pointes)

Contraindications

o Risks of temporary pacing outweigh benefits, for example rare symptomatic sinus pauses, or complete heart block with
a stable escape rhythm and no haemodynamic compromise. Discuss management with a cardiologist. Consider using
standby external pacing system instead of transvenous pacing.

Prosthetic tricuspid valve.

Complications

o Complications of central vein cannulation, especially bleeding in patients with acute coronary syndromes treated with
thrombolytic therapy (reduced with ultrasound-guided approach)

Cardiac perforation by pacing lead (may rarely result in cardiac tamponade)

Arrhythmias (including ventricular fibrillation) during placement of pacing lead

Infection of pacing lead

*Always discuss first with a cardiologist. Where possible, temporary pacing should be avoided, because of the high risk of
complications. When bradycardia is likely to be reversible or contraindications to early permanent pacing are present (e.g.
sepsis), temporary cardiac pacing may be indicated.

AV, atrioventricular.

Further reading

The Task Force on cardiac pacing and resynchronization therapy of the European Society of Cardiology (ESC)
(2013) 2013 ESC Guidelines on cardiac pacing and cardiac resynchronization therapy. European Heart
Journal 34, 2281-2329.



CHAPTER 45

Acute coronary syndromes (1):
ST-segment elevation

Jim NewTon AND JOHN B. CHAMBERS

Acute coronary syndrome should be considered in any patient with central chest pain. Other presentations include
epigastric pain, hypotension, pulmonary oedema and arrhythmia. If the presentation is consistent with acute
myocardial ischaemia and the ECG shows persisting ST-segment elevation in two or more adjacent leads, or
complete left bundle branch block notknown to be old, immediate treatment to open the occluded epicardial
coronary artery is needed.

Management of suspected ST-segment-elevation acute coronary syndrome (STE-ACS) is summarized in
Figure 45.1.

Priorities

Many emergency departments will have a specific protocol for the management of STE-ACS, consisting of:
e Focused clinical assessment (Figure 45.1) and observations, using an ABCDE protocol:
* Time, onset and character of pain
e Past history and risk factors for coronary disease
e Bleeding risk
e Consider alternative diagnoses — could pulmonary embolism or aortic dissection be possible?
e 12-lead ECG (repeated every 15 min if not initially diagnostic and chest pain persists) and other urgent
investigation (Table 45.1). Evaluate carefully for:
e ST-segment elevation >1 mm in 2 or more adjacent leads or
e Complete left bundle branch block not known to be old
* Oxygen therapy if indicated:
* Monitor arterial oxygen saturation, aiming for >92%
e Give high-flow oxygen if oxygen saturation is <92% or there is evident respiratory distress or pulmonary
oedema
e Putin an IV cannula and give opioid analgesia:
e 5mgmorphine IV (2.5 mg if elderly or frail) over 3-5 min, with furtherdosesat 15-min intervals as needed to
relieve pain
e Co-administer an antiemetic, for example metoclopramide 10 mg IV

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.
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12-lead ECG
Initial assessment Focused history and examination
IV access and pain releif

Initial Aspirin 300 mg PO

¢ Clopidogrel 300 mg PO
management if IV Beta Blocker

STE-ACS confirmed 0, therapy if saturation <90%

Time since onset
of symptoms?

Primary PCl if onsite Reperfusion therapy if:
or available within Heart failure
120 minutes from Recurrent arrhythmia
symptom onset Ongoing ischaemia
Reperfusion
therapy

If not available or
delay >120 min give
IV fibrinolytic therapy

Figure 45.1 Management of acute ST-segment elevation myocardial infarction (STE-ACS).

Table 45.1 Investigation in suspected ST-segment elevation ACS.

Needed urgently

ECG (repeated every 15 min if not initially diagnostic and chest pain persists)

Chest X-ray

Creatinine and electrolytes (recheck potassium if significant arrhythmia occurs or after large diuresis)
Blood glucose (blood glucose >10 mmol/L should be managed by insulin infusion (Chapter 82)
Troponin level (repeat after 3 h if high-sensitivity assay, after 12 h if standard assay)
Echocardiography if diagnosis is uncertain, murmur, hypotension or pulmonary oedema

For later analysis

Full blood count

Lipid profile (cholesterol value is representative if checked within 24 h of infarction and enables patients with
hypercholesterolaemia to be identified before discharge)
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Table 45.2 Thrombolytic therapy: contraindications.

Absolute
Active internal bleeding
Suspected aortic dissection
Prolonged or traumatic cardiopulmonary resuscitation
Recent head trauma or known intracranial neoplasm
Trauma or surgery within the previous two weeks, which could be a source of rebleeding
Diabetic haemorrhagic retinopathy or other haemorrhagic ophthalmic condition
Pregnancy
Recorded blood pressure >200/120 mmHg
History of cerebrovascular accident known to be haemorrhagic

Relative
Recent trauma or surgery (>2 weeks)
History of chronic severe hypertension with or without drug therapy
Active peptic ulcer
History of cerebrovascular accident
Known bleeding diathesis or current use of anticoagulants
Significant liver dysfunction

If there are one or more relative contraindications to thrombolytic therapy, you must weigh the risks and benefits of
therapy for the individual before deciding whether or not it should be given

If the clinical presentation and ECG are consistent with STE-ACS:

e Give aspirin 300 mg PO unless already administered.

e Give a beta blocker (e.g. atenolol 5-10 mg or metoprolol 5-10 mg) IV unless there is pulmonary oedema, or
systolic BP is <100 mmHg, or the heart rate is <60/min.

e Is primary percutaneous coronary intervention (pPCl) available within 90 min? If so:
e Give an additional antiplatelet agent - clopidogrel, ticagrelor or prasugrel, depending on local protocol
e Transfer the patient to the cardiac catheterization laboratory forimmediate angiography and follow-on pPCl

e |f pPCl not available, assess eligibility for reperfusion therapy:

e Less than 12 h since the onset of symptoms?

e Other causes for ST-segment elevation (pericarditis, early repolarization, acute aortic dissection; see
Chapter 7) considered and excluded?

e Contraindications to reperfusion therapy absent? (Table 45.2)

Give thrombolysis if appropriate (Table 45.3):

e Problems encountered with thrombolysis are as shown in Table 45.4.

e Repeat a 12-lead ECG 60 min after start of lytic therapy. If there is persisting ST-segment elevation, transfer

for immediate coronary angiography. If ST segment has resolved, and the patient is clinically stable, discuss
with a cardiologist inpatient coronary angiography during the same hospital admission.

Problems in the acute phase

Delayed presentation of STE-ACS

The benefits of reperfusion therapy fall if the diagnosis of STE-ACS is made more than 12 h after the onset of
symptoms, but should still be considered if there is:

e Severe heart failure

e Haemodynamic disturbance

e Recurrent ventricular arrhythmia

e Persistent ischaemic pain
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Table 45.3 Thrombolytic therapy.

Streptokinase

Suitable for the majority of patients

Adjunctive heparin not needed

Give streptokinase 1.5 MU as an IV infusion over 1 h

Alteplase (tissue plasminogen activator (tPA)): standard regimen

Use if the patient has received streptokinase within the previous 4 days to 12 months

Adjunctive heparin and antiplatelet therapy should be given

Give alteplase 1.5 mg/kg as an IV infusion over 3 h

Give heparin 5000 U IV bolus, followed by a continuous IV infusion to maintain APTT 1.5-2.5 times control (Chapter 103)
for at least 2 days

Alteplase: accelerated regimen

May be of additional benefit in patients aged <50 with large anterior infarcts presenting within 4 h who are
normotensive (systolic BP <140 mmHg), that is, low risk of haemorrhagic stroke

Adjunctive heparin and antiplatelet therapy should be given

Give alteplase 15 mg IV bolus, followed by 0.75 mg/kg (maximum 50 mg) over 30 min, and followed by 0.5 mg/kg
(maximum 35 mg) over the next 60 min

Give heparin 5000 U IV bolus, followed by a continuous IV infusion to maintain APTT 1.5-2.5 times control (Chapter 103)
for at least 2 days

If on-site primary PCl is not available, then the decision over reperfusion therapy depends on the time
required for transfer and initiation of PCI. Ideally, this should be less than 90 min from diagnosis of STEMI to
restoration of flow in the occluded vessel. If it is likely to be longer than 120 min, then fibrinolytic therapy and
follow-on angiography maybe more appropriate.

Table 45.4 Thrombolytic therapy: problems.

Hypotension during streptokinase infusion
Usually reversed by elevating the foot of the bed or slowing the infusion

Allergic reaction to streptokinase
Give chlorpheniramine 10 mg IV and hydrocortisone 100 mg IV (prophylactic treatment not needed)

Oozing from puncture sites

If venepuncture is necessary, use a 22 G (blue) needle and compress the puncture site for 10 min

Central venous lines should be inserted via an antecubital fossa vein

For arterial puncture, use a 23 G (orange) needle in the radial or brachial artery and compress the puncture site for at
least 10 min

Uncontrollable bleeding

Stop the infusion of thrombolytic

Transfuse whole fresh blood if available or fresh frozen plasma: seek advice from a haematologist
As a last resort, give tranexamic acid 1.g (10 mg/kg) IV over 10 min

Symptomatic bradycardia unresponsive to atropine

If temporary pacing is required within 24 h of thrombolytic therapy, the lead should ideally be placed via an antecubital
fossa vein

If there is no suitable superficial vein, place via the femoral or internal jugular vein with ultrasound guidance

(Chapter 116)
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Diagnosis of ST-segment-elevation ACS but normal coronary anatomy
Consider stress cardiomyopathy (Takotsubo syndrome) (Table 45.5). This typically occurs in a female aged >65
following an emotional shock. The diagnosis is suggested by echocardiography showing the wall motion
abnormality extending from the apex to the midcavity and crossing more than one arterial territory. Coronary
angiography is required to exclude coronary disease, although it is recognized that bystander coronary disease
may occur. Other possibilities are myocarditis, resolution of plaque rupture, coronary embolism and coronary
spasm (e.g. caused by cocaine).

Hypotension without pulmonary oedema

Hypotension is not always due to cardiac dysfunction. Carefully evaluate for evidence of hypovolaemia which
may be due to vomiting or bleeding following percutaneous coronary intervention. If there is no evidence of
pulmonary oedema, consider a fluid challenge.

e Check the JVP, which will be low in hypovolaemia and high in right ventricular (RV) infarction.

e An echocardiogram (Chapter 114) will show:

e RV size and function

e An inferior vena cava, flat in hypovolaemia and engorged in right ventricular infarction

For both hypovolaemia and right ventricular infarction initial treatment is with IV fluid. Give crystalloid 500 mL
IV over 15-30 min followed by a further 500 mL over 30—-60 min if systolic BP remains <100 mmHg and there is
no pulmonary oedema.

e If BP remains low start an infusion of dobutamine (Table 2.7 page 13).

If hypotension persists, consider placement of a pulmonary artery catheter to guide further therapy. In right
ventricular infarction, the right atrial pressure will be high (12-20 mmHg) and equal or greater than the wedge

pressure.
e Give more fluid to raise the wedge/pulmonary artery diastolic pressure to 15 mmHg. You can risk pulmonary
oedema giving IV fluids without monitoring if there is an associated large inferior infarct.

Hypotension with pulmonary oedema
Review for signs of cardiogenic shock (Chapter 49):
e Systolic pressure <90 mmHg
e Heart rate either >100 or <40/min
e Hypoxaemia (arterial oxygen saturation <90%) or tachypnoea (respiratory rate >30/min)
e Poor peripheral perfusion
e Sweating and agitation
e Oliguria
Cardiogenic shock carries a poor prognosis and is an indication for PCl. Discuss with a cardiologist.
e Increase the inspired oxygen concentration, aiming for oxygen saturation >92% (PaO, >8 kPa).
e Consider a continuous positive airway pressure (CPAP) system if this target is not achieved (Chapter 113).
e Start inotrope/vasopressor therapy (Table 45.6) if hypotension persists.

Table 45.5 Features of stress (Takotsubo) cardiomyopathy.

Transient hypokinesis, akinesis or dyskinesis of the left ventricular mid-segments with or without apical involvement
The regional wall motion abnormalities extend beyond a single epicardial vascular distribution

Absence of obstructive coronary disease* or angiographic evidence of acute plaque rupture

New electrocardiographic abnormalities (either ST-segment elevation and/or T-wave inversion) and/or modest elevation
in cardiac troponin

Absence of phaeochromocytoma (Chapter 94) or myocarditis

* May rarely coexist with obstructive coronary disease.
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Table 45.6 Choice of inotropic/vasopressor therapy in cardiogenic shock due to myocardial infarction.

Systolic BP (mmHg) Choice of therapy
>90 Dobutamine

80-90 Dopamine

<80 Noradrenaline

e Use intravenous nitrates if systolic BP >100 mmHg.

Place a bladder catheter and aim for a urine output >30ml/h.

e Arrange urgent echocardiography to assess ventricular function and assess for structural complications.
e For pulmonary oedema without significant hypotension:

e Give furosemide 40-80 mg IV

e Start a nitrate infusion

Arrhythmias

Bradycardia (Chapter 44)

e Give IV atropine 0.6-1.2 mg IV if symptomatic bradycardia <40/min.

e Temporary pacing is occasionally indicated (Table 45.7): discuss with a cardiologist. The procedure risks
perforation of infarcted myocardium and triggering of ventricular arrhythmia.

Tachyarrhythmia (Chapters 39-43)
e Broad complex tachycardia should be treated as ventricular tachycardia. If there is haemodynamic compromise,

DC cardioversion should be done promptly (Chapter 121).
e Ensure serum potassium is maintained between 4 and 5 mmol/L.

Further management
General supportive care

e Bed/chair rest for 24 h, then mobilization.
e Oxygen is not required if normal oxygen saturation and clear chest X-ray.

Table 45.7 Indications for temporary pacing in acute myocardial infarction.

Asystole (after restoration of spontaneous rhythm)

Complete heart block

Right bundle branch block with new left anterior hemiblock or left posterior hemiblock*

New left bundle branch block

Mobitz type Il second-degree AV block

Mobitz type | (Wenckebach) second-degree AV block with hypotension not responsive to atropine

Sinus bradycardia with hypotension or recurrent sinus pauses not responsive to atropine

Atrial or ventricular overdrive pacing for recurrent ventricular tachycardia (seek advice from a cardiologist)

* Left anterior hemiblock gives left axis deviation (S wave > R in lead II); left posterior hemiblock gives right axis deviation
(S wave > Rin lead I).
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Table 45.8 Fever after myocardial infarction.

Due to the infarct itself

Pericarditis

Thrombophlebitis at cannula site

Infection related to central line or temporary pacing lead

Deep vein thrombosis

Urinary tract infection

Pneumonia (consider inhalation pneumonia after resuscitation)

e Fever and leucocytosis are common in response to infarction, but ensure no evidence of thrombophlebitis,
pericarditis or lower respiratory tract infection complicating resolving pulmonary oedema (Table 45.8).
e Continuous ECG monitoring (by bedside monitor or telemetry) for 48 h.
e Thromboprophylaxis with low-molecular-weight heparin.
e Cardiopulmonary examination at least daily. Causes of a murmur are given in Table 45.9.
e Review all usual medication and stop any drugs that are contraindicated post-infarction:
e Non-steroidal anti-inflammatory drugs should be avoided as increased bleeding risk
e Pro-arrhythmic agents including some antidepressant and anti-epileptic drugs
e Drugs that may depress myocardial function, for example calcium channel blockers

Drug therapy
e Aspirin 75 mg daily for life.
e Second antiplatelet agent (P2Y; inhibitor, e.g. clopidogrel) in addition to aspirin for one year.
¢ Oral beta blocker the next day:
e Delay if heart failure
e Caution if low cardiac output
e Delay or avoid if high risk for heart block
e Contraindicated in true reactive asthma (but not COPD)
e An ACE inhibitor should be started on the morning of the day after admission unless there is a contraindication:
¢ Highest value in patients with anterior infarction
e Prognostic value if LV ejection fraction <40%
e Can be replaced by angiotensin receptor blocker if required, but not in addition
¢ High-dose statin therapy should be commenced in all patients irrespective of initial lipid profiles — dose and
agent can be modified in the recovery phase if required.

Table 45.9 Complications of myocardiat infarction and their management.

Complication Management
Tachyarryhthmia See Chapters 39-43
Bradyarrhythmia See Chapter 44

Myocardial rupture of:

Papillary muscle, causing severe mitral regurgitation Cardiac surgery

Ventricular septum, causing ventricular septal rupture Cardiac surgery

Free wall, causing tamponade or a pseudoaneurysm Surgery for pseudoaneurysm

True aneurysm Heart failure therapy, occasionally LV reduction surgery
or percutaneous devices

Pericarditis NSAID; see Chapter 53

LV thrombus Anticoagulation with warfarin
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Glycaemic control

¢ |npatientswith known diabetes or an elevated blood glucose on arrival (> 10 umol/L)starta variable rateinsulin
infusion (Chapter 82).

o Post-infarction treatmentwith subcutaneous insulin is preferred unless prior glycaemic control (and an HbA1c
measurement) was excellent on oral hypoglycaemia agents. Input and education from a specialist diabetes
team should be requested.

Managing recurrent pain

e Chest soreness is common after infarction and can be severe following cardiopulmonary resuscitation, which
may result in rib fracture.

Pericarditis occurs in 20% of patients and can cause pain similar to infarction but less severe, and usually
postural and affected by respiration. Treat with higher dose aspirin or non-steroidal anti-inflammatory agents
with gastro-protection.

Re-infarction presenting with recurrence of infarct symptoms and new ST elevation should be managed as
acute STE-ACS with urgent revascularization unless contraindicated.

New murmur
e A pericardial friction rub may be mistaken for a murmur.
e Request an echocardiogram for all murmurs, either electively or as an emergency, if there is hypotension or
pulmonary oedema:
o Soft systolic murmurs are usually benign, but may occasionally resultfroman early ventricular septal rupture,
while still limited or from significant mitral regurgitation with an eccentric jet.
e A loudsystolicmurmur suggests aortic stenosis and the murmur may become obvious as LVfunctionimproves.
e Pan systolic murmurs may be due to ventricular septal rupture or mitral regurgitation, which may be chronic,
but can be acute following papillary muscle disruption or rupture.

Rehabilitation and secondary prevention
e Give advice on diet, exercise and driving/work implications.

Smoking cessation advice and nicotine replacement therapy if needed.

Seek advice on management of diabetes from the specialist diabetes team.

Treat hypertension aiming for BP <140/85 or <130/80 mmHg if diabetic.

e Continue high-dose statin; if the initial lipid profile showed severe hypercholesterolaemia or hypertriglycer-
idaemia, refer to a lipid specialist.

Involve hospital rehabilitation team and enrol in post-discharge support programme.

Psychological support may be needed.

Assessment of LV systolic function
Echocardiography to assessLV systolic function should be done before discharge. If LV ejection fraction is <40%,
seek advice on management from a cardiologist prior to discharge.

Testing for inducible myocardial ischaemia

e Asthemajority of patientswill undergo reperfusion with primary PCl and the culprit lesion treated with a stent
there is no requirement for pre-discharge stress testing unless multivessel disease was identified with
significant bystander disease.

o Exercise electrocardiography is safe if there are no recurrentsymptoms and no arrhythmia for 72 h prior to the
test. Pharmacological stress testing with assessment of ischaemia by non-invasive imaging (e.g. stress
echocardiography or myocardial perfusion scintigraphy) is also safe and can be performed pre-discharge
or in the recovery period to help guide the need for further revascularization.
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Table 45.10 Discharge checklist after myocardial infarction.

Aspirin 75 mg daily lifelong

Clopidogre! 75 mg daily for 12 months (or prasugrel/ticagrelor)

Beta blocker unless contraindicated

ACE-inhibitor if there has been clinical heart failure or LVEF is <40%

High-dose statin (e.g. atorvastatin 80 mg daily)

Advice on smoking cessation, diet, lifestyle and work

Exercise rehabilitation arranged

Echocardiography done

Testing for inducible myocardial ischaemia done, or arranged if not fully revascularized

Discharge checklist
See Table 45.10.

Further reading

Eisen E, Giugliano RP, Braunwald E. (2016) Updates on acute coronary syndrome: a review. JAMA Cardiol.
DOI: 10.1001/4amacardio.2016.2049. Update citation at proof stage.

Reed GW, RossiJ, Cannon CP. (2016) Acute myocardial infarction. Lancet. Update citation at proof stage.

The Task Force on the management of ST-segment elevation acute myocardial infarction of the European
Society of Cardiology (ESC) (2012) ESC Guidelines for the management of acute myocardial infarction in
patients presenting with ST-segment elevation. European Heart Journal 33, 2569-2619.



CHAPTER 46

Acute coronary syndromes (2):
Non-ST-segment elevation

Jim NewTon AND JoHN B. CHAMBERS

assessment (Table 46.1) 12-lead
ECG cardiac biomarkers

- Focused history and clinical
Initial assessment

300 mg PO IV nitrates and beta
blocker anticoagulation

High risk features (Table 46.4) Yes No

Aspirin 300 mg PO and clopidogrel
Initial management of NSTE-ACS

Invasive angiography Invasive angiography

Invasive strategy within 24 hours within 72 hours
~ immediate if possible unless very low risk

Rapid early rule-in of ACS with high-sensitivity cardiac troponin

Measurement

. [ Initial hs-cTn value <URL | [Initial hs-cTn value >URL |
at admission
3 h later hs-cTn value at 3 h >URL ocardia hs-cTn value at 3 h >URL +
+ increase >50% of URL ecro increase >20% of initial value
Optional J
6 h later
hs-cTn value at 6 h >URL hs-cTn value at 6 h >URL +
+ increase >50% of URL Evidence of increase >20% of initial value

ischaemia*

Myocardial
infarction

Figure 46.1 Management of suspected non-ST-segment elevation acute coronary syndrome (NSTE-ACS)

Acute Medicine: A Practical Guide to the Management of Medical Emergencies, Fifth Edition. Edited by
David Sprigings and John B. Chambers.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd
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Non-ST-segment-elevationacute coronary syndrome (NSTE-ACS) occurs as a result of transient or partial occlusion
of an epicardial coronary artery. A variety of ECG changes may occur, and importantly the ECG may be entirely
normal: a high index of suspicion and serial assessment is key to ensuring correct diagnosis and management.
Patientspresenting withNSTE-ACS have apoor prognosis if notidentifiedand treated appropriately. Management
of suspected NSTE-ACS is summarized in Figure 45.1.

Priorities

The initial assessment of acute chest pain is dominated by the ECG. If this does not show ST-segment elevation or
new left bundle branch block, pain characteristics, coronary risk scoring and troponin concentration are used to
make the diagnosis of non-ST-segment elevation ACS and to guide further management. Investigations required
urgently are given in Table 46.1.

Chest pain characteristics
Typical cardiac chest pain is retrosternal pressure or heaviness/tightness radiating to the left arm (occasionally
right or both arms) or to the neck or jaw and sometimes associated with sweating and nausea.

Atypical symptoms occur more commonly in the elderly, female patients, those with diabetes and renal
failure and can include:
e Epigastric pain
e Dyspeptic symptoms
e Breathlessness
e Delirium

The likelihood of cardiac ischaemia causing the pain is increased if there has been previous similar exertional
pain or there is known coronary artery disease. Response to nitrate administration is not specific to cardiac
ischaemia. The differential diagnosis of acute chest pain is discussed in Chapter 7.

The 12-lead ECG

This may be entirely normal, particularly if pain has resolved. If there is a high clinical suspicion or chest pain
persists, repeat every 15minutes and include modified leads (lateral and right-sided leads) as left circumflex
coronary territory or right ventricular ischaemia may not appear with standard lead positions.

Table 46.1 Investigation in suspected non-ST-segment-elevation ACS.

Needed urgently

ECG (repeatedevery 15 min if not initially diagnostic and chest pain persists)

Chest X-ray

Creatinine and electrolytes (recheck potassium if significant arrhythmia occurs or after large diuresis)
Blood glucose (blood glucose > 10 mmol/L should be managed by insulin infusion (Chapter 82)
Troponin level (repeat after 3 hours if high-sensitivity assay, after 12 hours if standard assay)
Echocardiography if diagnosis is uncertain, murmur, hypotension or pulmonary oedema

For later analysis

Full blood count

Lipid profile (cholesterol value is representative if checked within 24 h of infarction and enables patients with
hypercholesterolaemia to be identified before discharge)
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Typical ECG findings are:
ST depression >0.05 mV in two or more contiguous leads
T wave changes:
e Inversion
e Flattened T waves
e Pseudo-normalization of inverted T waves

Plasma troponin

The measurement of plasma troponin (released during myocardial ischaemia) complements but does not

supplant the history, examination and ECG findings.

Measurement of plasma troponin using a high-sensitivity assay is recommended, as increases in plasma

troponin can be detected within 1-2 hours of symptom onset. Point-of-care assays are less sensitive and may

take several more hours to become abnormal.

The universal definition of myocardial infarction is given in Table 46.2. For spontaneous non-ST-segment-

elevation myocardial infarction, or infarction as a result of low coronary perfusion (e.g. prolonged syncope or

hypotension), one troponin level above the 99th centile for a normal person is abnormal. If the baseline level is

raised, a >20% rise in 3 hours is required.

A similar definition applies to Types 4b and 4c. Type 4a requires one level >5 times the 99th centile or a new

rise by >20%. Type 5 requires a level >10 times the 99th centile

Many conditions are associated with a raised plasma troponin, and should be considered in the differential

diagnosis (Table 46.3).

e Avoid unnecessary measurement of troponin or other biomarkers to ‘rule-out’ ACS without consideration of
the history and serial ECGs.

e The recognition of a NSTE-ACS requires the additional presence of chest pain or other significant symptom
or an acute change in the 12-lead ECG.

Risk assessment in NSTE-ACS

If the diagnosis of NSTE-ACS is confirmed by the history, ECG findings and plasma troponin results, the risk of
mortality in hospital and at six months can be calculated and used to guide further management. A number of risk
models are available; the GRACE 2.0 risk calculator is widely preferred and is based on the following clinical

factors:

Age

Systolic blood pressure

Heart rate

Serum creatinine

Killip class:

e | - no evidence of pulmonary oedema

e |l — audible crepitation, raised venous pressure, third heart sound

Table 46.2 Universal classification of myocardial infarction and injury.

Type 1 Spontaneous infarction due to plaque rupture
Type 2 Myocardial injury secondary to either increased oxygen demand or reduced supply, for example coronary

spasm or embolism, arrhythmia, hypotension, anaemia, hypertension, respiratory failure

Type 3 Sudden unexpected cardiac death associated with ECG changes or fresh thrombus in the coronary artery but

occurring before an elevation in cardiac biomarkers

Type 4  Associated with intervention either percutaneous (4a) or stent thrombosis (4b) or restenosis (4c)
Type S  Associated with coronary artery by-pass grafting (CABG)
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Table 46.3 Causes of raised troponin concentration not due to acute coronary syndrome.

Cardiac

Stress (Takotsubo) cardiomyopathy

Myocarditis

Arrhythmia

Severe aortic stenosis

Contusion or other trauma (e.g. radiofrequency ablation, pacing)
Infiltration (e.g. amyloid)

Hypertrophic cardiomyopathy

Cardiogenic shock of any cause

Non-cardiac
Pulmonary embolism or severe pulmonary hypertension
Subarachnoid haemorrhage
Sepsis
Strenuous exercise
Respiratory failure
Acute kidney injury or advanced chronic kidney disease
Other causes of shock (hypovolaemic, septic, anaphylactic)

o |l — acute pulmonary oedema
o |V — cardiogenic shock
e Cardiac arrest at admission to hospital
e Elevated cardiac biomarkers
e ST segment deviation
The GRACE calculator is available online at: http://gracescore.org/WebSite/WebVersion.aspx.

Treatment of confirmed or suspected NSTE-ACS

e Insert an IV cannula and relief pain with IV morphine

e Give oxygen therapy if saturations <92 % or obvious respiratory distress

e Intravenous nitrates therapy with close blood pressure monitoring:

o More effective than sublingual nitrates

e Contraindicated if recent intake of phosphodiesterase type-5 inhibitors (e.g. sildenafil)
Start a beta blocker, oral or IV unless:

e Risk of cardiogenic shock — heart rate >110/min and systolic <120 mmHg

e Bronchospasm

e Ischaemia due to vasospasm or cocaine intake (unopposed alpha-mediated vasoconstriction)

Give antiplatelet agents and continue for one year, unless there is excessive risk of bleeding:

e Aspirin 300mg orally unless already administered (lifelong at a dose of 75mg daily)

o Clopidogrel 300 mg or alternative P2Y y; inhibitor, for example prasugrel 60 mg or ticagrelor 180 mg

Assessment of bleeding risk

Clinical factors that may influence bleeding risk include:
e Increasing age

e Female gender

e Low body weight, for example <65 kg

e Diabetes
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e Peripheral vascular disease
e Renal function
e Prior bleeding

Anticoagulation

Combining dual anti-platelet therapy with anticoagulation to reduce thrombin generation or activation is more

effective than antiplatelet or anticoagulant therapy alone. Protocols vary by institution but typically recommend

the addition of one of the following:

e Intravenous unfractionated heparin, for example 601U/kg bolus and 12-15I1U/kg infusion

e Subcutaneous low molecular weight heparin, for example enoxaparin 1 mg/kg twice daily

e Subcutaneous factor Xa inhibitor, for example fondaparinux 2.5 mg/day

¢ Intravenous thrombin inhibitor, for example bivalirudin 0.75 mg/kg bolus and 1.75mg/kg/h infusion
Anticoagulation should not be continued indefinitely alongside dual antiplatelet therapy as there is a

marked increase in bleeding risk. Triple therapy should be avoided in all but highly selected cases with a clear

indication for both anticoagulation and dual antiplatelet therapy at high risk of thrombotic complications if

discontinued. This should be discussed with cardiology and a management plan agreed before coronary

intervention.

Invasive coronary angiography
Risk factors mandating invasive management are summarized in Table 46.4.

Non-invasive assessment

Patients with no high risk features, and without diabetes, renal impairment, LV systolic dysfunction or prior
revascularization who settle on medical therapy with no on-going symptoms can be managed with non-invasive
assessment of ischaemia. If this shows a significant volume of ischaemia (>10% of viable myocardium) then
invasive angiography is indicated. If ischaemia is absent or confined to a small volume then medical therapy is
appropriate.

NSTE-ACS with normal coronary arteries

Up to 10% of patients presenting with NSTE-ACS will not have a culprit lesion identified at angiography.
Cardiac causes are given in Chapter 45. Always revisit the initial diagnosis and ensure an alternative major
pathology has not been missed and consider computed tomography to exclude aortic dissection or
pulmonary embolism.

Further management

General supportive care
As for ST-elevation ACS: see p. 294-7

Drug therapy
e Aspirin 75mg daily for life
e Second antiplatelet agent (P2Y.; inhibitor, e.g. clopidogrel) in addition to aspirin for one year
e Oral beta blocker the next day:
e Delay if heart failure
e Caution if low cardiac output
e Delay or avoid if high risk for heart block
e Contraindicated in true reactive asthma (but not COPD)
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Table 46.4 Risk criteria mandating an invasive strategy in non-ST-elevation acute coronary syndrome.

Very-high-risk criteria

* Haemodynamic instability or cardiogenic shock

* Recurrent or ongoing chest pain refractory to medical treatment

* Life-threatening arrhythmias or cardiac arrest

* Mechanical complications of Ml

e Acute heart failure

* Recurrent dynamic ST-T wave changes, particularly with
intermittent ST-elevation

High-risk criteria

e Rise or fall in cardiac troponin compatible with Mi

* Dynamic ST- or T-wave changes (symptomatic or silent)

® GRACE score > 140
Intermediate-risk criteria

e Diabetes mellitus

* Renal insufficiency (eGFR <60 ml/min/1.73 m?)

o LVEF <40% or congestive heart failure

e Early post-infarction angina
e Prior PCi

e Prior CABG
e GRACE risk score >109 and <140
Low-risk criteria

* Any characteristics not mentioned above

CABG = coronary artery bypass graft eGFR = estimated glomerular filtration
rate: GRACE = Glotxal Registry of Acute Coronary Events: LVEF = left ventricular
election fraction, PC! = percutaneous coronary intervention, Ml = myocardial
infarction.

CABG, coronary artery bypass grafting; eGFR, estimated glomerular filtration rate; GRACE, Global Registry of Acute Coronary
Events (see text); LVEF, left ventricular ejection fraction; PCl, percutaneous coronary intervention; Ml, myocardial infarction.

Reproduced with permission from: 2015 ESC Guidelines for the management of acute coronary syndromes in patients
presenting without persistent ST-segment elevation (2016) European Heart Journal 37, 267-315.

e An ACEinhibitor should be started on the morning of the day after admission unless there is a contraindication:
e Highest value in patients with anterior infarction
e Prognostic value if LV ejection fraction <40%
e Can be replaced by angiotensin receptor blocker if required, but not in addition

¢ High-dose statin therapy should be commenced in all patients irrespective of initial lipid profiles — dose and
agent can be modified in the recovery phase if required

Rehabilitation and secondary prevention
* Give advice on diet, exercise and driving/work implications
e Smoking cessation advice and nicotine replacement therapy if needed
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* Seek advice on management of diabetes from the specialist diabetes team

e Treat hypertension, aiming for BP <140/85 or <130/80 mmHg if diabetic

e Continue high-dose statin; if the initial lipid profile showed severe hypercholesterolaemia or hypertriglycer-
idaemia, refer to a lipid specialist

¢ Involve hospital rehabilitation team and enrol in post-discharge support programme

e Psychological support may be needed - particularly for younger men

Assessment of LV systolic function
Echocardiography to assess LV systolic function should be done before discharge. If LV ejection fraction is <40%,
seek advice on management from a cardiologist prior to discharge.

Testing for inducible myocardial ischaemia

e Asthe majority of patients will undergo reperfusion with primary PCl and the culprit lesion will be treated with
a stent there is no requirement for pre-discharge stress testing unless multivessel disease was identified with
significant bystander disease.

e Exercise electrocardiography is safe if there are no recurrentsymptoms and no arrhythmia for 72 hours prior to
the test. Pharmacological stress testing with assessment of ischaemia by non-invasive imaging (e.g. stress
echocardiography or myocardial perfusion scintigraphy) is also safe and can be performed pre-discharge or in
the recovery period to help guide the need for further revascularization.

Discharge checklist
As for ST-elevation ACS: see Table 45.10.

Further reading

Eisen E, Giugliano RP, Braunwald E. (2016) Updates on acute coronary syndrome: a review. JAMA Cardiol.
1(6):718-730. doi:10.1001/jamacardio.2016.2049

Reed GW, Rossi J, Cannon C.P. (2017) Acute myocardial infarction. Lancet; 389(10065):197-210. PMID:
27502078.

The Task Force for the management of acute coronary syndromes in patients presenting without persistent ST-
segment elevation of the European Society of Cardiology (ESC) 2015. ESC guidelines for the management
of acute coronary syndromes in patients presenting without persistent ST-segment elevation. http//
eurheartj.oxfordjournals.org/content/early/2015/08/28/eurheartj.ehv320.



CHAPTER 47
Acute pulmonary oedema
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Suspected acute pulmonary oedema
Acute breathlessness with orthopnoea, usually

due to cardiac disease (Table 47.1)
. B

A

-
Key observations (Table 1.1)
Oxygen, ECG monitor, IV access
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[ Call resuscitation team. Consider
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[Respiratory arrest imminent? large-bore cannula)
a if pulmonary oedema is due to
No - fluid overload
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[Major arrhythmia? ]

Call resuscitation team
Correct arrhythmia
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fFocused assessment (Table 47.2)
Give furosemide and nitrate (Table 47.3)
Increase oxygen as needed to achieve saturation >90%

\Urgent investigation (Table 47.4)
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Figure 47.1 Approach to the patient with suspected pulmonary oedema.
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NO 0 “ B ‘. j’m: = .
l e = @@
Diagnose and treat cause and precipitants of pulmonary oedema
(Table 47.1)

Urgent echo and cardiology opinion if acute coronary syndrome
(Chapters 45, 46) or severe valve lesion (Chapter 51) suspected

If creatinine >400 pmol/L and/or acute kidney injury (Chapter 25),
discuss dialysis/haemofibiltration with nephrologist

i ' Bl S

[Reassess clinical status and arterial blood gas after 30-60 min

Y
( Improving?

W

7ol -y SASE i
fTransfer to high-dependency unit (HDU)/intensive
care unit (ICU)

Bladder catheter to monitor urine output

Further drug therapy according to systolic BP
(Table 47.5)

Ventilatory support with continuous positive
airways pressure

(CPAP)/mechanical ventilation (Table 47.6)
Urgent cardiology opinion

|

RS
Echocardiogram if not already done
Further management directed at cause/precipitants (Table 47.1)

Figure 47.1 (Continued)
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Table 47.1 Causes of acute pulmonary oedema.

Causes due to elevated pressure in the pulmonary capillaries
Cardiac disease, new presentation:

Acute myocardial infarction or severe myocardial ischaemia

Acute myocarditis

Severe gortic or mitral stenosis

Acute aortic regurgitation (aortic dissection, infective endocarditis, chest trauma)

Acute mitral regurgitation (infective endocarditis, ruptured chordae or papillary muscle, chest trauma)
Ventricular septal rupture after myocardial infarction

Left atrial myxoma

Precipitants of pulmonary oedema in patients with previously stable valve or left ventricular disease:

Acute myocardial infarction or myocardial ischaemia
Arrhythmia

Poor compliance with diuretic therapy

Drugs causing fluid retention (e.g. NSAIDs, steroids)
latrogenic fluid overload

Infective endocarditis

Progression of disease

Intercurrent illness (e.g. pneumonia, anaemia)

Renal disease:

Acute kidney injury or advanced chronic kidney disease
Renal artery stenosis

latrogenic fluid overload
Subarachnoid haemorrhage
Negative-pressure pulmonary oedema (Table 47.8)

Causes due to increased pulmonary capillary permeability
(acute lung injury/ARDS); for management see Table 47.7

Direct lung injury Indirect lung injury
Common causes
Pneumonia (viral or bacterial) Sepsis

Aspiration of gastric contents

transfusions

Less common causes

Pulmonary contusion Cardiopulmonary by-pass
Fat emboli Drug overdose

Drowning Acute pancreatitis
Inhalational injury Transfusions of blood
Reperfusion pulmonary oedema after lung transplantation or pulmonary products

embolectomy

Severe trauma with shock and multiple

ARDS, acute respiratory distress syndrome; NSAIDs, non-steroidal anti- inflammatory drugs.

Table 47.2 Focused assessment in acute pulmonary oedema.

What is the cause of the pulmonary oedema?

Usually cardiac disease (Table 47.1), less often acute kidney injury

¢ Pulmonary oedema developing in hospital is often due to fluid overload in patients with pre-existing cardiac or renal

disease

Consider acute respiratory distress syndrome in patients without evidence of cardiac disease (Table 47.1)
In post-operative patients, negative-pressure pulmonary oedema is occasionally seen (Table 47.8)
Neurogenic pulmonary oedema may complicate subarachnoid haemorrhage (Chapter 67)
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Table 47.3 Initial drug therapy in acute pulmonary oedema.

Drug Comment

Oxygen Give oxygen 60-100%.
Pulse oximetry may be unreliable due to peripheral vasoconstriction.
Check arterial blood gases if the patient is hypotensive or there is no improvement within 30 min.
Target oxygen saturation >92%, Pa0, >8kPa.

Furosemide  Give furosemide 40 mg IV if plasma creatinine is <150pmol/L and 80 mg if 150-200 pmol/L.
In patients with plasma creatinine >200 pmol/L, standard doses of furosemide are often ineffective. Try a
fu