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Foreword

What has changed in Tropical Medicine
since OHTM4e?

Epidemic infectious diseases have dominated the Tropical Medicine
scene since 2014, when the last edition of OHTM was published. Outbreaks
of familiar diseases have rumbled on, such as yellow fever, especially in
Angola, DR Congo, Nigeria and SE Brazil; together with Chikungunya;
seasonal influenza; dengue (2019-20 in the Asia Pacific region and Latin
America; plague (2014-17 in Madagascar); Japanese encephalitis (India
2017); measles (e.g., in DR Congo 2019-20); and pandemic antibiotic
resistance.

Ebola, Zika and COVID-19: against this background, there have been
some terrible new challenges in the tropical world and globally. Ebola haem-
orrhagic fever, a disease discovered by Dr Jean-Jacques Muyembe in a mis-
sion hospital in Yambuku, DR Congo back in 1976, has been resurgent.
A new, widespread epidemic of this highly fatal filovirus was concentrated
in three West African countries in 2013-16, exacting more than 11,300
deaths, but stimulating development of some effective vaccines and treat-
ments. Ebola recurred in DR Congo and Uganda in 2018-20 with a new
outbreak in Guinea in March 2021. Zika virus caused more than 84,000
infections globally in 201516, mostly in Latin America and SE Asia, with
an estimated 1,000 deaths, mainly among about 4,000 children born with
microcephaly and other birth defects. Completely overshadowing these
challenges to human health has been the global pandemic of COVID-19
which has affected 2 billion and killed 3 million people so far, leaving the
debilitating symptoms of long COVID, including types 1 and 2 diabetes mel-
litus, in survivors.

Other challenges: the magnitude and novelty of these epidemics alone
would justify a new edition of OHTM, as would the continuing problem
of HIV/AIDS and tuberculosis, but, the speciality of Tropical Medicine
comprises far more than infectious diseases. Non-communicable dis-
eases continue to cause a massive burden of human suffering and deserve
the attention devoted to them in OHTMbe. It is reassuring to see strong
coverage of important topics, such as inherited, endocrine, nutritional and
psychiatric diseases, trauma and obstetrics.
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FOREWORD

Publication of this new edition should
provoke both celebration and reflection

Celebration: we celebrate the presence of OHTM, discovered on
otherwise-empty bookshelves in district hospitals from Kenya's Swabhili
Coast to Karnataka, and from Australia’s Northern Territory to PNG’s
Marshall Lagoon; and in the otherwise-empty pockets of health assistants,
dispensers, nurses, paramedics, community health worker; and doctors, es-
pecially in rural areas of LMICs.

Reflection: what is the future of a hard copy book, whose average ges-
tation period is 9 months from proof to printing, in the face of dynamic
changes in acquisition of new knowledge essential for the optimal treat-
ment of disease! This problem is exemplified by the surge in important
new knowledge about all aspects of SARS CoV-2 virus variants. The answer
would seem to be electronic publication with continual updating. However,
despite the increasing reach of the world wide web, and proliferation and
penetration of mobile phone connectivity, this remains impossible or in-
convenient for many medical staff in search of immediate up-to-date clin-
ical guidance. Using modern technology, might medical publishers speed up
this process and deliver hard copy in weeks or a few months, as has been
achieved for other non-fictional hot topics?

Editors and contributors

OTM4’s editorial team of Andrew Brent, Anna Seale, and Robert Davidson
is strengthened by the addition of Lucille Blumberg from the National
Institute for Communicable Diseases Johannesburg, South Africa. There
are some 59 listed contributors to the new edition, 30 of whom, to the edi-
tors’ great credit, are new (it’s far less effort to get existing authors to up-
date, than to identify and recruit newcomers!). Although 34 of the current
contributors are based in Western countries, most have evident overseas
links, while 21 authors write from African countries (11 from South Africa,
reflecting the footprints of two of the editors), and 4 from Asia. All have in-
stilled valuable experiences and insights. However, in OHTM, authorship of
and responsibility for a chapter must acknowledge a lineage of writers who
have enhanced and updated that chapter over the 5 editions since Michael
Eddleston and Stephen Pierini chipped OHTM1ed out of the bedrock.



FOREWORD

Learning Tropical Medicine

The best way to discover Tropical Medicine and to understand its appeal
and rewards is not by reading books, however good they may be, but by
living and working in a tropical country, learning from your patients and ex-
perienced local doctors, and following up investigations to confirm the diag-
nosis. However, there are many important facts; clinical features, complex
life-cycles, drug doses, vaccine regimens, and so on; that you may need—
more than can reliably be memorised. Searching OHTM can reveal this vital
information immediately. That is its great strength.

Congratulations!

| applaud all those, past and present, who have been involved in the OHTM
project. | congratulate them for establishing its high reputation and for
securing its promise of further, future, achievements. This small book, com-
prising barely 540 cm® of printed pages, remains uniquely accessible, au-
thoritative, affordable, attractive, and appropriate for use in ‘All places that
the eye of heaven visits’, especially tropical countries, and anywhere travel
and immigrant medicine are practised.

David A. Warrell
Oxford March 2021
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Preface

The first edition (1999) of the Oxford Handbook of Tropical Medicine was
created by Michael Eddleston and Stephen Pierini, to fill a gap between
standard handbooks of clinical medicine that were unsuitable for use in
resource-poor settings, and World Health Organization (WHO) guide-
lines, which were more appropriate, but not available in a collected format.
Subsequent editions have evolved, but the vision remains to provide a prac-
tical, inexpensive handbook for clinicians working with tropical diseases,
especially in low-resource settings in the tropics. Lucille Blumberg joins
Andrew Brent, Anna Seale, and Robert Davidson as co-editor of the fifth
edition, and a large panel of international experts have once again updated
each chapter.

The concept and the content of tropical medicine are continually
evolving: classical tropical diseases including malaria, tuberculosis, and HIV
are all thankfully declining. In many regions, non-communicable diseases
have overtaken traditional tropical infections as major public health chal-
lenges. It is impossible for a single book to cater to every continent and
context all the time; nevertheless, we hope the book will continue to be a
useful resource for doctors, medical assistants, nurses, and other healthcare
professionals in most such setting.

We only ask that readers remain critical and selective, deciding what
is relevant for their own circumstances and facilities; and that they share
their comments and criticisms with the editors to further improve the book
for future editions. Comments can be sent via the OUP website: http://
ukcatalogue.oup.com/.

Acknowledgements

We would like to thank Professor David Warrell for writing the foreword
and Michael Eddleston, without whose initial vision and determination this
book would not exist. Finally, we would like to extend our sincere thanks to
the many expert authors who once again gave of their time and experience
in writing and updating each section of the new edition.

Royalties

All royalties from the sale of this book are being donated to the Tropical
Health Education Trust (THET), and the book will be available free online to
readers in the developing world via the WHO HINARI portal.
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Symbols and abbreviations

D) cross-reference ANCA antineutrophil cytoplasmic
o warning antibody
S website AP antibiotic prophylaxis
& controversial topic APBA allergic bronchopulmonary
. aspergillosis
~ approximately - -
D . APTT activated partial
primary thromboplastin time
2 secondary ARB angiotensin receptor blocker
5 :
3 tertiary ARDS acute respiratory distress
t increased/increasing syndrome
+ decreased/decreasing ARI acute respiratory infection
- leads to ART antiretroviral therapy
+ve positive ASD atrial septal defect
-ve negative AST aspartate transaminase
+/- with or without ATL adult T-cell leukaemia/
37C lamivudine lymphoma
ABC airway, breathing, circulation/ ATN acute tubular necrosis
coma/ convulsions or abacavir ATZ atazanavir
ABCD airway, breathing, circulation/ ATZ/r atazanavir/ritonavir
coma/convulsions, and : N
; AV atrioventricular
dehydration AVPU | . - .
RBE arterial blood gases alert, voice, pain, unresponsive
: : : AXR abdominal X ray
ACE angiotensin-converting enzyme
. AZT zidovudine
ACh acetylcholine BA bacil . .
AChE acetylcholinesterase BAL bacw a;y alnglolmaltosw
ACPA anti-citrullinated peptide ronchoa veoiar avage
antibody BCC basal cell carcinoma
ACR American College of BCG Bacil.le Calmette-Guérin
Rheumatology vaccine
ACT artemisinin combination BCS Blantyre Coma Scale
therapy bd twice daily
ACTH adrenocorticotrophic BHS beta-haemolytic streptococci
hormone BL Burkitt’s lymphoma
ADA adenosine deaminase BLS basic life support
AF atrial fibrillation BMI body mass index
AFB acid-fast bacilli BP blood pressure
AIDS acquired immunodeficiency BSA body surface area
d
A Sy rokrlee o BSL biosafety level
acute kidney Injury BU Buruli's ulcer
ALA amoebic liver abscess N P
ALL TR IR o BV bacterial vaginosis
ALP a;ft: ym: Ohamc cukaemia BVM bag, valve, and mask
1t
= ada ine : l.(;sp atase CA cancer
advanced fite support CABG coronary artery bypass grafting
ALT alanine transaminase - .
CAP community-acquired
AML acute myeloid leukaemia pneumonia
ANA antinuclear antibody
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SYMBOLS AND ABBREVIATIONS

CATT card agglutination DDT dichlorodiphenyltrichloroeth
Trypanosoma test ane
CCF congestive cardiac failure DEC diethylcarbamazine
CCs Canadian Cardiovascular DEET diethyltoluamide
Society DENV dengue virus
CD Chagas’ disease DF dengue fever
CcDC Centers for Disease Control DHF dengue haemorrhagic fever
CDLE chronic discoid lupus DI diabetes insipidus
erythematosus DIC disseminated intravascular
CHIKV Chikungunya virus coagulation
CHW community health worker DILI drug-induced liver injury
CKD chronic kidney disease DILS diffuse inflammatory
CL cutaneous leishmaniasis lymphocytosis syndrome
CLAT cryptococcal latex DIP distal interphalangeal
agglutination test DKA diabetic keto-acidosis
CLD chronic liver disease DM diabetes mellitus
CLL chronic lymphocytic leukaemia DMARD disease-modifying
CLO columnar-lined oesophagus antirheumatic drug
cM cerebral malaria DMSA dimercaptosuccinic acid (in
CML chronic myeloid leukaemia radionuclide scan)
CMR crude mortality rate DOT directly observed therapy
cMV cytomegalovirus DOTS directly observed therapy,
short-course
CNS central nervous system
R DPL diagnostic peritoneal lavage
co corneal opacity
co bon dioxid DRC Democratic Republic
23 carbon dioxide of Congo
COPD chronic obstructive pulmonary DRV darunavir
disease DsS g hock synd
COVID-19  Coronavirus Disease 2019 engue shock syndrome
. P dT combination tetanus toxoid
CPAP continuous positive airway and low-dose diphtheria
pressure toxoid vaccine for use in
CPK creatine phosphokinase individuals >7yrs
Cr creatinine DT combination diphtheria toxoid
CrAg cryptococcal antigen test and tetanus toxoid vaccine for
CrCl creatinine clearance use in children <7yrs
CRF chronic renal failure DTaP combination.diphtheria toxoid,
tetanus toxoid, and acellular
CRP C-reactive protein pertussis vaccine
CRT capillary refill time DTC diagnostic testing and
Ccs caesarean section counselling
CSF cerebrospinal fluid DTG dolutegravir
cT computed tomography DTP combination diphtheria toxoid,
Vs cardiovascular system tetanus toxoid, and pertussis
CXR chest X-ray BU \;acclljne L
D&V diarrhoea and vomiting B duo enaly ceL e
g4 stavudine eep venous thrombosis
. DXM dexamethasone
DC direct current EREE -
DCL disseminated cutaneous enteroaggregative
: L Escherichia coli
leishmaniasis v TR -
DDAVP desmopressin pstein—Barr virus
: : ECF extracellular fluid
ddl didanosine
ECG electrocardiogram




SYMBOLS AND ABBREVIATIONS  xv

ECV extracellular volume GBS Guillain—Barré syndrome

EEG electroencephalogram GCS Glasgow Coma Scale

EEV equine encephalitis virus GFD general food distribution

EFZ efavirenz GFR glomerular filtration rate

EHEC enterohaemorrhagic GGT gamma-glutamyl transferase
Escherichia coli GH growth hormone

EIA enzyme immunoassay Gl gastrointestinal

EIEC enteroinvasive Escherichia coli GISA glycopeptide intermediate

ELISA enzyme-linked Staphylococcus aureus
immunosorbent assay GKI glucose—K+—insulin

EMB endomyocardial biopsy GN glomerulonephritis

EMS electrolyte/mineral solution GOR gastro-oesophageal reflux

ENL erythema nodosum leprosum GORD gastro-oesophageal reflux

ENT ear, nose, and throat disease

EPEC enteropathogenic GTN glyceryl trinitrate
Escherichia coli GTT glucose tolerance test

EPI Expandgd f’rogramme on H/A height for age
Immunlzaflon HAART highly active antiretroviral

ERCP endoscgp\c retrograde therapy
cholanglopancr.eatography HAI healthcare-associated infection

ES encephalopathic syndrome HAT human African

ESBL extended-spectrum trypanosomiasis
betarlactamase . - HAV hepatitis A virus

ESR erythrocyte sedln.wentatlon rate b haemoglobin

ESRD end-stage ren;.x\ disease HbATc glycated haemoglobin

ETAT Emergency Triage Assessment o .
and Treatment HBeAg hepatitis B e antigen

ETEC enterotoxigenic Escherichia coli HBsAg hepatitis B surface antigen

ETF early treatment failure HBY hepatitis B virus

ETR etravirine HCC hepatocellular carcinoma

EULAR European League Against HCG human chorionic gonadotropin
Rheumatism HCT haematocrit

EVD Ebola virus disease HCV hepatitis C virus

FAR fever, arthralgia, and rash HCW healthcare worker

FB foreign body HD haemodialysis

FBC full blood count HDN haemorrhagic disease of the

FDC fixed-drug combination newborn

FFP fresh frozen plasma HDV hepatitis D virus

FHx family history HELLP haemolysis, elevated liver

- enzymes, low platelets

FNAC fine needle aspirate cytology HepB hepatitis B vaccine

FPV fosamprenavir .

rece focal segmental HF h»aemorrhaglc fever
glomerulosclerosis HFNO high flow nasal oxygen

FTC emtricitabine HHV human herpesvirus

G6PD glucose 6-phosphate Hib Haemophilus influenzae type B
dehydrogenase HIE hypoxic-ischaemic

GAM global acute malnutrition encephalopathy

GAVI Global Alliance for Vaccines HIv human immunodeficiency virus
and Immunisation HIV-ve HIV negative/uninfected

GBM glomerular basement HIV+ve HIV positive/infected
membrane HIVAN HIV-associated nephropathy
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SYMBOLS AND ABBREVIATIONS

HL Hodgkin’s lymphoma JVP jugular venous pressure

HLA human leucocyte antigen K potassium

HMS hyperreactive malarial KMC kangaroo mother care
splenomegaly KPC Klebsiella pneumoniae

HONK hyperglycaemic hyperosmolar carbapenemase
non-ketotic coma KS Kaposi sarcoma

HPLC high performance liquid KSHV Kaposi sarcoma-associated
chromatography herpes virus

HPV human papillomavirus LAM lipoarabinomannan

HRS hepatorenal syndrome LBRF louse-borne relapsing fever

HSP Henoch—-Schonlein purpura LBW low birth weight

HSv herpes simplex virus LDH lactate dehydrogenase

HT hypertension LF lymphatic filariasis

HTLV human T-lymphotropic virus LFT liver function test

HUS haemolytic uraemic syndrome LGV lymphogranuloma venereum

IBD inflammatory bowel disease LL lepromatous

ICP intracranial pressure LMICs low- and middle-income

ICU intensive care unit countries

ID intellectual disability LMN lower motor neurone

IDV indinavir LN lymph node

IE infective endocarditis LOC loss of consciousness

Ig immunoglobulin LP lumbar puncture

IGRA interferon gamma LPF late parasitological failure
release assay LPV lopinavir

IHD ischaemic heart disease LPV/r lopinavir/ ritonavir

ILD interstitial lung disease LRTI lower respiratory tract

M intramuscular infection

IMCI integrated management of LT heat-labile enterotoxin
childhood illness LTB laryngotracheobronchitis

INH isoniazid LTBI latent tuberculosis infection

INR international normalized ratio LUQ left upper quadrant

IoP intraocular pressure Lv left ventricle/ventricular

IPC infection prevention and LVF left ventricular failure
control MAC Mycobacterium avium complex

IPT intermittent preventive MALT mucosa-associated
.trfeatment - - lymphoid tissue

PV :/r:iiccit::) polio vaccine (Salk MAM moderate acute malnutrition

IRIS immune reconstitution MCH mean corpgscular
inflammatory syndrome haemoglobin

ITP idiopathic thrombocytopenic MCHC mean corpgscular )
purpura haemoglobin conc'entranc‘m‘

UD intrauterine MCL mucocutaneous leishmaniasis
contraceptive device MCP metacarpophalangeal

IJUGR intrauterine growth MCTD mixed connective tissue
retardation disease

I\ intravenous MCV mean corpuscular volume

IVig intravenous immunoglobulin MDR multidrug resistant

IVU intravenous urogram MHC major histocompatibility

JE Japanese encephalitis complex

JEV Japanese encephalitis virus M myocardial infarction




SYMBOLS AND ABBREVIATIONS

MM multiple myeloma ORT oral rehydration therapy
MMR combination measles, mumps, QoTP outpatient therapeutic
and rubella vaccine nutrition programme
MMRV combination measles, mumps, PaCO, arterial partial pressure of
and rubella, and varicella carbon dioxide
MR combination measles and PAIR percutaneous aspiration—
rubella vaccine or mitral injection—re-aspiration
regurgitation PAM primary amoebic
MRI magnetic resonance imaging meningoencephalitis
MRSA methicillin-resistant PAN polyarteritis nodosa
Staphylococcus aureus PaO, arterial partial pressure
MS mitral stenosis of oxygen
MSM men who have sex with men PAS periodic acid-Schiff
MSSA methicillin sensitive PBC primary biliary cirrhosis
Staphylococcus aureus PCI percutaneous coronary
MSU mid-stream urine intervention
MTB Mycobacterium tuberculosis PCK polycystic kidneys
MTCT mother to child transmission PCNSL primary central nervous
MTP metatarsophalangeal system lymphoma
MUAC mid-upper arm circumference pCP Pneumocystis jirovecii
MY itral val (formerly carinii) pneumonia,
mitral vaive Pneumocystis pneumonia
MVA motor vehicle accident p :
- PCR polymerase chain reaction
N&v nausea and vomiting PCV packed cell volume or
Na sodium pheumococcal conjugate
NAAT nucleic acid amplification test vaccine
NAT nucleic acid test PD peritoneal dialysis
NE neonatal encephalopathy PE pulmonary embolism
NG nasogastric PEFR peak expiratory flow rate
NGO non-governmental PEL primary effusion lymphoma
organization PEP post-exposure prophylaxis
NGT nasogastric tube PF pemphigus foliaceous
NHL non-Hodgkin's lymphoma PFT pulmonary function test
NIV non-invasive ventilation PHT portal hypertension
NNRTI non-nucleoside reverse Pl protease inhibitor
transcriptase |n.h|b|tor PID pelvic inflammatory disease
NPH neutral protamine Hagedorn PIM post-infective malabsorption
NRTI nucleoside/nucleotide reverse P
X . PIP proximal interphalangeal
transcriptase inhibitor 513 P o -
i
NSAID non-steroidal ) :eelzjnr;fr):isalsmovecu
anti-inflammatory drug DL P b i
NTS non-typhoidal Salmonella PLHIV POSPI alér. ern-nz; Helli/ manasss
NVP nevirapine v peopie |\f|ng W‘It oy
s progressive multifocal
OA osteoar?hrltls leukoencephalopathy
od once daily PMTCT prevention of mother to child
e]] opportunistic infection transmission (of HIV)
OPD outpatient department po ‘per os’ (oral)
OPSI overwhelming post- POCs products of conception
splenecfomy |n.fect\on : PPE personal protective equipment
OPV oral .pO|IO vaccine (Sabin PPl proton pump inhibitor
vaccine) PPV ool harid
ORS oral rehydration solution pneumococcal polysaccharice

vaccine
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SYMBOLS AND ABBREVIATIONS

pr per rectum SBE subacute bacterial endocarditis
PR pulse rate SBP spontaneous bacterial
PrEP pre-exposure prophylaxis peritonitis
pSBI possible serious bacterial sC subcutaneous
infection scC squamous cell carcinoma
PT prothrombin time SCLE subacute cutaneous lupus
PTB pulmonary tuberculosis erythematosus
PTH parathyroid hormone SFP supplementary feeding
PTSD post-traumatic stress disorder programme
- - SGA small for gestational age
PUD peptic ulcer disease - -
v per vagina SIADH syn.drome. of inappropriate )
antidiuretic hormone secretion
PVD peripheral vascular disease SIN squamous intraepithelial
qds four times a day neoplasia
R rifampicin SIRS systemic inflammatory
RA right atrium or rheumatoid response syndrome
arthritis SJS Stevens—Johnson syndrome
RAL raltegravir SLE systemic lupus erythematosus
RAST radioallergosorbent test SMX sulfamethoxazole
RBBB right bundle branch block SOB short of breath
RBC red blood cell SOL space-occupying lesion
RCT randomized controlled trial SOP standard operating procedure
RDA recommended daily allowance SP sulfadoxine—pyrimethamine
RDT rapid diagnostic test SQV saquinavir
REM rapid eye movement S| surgical site infection
RF rheumatic fever SSPE subacute sclerosing
RhF rheumatoid factor panencephalitis
RIF rifampicin SSRI selective serotonin reuptake
RIG rabies immunoglobulin inhibitor
RNA ribonucleic acid STEMI ST—eIe}/ation myocardial
. R infarction
Roa rote.mrus vaccmes. STH soil-transmitted helminth
RPR raplé plasma reagin e STI sexually transmitted infection
RR respfratory rate or. rele.atlve risk SVT supraventricular tachycardia
RSV r.esplraFoW syncytial virus e triiodothyronine
RTV ritonavir T4 thyroxine
RUQ right upper quadrant 1B uberculosis
RUSF gz;dpﬁt::;izry foods TBM tuberculosis meningitis
RUTF ready-to-use therapeutic food TBRF tick-borne relapsing fever
RV right ventricle/ventricular TCA tricyclic antidepressant
RVF right ventricular failure TCBS thiosulfate-citrate-bile
SAFE surgery for trichiasis, salts—suc.rose e
antibiotics, facial cleanliness, TOF tenofovir
and environmental tds three times a day
improvement TEN toxic epidermal necrolysis
SAH subarachnoid haemorrhage TetT tetanus toxoid vaccine
SAM severe acute malnutrition TF trachomatous
Sa0, oxygen saturation inflammation—follicular
SARS severe acute respiratory TFP therapeutic feeding
syndrome programme
TFT thyroid function test




SYMBOLS AND ABBREVIATIONS

Tl trachomatous uvc umbilical vein catheter
inflammation—intense VA visual acuity

TIA transient ischaemic attack VCT voluntary counselling and

TIBC total iron-binding capacity testing

TIPS transjugular intrahepatic VDRL syphilis serology (Venereal
portosystemic shunting Disease Research Laboratory)

T™MP trimethoprim VF ventricular fibrillation

TPE tropical pulmonary VHF viral haemorrhagic fever
eosinophilia VKDB vitamin K deficiency bleeding

TR tricuspid regurgitation VL viral load or visceral

TS trachomatous scarring leishmaniasis

TSH thyroid-stimulating hormone VRE vancomycin-resistant

TSP tropical spastic paraparesis enterococcus

TST tuberculin skin test VSD ventriculoseptal defect

TT trachomatous trichiasis VsW visible severe wasting

TTP thrombotic thrombocytopenic VT ventricular tachycardia
purpura VUR vesicoureteric reflux

U&E urea & electrolytes VWM vaccine vial monitor

U5MR under-five mortality rate vzv varicella zoster virus

ULN upper limit of normal W/A weight for age

UMN upper motor neurone W/H weight for height

UNHCR United Nations High WBC white blood cell
Commission on Refugees WCC white cell count

UNICEF United Nations International WDM whole dried milk
Children's Fmergency Fund WHO World Health Organization

URTI iL:\;?epcetri(;e\splratory tract WV West Nile virus

us ultrasound XDR extensively drug resistant

USA United States of America YF yellow fever

Uss ultrasound scan z pyrazinamide

UTI urinary tract infection ZIkV Zika virus

w ultraviolet ZN Ziehl-Nielsen (stain for acid-

fast bacilli)
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Plate 1 Plasmodium faIctparum. (a) Thick film showing ring trophozoites + schizont
(arrow); and thin films showing: ring trophozoites [(b) to (f)]—note the single and
double chromatin dots, multiply infected erythrocytes, accolé form (d) and Maurer’s
clefts (f); schizont (g); macrogametocyte (h); and microgametocyte (i). Reproduced
with permission from WHO Bench Aids for the Diagnosis of Malaria Infections, 2nd ed.
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Plate 2 Plasmodium vivax. Thick films (a) and (b) showing ring forms; and thin

films showing: ring trophozoites of varying size and shape [(c) to (e)], schizont (f),
microgametocyte (g), and macrogametocyte (h). Note Schiiffner’s dots seen as
stippling in the surface of the erythrocyte. Reproduced with permission from WHO Bench
Aids for the Diagnosis of Malaria Infections, 2nd ed.




Plate 3 Plasmodium ovale. (a) and (b) Thin films showing trophozoites; (c) schizont;
(d) microgametocyte and; (e) macrogametocyte. Reproduced with permission from
WHO Bench Aids for the Diagnosis of Malaria Infections, 2nd ed.
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Plate 4 Plasmodium malariae. (a) Thin films showing trophozoites, including (b) band
form; (c) schizont; (d) microgametocyte and; (e) macrogametocyte. Reproduced with
permission from WHO Bench Aids for the Diagnosis of Malaria Infections, 2nd ed.

Plate 5 Faecal parasites 1. (a) Ascaris egg (fertile); (b) Ascaris egg (infertile);

(c) Hookworm egg; (d) Trichuris egg; (e) Taenia eggs; (f) Rhabtidiform larva of
Strongyloides stercoralis. [Scale: bar = 25 um]. Reproduced with permission from WHO
Bench Aids for the Diagnosis of Faecal Parasites.
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Plate 6 Faecal parasites 2. (a) Entamoeba histolytica trophozoite (note phagocytosed
erythrocytes); (b) E. histolytica cysts; (c) Giardia lamblia trophozoite; (d) G. lamblia
cysts; () Cryptosporidium parvum oocysts (wet prep); (f) Cryptosporidium parvum
oocysts (Ziehl-Neelsen stain); (g) Isospora belli cyst. [Scale: bar = 10 pm]. Reproduced
with permission from WHO Bench Aids for the Diagnosis of Faecal Parasites.

Plate 7 Schistosomiasis eggs. (a) S. haematobium (in urine); (b) S. mansoni (in stool);
(c) S. japonicum (in stool). [Scale: bar = 25 pm]. Reproduced with permission from WHO
Bench Aids for the Diagnosis of Faecal Parasites.

Plate 8 Other trematodes. (a) Fasciola hepatica egg; (b) Paragonimus westermani egg;
(c) Clonorchis sinensis egg. [Scale: bar = 25 pm]. Reproduced with permission from WHO
Bench Aids for the Diagnosis of Faecal Parasites.
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Plate 9 Trypanosomes. (a) Trypanosoma b. rhodesiense (Giemsa); (b) Trypanosoma
cruzi (Leishman stain); (c) Romaiia’s sign (unilateral oedema and conjunctivitis at
the portal of entry in acute Chagas’ disease). (c) Reproduced with permission from
WHO/TDR Image library & http://www.who.int/tdr/tropical_diseases/databases/imagelib.
pllimageid=9305157
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Plate 10 Mycobacteria. (a) M. tuberculosis in sputum smear; (b) M. leprae in skin
smear—note acid-fast bacilli in and around macrophage (both Ziehl-Neelson stain).
Oxford Handbook of Tropical Medicine 2e.
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Plate 11 Leprosy. (a) Thickened greater auricular nerve; and (b) hypopigmentation
in tuberculoid leprosy; (c) typical deformity and neuropathic ulcer in lepromatus
leprosy. (a) Image courtesy of Robert Davidson; (b) Image courtesy of Anthony
Bryceson; (c) Reproduced with permission from WHO S http://medicine.plosjournals.org/
perlserv/request=slideshow& type=figure&doi=10.1371/journal.pmed.0020341&id=41756

Plate 12 Buruli ulcer. Note the undermined edges of the ulcer. Reproduced with
permission from PLoS (R http://medicine.plosjournals.org/perlservlrequest=slideshow&type
figure&doi=10.1371/journal.pmed.0020108&id=25784)



Plate 13 Leishmaniasis. (a) Leg and (b) elbow with cutaneous leishmaniasis from
Belize due to Leishmania braziliensis; (c) Leishmania amastigotes in slit skin smear.
Image courtesy of Rob Davidson.

(a)

Plate 14 Cutaneous larva migrans. (a) Image courtesy of Anthony Bryceson;
(b) Image courtesy of Terence Ryan.

S

Plate 15 Larva currens. Image courtesy Plate 16 Molluscum

of Anthony Bryceson. contagiosum. Reproduced with
permission from Cotell SL, Roholt NS.
Images in clinical medicine. Molluscum
contagiosum in a patient with the acquired
immunodeficiency syndrome. N Engl ] Med.
1998;338:888, with permission.



Plate 17 Dracunculiasis. The female guinea worm induces a painful blister (a),
through which she protrudes (b) to lay her eggs when water is poured over the

site. Reproduced with permission from CDC & www.dpd.cdc.gov/dpdx/HTML/ImageLibrary/
Dracunculiasis_il.htm

a)

Plate 18 Filaria. (a) Lymphoedema (elephantiasis), due to (b) Wuchereria bancrofti
(blood smear, haematoxylin); (c) onchocerciasis—chronic papular onchodermatitis.
(a) and (c) Image courtesy of Anthony Bryceson. (b) Reproduced with permission from
CDC R http://www.dpd.cdc.gov/dpdx/HTML/ImageLibrary/Filariasis_il.htm

Plate 19 Scabies. (a) Hand (note predilection for web spaces), (b) foot,
(c) groin. Reproduced with permission from TALC Bench Aids for Dermatology, with
permission.



Plate 20 Pneumocystis pneumonia (PCP). (a) Pneumocystis jirovecii trophozoites
in bronchoalveolar lavage (BAL) from patient with HIV (Giemsa). The trophozoites
are small (1-5 pm), and only their nuclei, stained purple, are visible (arrows).

(b) 3 Pneumocystis jirovecii cysts in BAL (Giemsa stain). The rounded cysts (4-7
um) contain 6 to 8 intracystic bodies, whose nuclei are stained by Giemsa; the
walls of the cysts are not stained; note the presence of several smaller; isolated
trophozoites. Reproduced with permission from CDC & http://www.dpd.cdc.gov/dpdx/
HTML/ImageLibrary/Pneumocystis_il.htm

Plate 21 Malnutrition. (a) kwashiorkor—miserable affect, periorbital and limb
oedema, protuberant belly, skin and hair changes; (b) marasmus—severe wasting;
(c) & (d) marasmus-kwashiorkor—wasting, hair changes, and early skin changes in
axilla and groin; (e) is the same child one month later after nutritional rehabilitation.
(a), (c) — (e) Andrew Brent; (b) Rob Davidson.
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Plate 22 Miscellaneous dermatology. (a) Tinea capitis; (b) tinea corporis;
(c) Rickettsial eschar (African tick bite fever); (d) impetigo; (e) vitiligo. (a) TALC
Bench Aids for Dermatology; (b), (d), (e) Terence Ryan; (c) Andrew Brent.

Plate 23 Hydatid sand. Echinococcus
granulosus protoscolices in hydatid cyst
fluid. Reproduced with permission from CDC
S http://www.dpd.cde.gov/dpdx/HTML/
ImageLibrary/Echinococcosis_il.htm

Plate 24 Borrelia

recurrentis spirochaetes in

blood film. Reproduced with
permission from S http://library.med.
utah.edu/WebPath/ COW/COWO077.
html
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Plate 25 Trachoma. (a) Normal tarsal conjunctiva (area to be examined outlined
by dotted line); (b) follicular trachomatous inflammation (>5 follicles in the upper
tarsal conjunctiva); (c) intense trachomatous inflammation (inflammatory thickening
partially obscures numerous follicles; (d) trachomatous scarring (white bands or
sheets in the tarsal conjunctiva); (e) trachomatous trichiasis and corneal opacity
(eyelashes rub on cornea which eventually clouds).

Plate 26 Saharan horned viper (Cerastes cerastes) specimen from Egypt. The
commonest cause of venomous snake-bite throughout the Sahel region and some
Middle Eastern countries. Not all specimens have the supra-ocular horns. Venom
causes local swelling, blood clotting disorders, and acute kidney injury. Image
courtesy of Prof David Warrell.
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Plate 27 Puff adder (Bitis arietans) specimen from Babile, Ethiopia. The commonest
cause of venomous snake-bite throughout the savannah region of Africa.
Distinguished by the ‘U’ or V" markings down its back. Causes shock and severe
local envenoming often leading to necrosis. Image courtesy of Prof David Warrell.

Plate 28 Common krait (Bungarus caeruleus) specimen from Pune, India. One of
the commonest causes of fatal snake-bites throughout South Asia. Black with a white
belly and paired narrow dorsal white bands. It bites people who are sleeping on the
floor of their dwellings, causing severe abdominal pain and descending paralysis.
Image courtesy of Prof David Warrell.



Plate 29 Bushmaster (Lachesis muta rhombeatus) specimen from Alagoas, Brazil.
The Western hemisphere’s longest venomous snake, growing up to 3.5 m in
length. Its rough skin is likened to a pineapple or jack fruit. Its venom causes shock,
myocardial damage, gastrointestinal symptoms, and blood clotting disorders. Image
courtesy of Prof David Warrell.

Plate 30 Egyptian cobra (Naja haje) specimen from Watamu, Kenya: Cleopatra’s
‘asp’. It occurs in many colour varieties and is favoured by snake charmers
throughout Africa, some of whom it has killed. Its venom causes descending
paralysis. Image courtesy of Prof David Warrell.



Plate 31 Gonorrhoea causing urethral discharge. Image courtesy of Melbourne
Sexual Health Centre (www.mshc.org.au), Alfred Health, Melbourne, Australia,
reference S http://stiatlas.org/

Plate 32 Vaginal discharge (BV). Image courtesy of Melbourne Sexual Health
Centre (www.mshc.org.au), Alfred Health, Melbourne, Australia, reference
http://stiatlas.org/



Plate 33 Genital warts. Image courtesy of Melbourne Sexual Health Centre (www.
mshc.org.au), Alfred Health, Melbourne, Australia, reference S http://stiatlas.org/
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Plate 34 HSV. Image courtesy of Melbourne Sexual Health Centre (www.mshc.org.
au), Alfred Health, Melbourne, Australia, reference S http://stiatlas.org/



Plate 35 Severe macular whitening (solid arrow) completely surrounding the
foveola of a child with cerebral malaria. Papilloedema is present as well as a white-
centred haemorrhage temporal to the macula and cotton wool spots above superior
temporal arcade. The open arrow indicates glare. Image courtesy of American Journal of
Tropical Medicine and Hygiene.



Plate 36 Cerebral malaria: white retinal vessels in an area of confluent peripheral
retinal whitening. Image courtesy of American Journal of Tropical Medicine and Hygiene.



Plate 37 Large number of retinal haemorrhages in a child with cerebral
malaria. Image courtesy of American Journal of Tropical Medicine and Hygiene.

N\

Plate 38 Retina of an Ebola survivor shows multifocal chorioretinal scarring (yellow
arrows) indicative of posterior uveitis. Image courtesy of PLoS Negl Trop Dis.
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CHAPTER 1 Management of the sick child

Introduction

Of the 5.2 million deaths/yr that occur in children <5yrs, 2.4 million occur
in the 1st month of life and 70% of the others are caused by acute respira-
tory infections, diarrhoea, measles, and malaria, +/— malnutrition. Many
very sick children present with clinical features of more than one diag-
nosis; thus, a single diagnosis at admission may be impossible. In many low-
resource settings, there is no paediatrician and sick children are managed
by non-specialists.

Deaths in hospitals often occur within the first 24h, so sick children
need to be identified on arrival, and appropriate treatment instituted. The
Emergency Triage Assessment and Treatment (ETAT) strategy, advocated
by the World Health Organization (WHO), is a rapid screening process
to identify children who require immediate treatment to avert death and
long-term morbidity. Treatment of sick children must never be on a ‘first
come, first served’ basis. WHO has published guidelines for the manage-
ment of common childhood illnesses (second edition 2013), available online
(Box 1.1).
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Box 1.1 WHO online paediatric publications

® Pocket book of hospital care for children: guidelines for the management
of common illnesses with limited resources. Available at: R https://
apps.who.int/iris/handle/10665/81170

® Emergency triage, assessment and treatment: manual for

participants. Available at: & http://apps.who.int/iris/bitstream/

handle/10665/43386/9241546875_eng.pdf?sequence=1 and

updated guidelines: Paediatric emergency triage, assessment

and treatment https://apps.who.int/iris/bitstream/han

dle/10665/204463/9789241510219_eng.pdfsequence=1

* Developed by the WHO for rapid screening of sick children to

identify those with emergency, priority, or non-urgent signs (triage).
® Children should be prioritized on presence of emergency signs,
rather than on a ‘first come, first served’ basis.
All' healthcare workers (HCWs) should triage and follow ABCD
approach (airway, breathing, circulation/coma/convulsions, and
dehydration).

* Disease-specific treatment should be started after managing ABCD.
® Integrated management of childhood illness (IMCI). Available

at: S https://www.who.int/teams/maternal-newborn-

child-adolescent-health-and-ageing/ child-health/

integrated-management-of-childhood-illness/

¢ IMCl uses a syndromic approach. Combines management of

individual diseases with nutrition, immunization, and maternal
health. It aims to * skills of HCWs.

* ‘Danger signs’ are first identified. Children are then assigned defined
clinical syndromes on the basis of simple questions and a basic
clinical examination; >1 syndrome may be assigned.

The severity of each syndrome is defined and management

directed: either urgent referral to 2° care, treatment and advice, or

advice to the parent/caregiver for home management.

IMCl is targeted at HCWs in health centres and outpatient

department (OPD) of small hospitals. This can be extended to

incl. community health workers, shopkeepers, and pharmacists,

who are often the first contact for medical advice.

IMCl has t healthcare-seeking behaviour, rational prescribing,

immunization coverage, and availability of basic equipment, and

{ costs.

* {4 mortality should result from combining IMCI with key
programmes, such as the WHO pneumonia and diarrhoea case
management strategies.
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Emergency triage assessment

Immediately on presentation to a health facility (i.e. before joining a queue),

children should be rapidly triaged to identify those with:

® Emergency signs: require immediate treatment to prevent death (Box
1.2; © Emergency management of the sick child—ABC, p. 8).

e Priority signs: should be assessed and treated without delay (Box 1.3).

® Non-urgent cases that have neither emergency nor priority signs should
follow the regular queue.

Triage should be carried out at the first point of contact; this may be at
the OPD, the emergency room, or paediatric ward. Children must be
assessed for these signs before any routine procedures like registration
and weighing.

Assess airway and breathing
® Look, listen, and feel for chest movement, exhaled air, and breathing

- sounds by placing your ear close to the child’s nostrils.

e Check for respiratory distress and signs of airway obstruction (Box 1.4).
Check the tongue and buccal mucosa for central cyanosis.

Do not move neck if cervical injury is possible, e.g. following trauma.
Use jaw-thrust manoeuvre to open the airway if needed.

Box 1.2 Emergency signs
Obstructed noisy breathing
Central cyanosis

Severe respiratory distress
Signs of shock

{ level of consciousness
Convulsion

Severe dehydration

Box 1.3 Priority signs (3Ts 3Ps 3Rs MOB)
Tiny (any child <2 months)
Temperature (very hot to feel)
Trauma

Pain

Pallor (severe)

Poisoning

Referral (urgent)

Respiratory distress
Restlessness

Malnutrition (severe)

Burns

Oedema (bilateral pedal)
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Box 1.4 Signs of severe respiratory distress

® |ower chest wall indrawing (Fig. 1.1).

e Grunting.

® |nability to speak, drink, or feed due to respiratory distress.
® Head nodding/use of accessory muscles of respiration.

Other signs of respiratory distress

e Fast breathing: >60 breaths/min in infants <2mths; >50/min in
children 2—11mths; >40/min in children 12mths—5yrs.

® Nasal flaring.

Signs of obstructed breathing
® Inability to speak.

e Splinted chest.
e Stridor

e Weak cough
® Drooling

Fig. 1.1 Lower chest wall indrawing: with inspiration the lower chest wall moves in.
(Note the distinction between lower chest wall indrawing and intercostal recession, in
which the soft tissue between the ribs is sucked inwards on inspiration. Intercostal
recession alone is not a sign of severe respiratory distress.) Controversially, the 2013
WHO guidelines for pneumonia changed lower chest indrawing from a sign of severe
pneumonia to non-severe pneumonia. Reproduced with permission from World Health
Organization, Pocket Book of Hospital Care for Children, p. 87 © WHO, 2013. All rights reserved.
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Assess circulation for signs of shock

e Are the child’s hands cold?

o Assess capillary refill time (CRT): apply pressure to whiten nail of thumb
or big toe for 5s. Release pressure and note how long it takes nail bed
to refill and turn pink; CRT 23s is usually a sign of shock.

Check pulse: if radial pulse not palpable, feel for brachial or femoral
pulse in infant, or carotid pulse in older children. In hypovolaemic shock,
central pulses may be weak and rapid, or absent. In septic (distributive)
shock you may find warm peripheries, CRT <1s, and bounding pulse.
Blood pressure (BP): if able to measure BP you may see a wide pulse
pressure, but measurement of BP is difficult in children (important to
have correct cuff size), and low BP is a late clinical sign.

e WHO definition of shock is given in Box 1.5.

Assess for coma, convulsions, or other abnormal
mental status

- e Check for continued irritability, restlessness, lethargy, or convulsions.

o Assess level of consciousness using AVPU scale (Box 1.6) or Blantyre
Coma Scale.

If diarrhoea, assess for severe dehydration

e Ask the parent if the child’s eyes are unusually sunken.

e Assess skin turgor by pinching skin of abdomen halfway between

umbilicus and flank. Pinch for 1s and observe how the skin returns. >2s

implies marked ¥ skin turgor.

Severe dehydration is defined as 22 of lethargy or unconsciousness;

sunken eyes; marked loss of skin turgor; inability to drink or drinking

poorly.

e Signs of severe dehydration are unreliable in children with severe
malnutrition. Management should be guided by a history of diarrhoea
and parental recognition of sunken eyes. See Box 1.7 for calculation of
maintenance fluids.

Assess for signs of severe malnutrition

e Examine for severe muscle wasting, esp. ribs, shoulders, arms, buttocks,
and thighs.

e Assess mid-upper arm circumference (MUAC): if <11.5cm (age 6mths—
6yrs) or bilateral pedal oedema +/— other signs of kwashiorkor, treat as
severe malnutrition.

Assess for severe anaemia

Compare the colour of the child’s palm with that of the mother +/—
father: if the skin is very pale or so pale that it looks white, the child has
severe palmar pallor.

Assess for a major burn
See © Burns, p. 809.

Assess for other priority indicators

e All infants <2mths.
o All children referred from another health facility.
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Box 1.5 WHO-defined shock
Cold hands and CRT >3s, and weak, fast pulse.

Signs of hypovolaemic shock (e.g. due to dehydration)

e Temperature gradient (peripheries much colder than trunk).
e CRT >3s.

e Fast, weak pulse.

Signs of distributive shock

® Warm hands and feet: no temperature gradient.
CRT <1s.

Bounding pulses.

Large pulse pressure with low diastolic BP.

Also note

Anuria.

e Hypotension is a late sign in children.

o Altered level of consciousness.

e Acidotic (Kussmaul) breathing 2° to poor tissue perfusion.

Box 1.6 AVPU scale

The AVPU scale is a simple way of rating level of consciousness:

e A Alert.

® V Responds to verbal commands.

e P Responds to painful stimulus. Press down firmly on the middle
fingernail with a pen, or rub your knuckles on the sternum.

® U Unresponsive.

Box 1.7 Calculating maintenance fluids in children

e If oral or nasogastric (NG) feeds tolerated, these are preferable to
intravenous (V) fluids.

e Daily maintenance IV fluid requirement:

* 100mL/kg for the first 10kg.
® 50mL/kg for the next 10kg.
® 25ml/kg for each subsequent kg.

e E.g a6bkginfant receives 6 X 100mL = 600mL/d, an 18kg child (10 X
100) + (8 % 50) = 1400mL/d.

e An alternative is 4mL/kg/h for the first 10kg, 2mL/kg/h for the
second 10kg and 1mL/kg/h for each subsequent kg. For example, a
6kg infant receives 6 X 4mL/h = 24mL/h, an 18kg child (4 % 10) +
(2 % 8) =56mL/h.

e For neonates, see feed and fluid requirements (® Fluid requirements,

p. 20).

Fluid requirements * in febrile children, and in hot environments.

7
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Emergency management of the sick
child—ABC

If emergency signs are present, call for help and give emergency treatment:

Airway and breathing

Severe respiratory distress, obstructed breathing, or central cyanosis is
an emergency.

If there is a history or evidence of foreign body aspiration, manage
as for a choking child (® Foreign body aspiration in an unconscious
child, p. 9).

Open airway using head tilt and chin lift. In infants, avoid causing
obstruction by hyperextension: the ‘tilt’ should be to the neutral
position. In older children, tilt the head to the ‘sniffing’ position

(Fig. 1.2).

If this fails to open the airway (or if you suspect cervical spine injury),
use the jaw-thrust manoeuvre to open the airway: place the first two
fingers of each hand behind each side of the child’s mandible and move
the jaw forward.

Inspect the mouth and remove any visible foreign body.

Clear secretions from oropharynx (use suction if available).

If inadequate respiratory effort, use bag, valve, and mask (BVM)
ventilation: 40—60 breaths/min in newborns, 20-30 breaths/min in
infants, and 16-20 breaths/min in older children.

Where expertise/facilities exist, perform endotracheal intubation.
Attempted intubation by the inexperienced must not compromise
adequate BVM ventilation.

Foreign body aspiration in a choking, conscious child
or infant

Fig. 1.2 (Left) Neutral position in infants. (Right) ‘Sniffing” position in older

If the child has an effective cough, encourage coughing and continually
reassess for clinical deterioration or relief of the obstruction.

If the child has no effective cough, or severe respiratory distress,
obstructed breathing, or central cyanosis, manage as for a choking child.
Position the infant head down and give up to five sharp back blows between
the shoulder blades using the heel of the hand as shown in Fig. 1.3.

child. Reproduced with permission from World Health Organization, Pocket Book of Hospital Care
for Children, p. 9 © WHO, 2013. Al rights reserved.
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Fig. 1.3 (Left and middle) Back blows and chest thrusts to relieve airway
obstruction in a choking infant. (Right) Heimlich manoeuvre in an older choking
child. Reproduced with permission from World Health Organization, Pocket Book of Hospital Care
for Children, pp. 7-8 © WHO, 2013. Al rights reserved.

e If obstruction persists: -

* If <1yr, give five chest thrusts using two fingers (Fig. 1.3), similar to
chest compressions, but sharper and at a slower rate.

e If >1yr, if obstruction persists, perform the Heimlich manoeuvre
(Fig. 1.3): stand behind the child and form a fist below the sternum
with one hand. Place other hand over fist and pull both hands
backwards and upwards. Repeat five times.

¢ If obstruction persists, check infant’s mouth for any obstruction that
can be removed and repeat this sequence, starting with back blows.

Foreign body aspiration in an unconscious child

If an infant/child with a foreign body aspiration is unconscious, call for help,
place them on a flat surface, and proceed with airway, breathing, circula-
tion/coma/convulsions (ABC). Open the airway and remove any visible
object and attempt five rescue breaths. If no response, proceed with chest
compressions as detailed on ® Foreign body aspiration in a choking, con-
scious child, p. 8. When you reassess A, check for any removable foreign
body. If obstruction has been relieved, continue giving rescue breaths until
the child is breathing spontaneously.

Circulation and shock

The cause of shock needs to be considered before treatment commences.
There are several broad causes that must be considered, namely, dehydra-
tion, anaemia (including haemorrhage), sepsis, the presence of underlying
malnutrition and dengue. Dehydration needs treatment with Plan C (p. 235),
anaemia requires blood (p. 11), sepsis must be managed with cautious ali-
quots of fluid, a child with malnutrition is treated according to WHO guide-
lines (p. 12) and dengue requires a separate protocol.

Shock has several definitions. Use ‘severely impaired circulation’ for those
with the three signs of shock as defined by WHO, and impaired circulation
for when there are less than three signs present.
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Remember ABC and give oxygen (O,); shock is an emergency

(Box 1.8).

Assess for WHO-defined shock (cold hands and CRT >3s, and weak,
fast pulse).

Insert IV line (blood for haemoglobin (Hb)/haematocrit, glucose and
cross-match).

If unable to establish peripheral IV access quickly, insert external
jugular or intraosseous line (Fig. 1.4), whichever is quicker.

Fluid resuscitate for WHO-defined shock according to guidelines
listed below, unless severely malnourished, which is managed
differently (® Management of shock in children with severe
malnutrition, p. 12).

Stop bleeding; look for severe palmar pallor (severe anaemia,

Box 1.9).

Ensure child is warm.

Monitor blood glucose levels while fluid resuscitating.

WHO recommendations for children who fulfil WHO definition
of shock and are NOT severely malnourished

Give fluid resuscitate rapidly

If

Give 20mL/kg bolus (normal saline or Ringer’s lactate) as rapidly as
possible, then reassess.

If no improvement, give a second 20mL/kg fluid bolus (blood 20mL/kg
over 30min if child is bleeding and it is available) then reassess.

If still no improvement and signs of dehydration or shock, give a third
20mL/kg bolus as rapidly as possible. Otherwise, management is guided
by the working diagnosis.

improvement occurs at any stage (pulse slower, CRT faster)

Assess need for rehydration.

If no rehydration needed, give maintenance IV fluids.

If dehydrated or history of profuse diarrhoea, give 70mL/kg

Ringer’s lactate or normal saline over 5h if <12mths and over 2.5h if
12mths—5yrs.

Continue to assess the child every 1-2h. Some children may deteriorate
after initial recovery.

Give oral rehydration solution (ORS) (® ORS, p. 279) 5mL/kg/h as
soon as child can drink.

Follow appropriate treatment plan A, B, or C for dehydration (@
Diarrhoeal diseases, p. 235) based on this assessment.
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Box 1.8 Treatment of shock

& Alarge randomized controlled trial (RCT) comparing fluid bolus resus-
citation to IV maintenance fluid in children in Africa with clinical features
of shock, showed t mortality in those treated with fluid boluses. The
study did not include children with hypotension, severe acute malnutri-
tion (SAM), or gastroenteritis. The study also showed that WHO-defined
shock was rare in the population studied.

Children with WHO-defined shock should be resuscitated according
to WHO guidelines (® p. 10). For children with gastroenteritis, rehydrate
according to WHO guidelines (@ General management of dehydration,
p- 272) and for children with SAM, treat shock as per WHO guideline (®
Management of shock in children with severe malnutrition, p. 12). In chil-
dren with some features of shock, but not fulfilling the WHO definition,
treatment of their underlying condition is the priority. Maintenance fluids
should be given, and any additional fluids given with great caution.

Data from Maitland K, Kiguli S, Opoka RO, et al. Mortality after fluid bolus in African children
with severe infection. N Engl | Med 2011; 364(26): 2483-95. Available at: R http://www.nejm.
org/doi/full/10.1056/NEJMoa1101549

Box 1.9 Children with severe anaemia and shock

These children need red blood cells. Give maintenance fluids while

waiting for blood. Resuscitate as required per guidelines on © p. 10, while

awaiting urgent blood for transfusion.

e Obtain blood for Hb/haematocrit, cross-match (and rapid malaria
test in endemic areas) in all children with severe palmar pallor.

e |f Hb <4g/dL, or haematocrit <12%, or Hb result not available
quickly and there are clinical signs of severe anaemia, transfuse
20mL/kg whole blood. We now have the TRACT study results
that confirmed 20mL/kg whole blood in febrile severe anaemia but
30mL/kg in afebrile children with severe anaemia. Also whole blood
and packed cells gave similar 28 day outcomes. See https://www.
nejm.org/doi/10.1056/NEJMoa1900100?url_ver=239.88-2003&rfr_
id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub%3Dpubmed

® In the presence of very severe palmar pallor and shock, consider urgent
transfusion with O —ve blood.

Box 1.10 Cardiac arrest
Unlike in adults, most arrests in young children are 1° respiratory arrests
+/—2° cardiac arrest. As a result, adequate ventilation alone is sufficient
to maintain cardiac output in most cases, while the cause of the arrest is
identified and treated.

If there is also cardiac arrest requiring chest compressions:
e Give a ratio of 3:1 compressions to breaths in neonates.
e Give a ratio of 15:2 in infants and children.

Drugs

If no response after 2min, administer [V or intraosseous adrenaline 0.1mL/kg
of 1:10,000 solution (10 micrograms/kg) and continue chest compressions
and ventilation. This may be repeated after 3-5min if there is no response. In
newborns, the preferred access is through an umbilical vein catheter (UVC).

11
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Management of shock in children with severe malnutrition

WHO recommends treatment for children with severe malnutrition,
signs of shock, and who are lethargic or have lost consciousness. See ©
Nutrition, p. 642, for treatment of dehydration in SAM.

® Signs of shock and dehydration are less reliable in children with severe
malnutrition.

e Types of fluid, volumes, and rates of administration are different to
those used in well-nourished children.

e & Giving too much IV fluid can - overload if ¥ cardiac output. They
cannot excrete Na* load.

e Never use diuretics to treat the oedema of kwashiorkor as this will
extract fluid from the intravascular space only.

At the start of treatment

- ® Weigh the child (or estimate weight) to calculate fluid requirements.

e Record pulse rate (PR) and respiratory rate (RR).

o Assess and treat hypoglycaemia (5mL/kg of 10% dextrose). If unable to
measure glucose, assume there is hypoglycaemia.

For WHO-defined shock: infuse 15mL/kg IV fluid over 1h. Use Ringer’s
lactate with 5% glucose, WHO also recommends half-normal saline with
5% glucose, or half-strength Darrow’s solution with 5% glucose but these
are hypotonic solutions. Use Ringer’s lactate if these are not available.
Monitor PR and RR every 5-10min.

If child deteriorates during IV rehydration (RR * by 5/min or PR t by
15/min or * oedema or facial puffiness), stop the infusion.

If there are signs of improvement (PR and RR {)

e Repeat 15mL/kg IV bolus over 1h.
e Then switch to oral or NG feeds if not comatose. Give hourly feeds,
10mL/kg/h alternating ReSoMal with F75.

Fig. 1.4 Intraosseous needle insertion. Reproduced with permission from World Health
Organization, Pocket Book of Hospital Care for Children, p. 341 © WHO, 2013. Al rights reserved.
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e Assess 2-3h hydration status and continue the hourly rehydration to a
maximum of 10h (be careful not to overload).
e Continue feeding with F75.

Box 1.11 Intraosseous needle insertion

Intraosseous infusion is a quick, safe, and reliable method of giving fluid,

blood, and drugs when it is not possible to establish peripheral venous

access. The usual site of insertion is the proximal tibia (Fig. 1.4):

® Place padding under the child’s knee so that it is flexed ~30° with the
heel resting on the bed.

e |dentify the insertion site 1-2cm below the tibial tuberosity, midway
between the anterior ridge of the tibia and its medial edge.

® Use a dedicated intraosseous or bone marrow aspiration needle (15—
18 gauge (G) or, if not available, 21G); if neither is available, a 21G or
18G hypodermic needle may be used in young children.

e Clean the skin with antiseptic solution; infiltrate local anaesthetic if the
child is conscious.

o Stabilize the leg, grasping thigh and knee above and lateral to the
cannulation site with non-dominant hand, taking care to keep hand
away from cannulation site to avoid needlestick injury.

e Using aseptic technique, insert needle with point angled slightly away
from the joint space and bevel pointing towards foot.

e Advance needle using a gentle, but firm twisting or drilling motion,
until there is a sudden ¥ in resistance as it enters marrow cavity;
needle should stand upright firmly in the bone.

e Remove the stylet, attach a syringe, aspirate marrow contents (looks
like blood), and flush with normal saline to confirm needle is in
marrow cavity. Blood from marrow aspirate may be sent for full blood
count (FBC), biochemistry, malaria slide, and culture. If sent for cross-
match, ensure the laboratory knows that it is a marrow aspirate.

® Apply dressing and secure needle in place. It is now ready to use.

e Stop the intraosseous infusion as soon as venous access is available.

® Do not leave needle in one site >6-8h.

Contraindications
Infection at the insertion site; fracture of the bone.

Alternative sites of insertion
Distal femur, 2cm above the lateral condyle (~1-2cm proximal to the su-
perior border of the patella), slightly lateral to anterior ridge.

If there are still no signs of improvement

e Give maintenance |V fluids while waiting for blood.

e Transfuse 10mL/kg fresh whole blood slowly over 3h; give packed cells
if fluid overload/heart failure; consider furosemide during transfusion.

e Start frequent small feeds with F75, or alternative low lactose and low
osmolarity preparation (® Nutrition, p. 683).

In all cases, proceed to full assessment and management of severe mal-
nutrition, incl. broad-spectrum antibiotics (® Diarrhoeal diseases, p. 233).
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Coma and convulsions
The presence of coma or convulsions is an emergency.

Manage airway, breathing, and circulation

See © Emergency management of the sick child—ABC, p. 8., assess and
treat hypoglycaemia.

Itis important to know what anticonvulsants are available locally and have
a protocol for the timing and sequence of drugs to be given if seizures do
not stop rapidly. The following sequence is commonly given.

If convulsing

e Give diazepam 0.5mg/kg rectally or midazolam (buccal) 0.3mg/kg (1-
émths), 2.5mg (émths—1yrs), or 5mg (1-5yrs).

If still convulsing after 10min, give second dose of diazepam or
midazolam, or if IV access, diazepam 0.25mg/kg IV.

If still convulsing after a further 10min, give paraldehyde 0.3-0.4mL/kg

- rectally, or phenobarbital 15-20mg/kg IV (as slow infusion over 20min)

or intramuscularly (IM). (Note: peak concentration reached 1-4h after
IM administration.) In infants <2wks old, give phenobarbital 20mg/kg as
slow IV infusion.

e To prevent aspiration, avoid oral medications until the convulsions have
terminated and the child is alert.

Note: seizures, especially in neonates and children with malaria, may be
very subtle, comprising one or more of irregular respiration, nystagmus,
or twitching of extremities or lips.

If unconscious

e Position in the left lateral ‘recovery’ position. If head or neck trauma is
suspected, stabilize the neck first and keep the child lying on their back.

o Assess and treat the treatable: hypoglycaemia, poisoning, diabetes
mellitus, septicaemia/meningitis, or herpes simplex encephalitis.

Hypoglycaemia

Assess and treat hypoglycaemia

e |f lethargic or unconscious, measure blood glucose.

o |f unable to measure glucose quickly, or if blood glucose <2.5mmol/L
in a well-nourished child (<3mmol/L in severe malnutrition), give 5mL/
kg 10% glucose rapidly IV; 2mL/kg for neonate.

e |[f alert, treat hypoglycaemia with 10mL/kg milk or 10% glucose by
mouth or NG tube (NGT).

e Recheck blood glucose after 2h.

Nutritional status
Assess and treat severe malnutrition (® Nutrition, p. 683).

Further assessment and diagnosis

After triage, assess fully. Common acute problems in children are:
o Lethargy, ¥ level of consciousness, or convulsions.

Cough, wheeze, or difficulty breathing.

Diarrhoea.

Fever.
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Common problems that present less acutely include:
e Chronic cough 230d.
e Fever lasting >7d.

Major differential diagnoses for each clinical presentation

Causes of lethargy, impaired consciousness, or convulsions

o Meningitis (® Neurology, p. 429) or encephalitis.

e Cerebral malaria (© Malaria, p. 33).

e Febrile convulsions (Box 1.12).

e Hypoglycaemia (® Hypoglycaemia, p. 14).

e Head injury (® Neurology, p. 429).

e Poisoning/overdose (© Poisoning and envenoming, p. 871).

e Sepsis (unlikely to cause convulsions unless meningitis).

e Shock (unlikely to cause convulsions).

o Acute glomerulonephritis with encephalopathy (® Renal medicine,
p. 403).

e Diabetic ketoacidosis (® Endocrinology and biochemistry, p. 537).

Causes of difficulty breathing +/— cough

® Pneumonia (@ Chest medicine, p. 180).

® Severe anaemia.

e Malaria (® Malaria, p. 33).

o Cardiac failure (® Cardiovascular medicine, p. 365).

e Congenital heart disease.

e Inhaled foreign body (® Emergency management of the sick
child—ABC, p. 8).

e Tuberculosis (TB) (® Tuberculosis, p. 151).

o Pertussis (® Chest medicine, p. 200).

o Prematurity (® Surfactant deficiency, p. 24).

e Be alert for acidosis and meningitis.

Causes of wheeze

Asthma (® Chest medicine, p. 214).

Bronchiolitis (® Chest medicine, p. 197).

Viral upper respiratory tract infection (URT]).

Pneumonia (® Chest medicine, p. 180).

Inhaled foreign body.

Lymph node (LN) compressing a bronchus (® Emergency management

of the sick child—ABC, p. 8).

Causes of diarrhoea

See © Diarrhoeal diseases, p. 233.

e |nfections: viral, bacterial, and parasitic.
Severe malnutrition.

Malabsorption.

Antibiotic related diarrhoea.
Intussusception (Box 1.13).
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Causes of fever without localizing signs

In most children with fever, cause is clinically apparent. Examine upper air-
ways (URTI, otitis media, tonsillitis) and joints (septic arthritis), as well as the
major systems (pneumonia, meningitis). Examine skin for infection or a rash
(e.g. measles). In absence of localizing signs, consider:

o Malaria (® Malaria, p. 33).

® Bacteraemia/septicaemia incl. typhoid (Box 1.14).

® Urinary tract infection (UTI).

Causes of chronic cough

TB (® Tuberculosis, p. 151).

Asthma (® Chest medicine, p. 214).

Persistent infection, e.g. following pertussis (® Chest medicine, p. 200).
Inhaled foreign body (@ Chest medicine, p. 175).

Bronchiectasis (® Chest medicine, p. 222).

Lung abscess (© Chest medicine, p. 204).

Recurrent pneumonia or HIV-associated lung disease (® HIV/AIDS, p. 185).
Recurrent aspiration.

Differential diagnosis of fever lasting >7d

Diagnosis is often difficult. Many children will have already been empirically
treated and diagnostic facilities may be limited. A detailed clinical assess-
ment is essential. Causes will vary in different regions. A carefully con-
sidered trial of treatment for the most likely cause may be necessary if a
secure diagnosis cannot be made.

Consider

Partly treated or (less likely unless in SE Asia), drug-resistant malaria.
Occult abscess (e.g. liver; psoas, retroperitoneal, lung).

Typhoid and non-typhi Salmonella infection (Box 1.14).

Infective endocarditis (® Cardiovascular medicine, p. 394).

Rheumatic fever (© Cardiovascular medicine, p. 392).

TB (® Tuberculosis, p. 151).

Brucellosis (in endemic areas) (© Multisystem diseases and infections, p. 768).

Box 1.12 Febrile convulsions

e Occur in children aged émths—6yrs.

e Generalized tonic or tonic—clonic seizure lasting up to 5min during a
febrile illness.

Full neurological recovery.

Generally benign.

May have a family history.

In a minority of children may recur in the same or subsequent illness.

More serious cause (e.g. meningitis, cerebral malaria, encephalitis, brain
abscess) suggested by:
® Prolonged seizures (>30min).
e Multiple or focal seizures.
e Persistent + consciousness or neurological abnormalities.
e Age <émths or >6yrs.
If in doubt, perform full septic screen including lumbar puncture (LP).
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o Visceral leishmaniasis (in endemic areas) (® Multisystem diseases and
infections, p. 794).
e Malignancy (esp. leukaemia or lymphoma).

Box 1.13 Intussusception

® |nvagination of part of intestine into lumen of adjoining bowel.

e |mportant cause of intestinal obstruction in children aged 2mths—5yrs
(peak incidence 4—10mths).

e Classically presents with recurrent, colicky, abdominal pain, vomiting,
and bloody ‘red currant jelly” stool; may palpate a sausage-shaped
abdominal mass.

e Abdominal X-ray (AXR) may show soft tissue mass displacing loops
of bowel; barium enema, a filling defect; and ultrasound scan (USS), a
‘target lesion’.

e Urgent intervention can prevent bowel ischaemia and
perforation: reduce with air/contrast enema; if this fails, operate.

® Treat shock, sepsis, or electrolyte derangement.

Box 1.14 Bacteraemia and septicaemia

® Common among children in the tropics.

® Underdiagnosed and overtreated where there are no facilities for
blood culture.

e Often there is a focus of infection (e.g. pneumonia, meningitis, soft
tissue infection), but sepsis may occur without a focus, or a focus may
develop later.

e Typhoid and non-typhoid Salmonella infections are a cause of sepsis
without localizing signs; a similar syndrome may occur with other
organisms, esp. in children with severe malnutrition or HIV.

o All children with sepsis should be admitted and started on empiric
parenteral antibiotics according to national guidelines, e.g. ampicillin
(or benzylpenicillin) and gentamicin (ideally after blood cultures),
during investigations.

® Malaria may be accompanied by bacterial sepsis.

Non-typhi Salmonella (NTS) infection

® NTS infections are a common cause of childhood bacteraemia.

® Risk factors incl. malnutrition, malaria, HIV, and sickle cell disease.

e Children may present with acute infection, or subacute or prolonged
fever without localizing signs, but focal signs and/or diarrhoea occur;
splenomegaly is common.

e First-line antibiotics (e.g. penicillin) do not cover NTS. Treat with
ciprofloxacin or ceftriaxone. Multidrug resistance is increasing.

Typhoid (Salmonella typhi) in children

e Recent 1 cases in Eastern and Southern Africa, often affecting
8-15yr-olds.

® Headache, fever, constipation, and abdominal pain. Untreated may —»
intestinal perforation. Complications: cachexia, collections of pus that
need drainage, myocarditis, and encephalopathy.

e Treat is with ciprofloxacin or ceftriaxone; multidrug resistance is
increasing.
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T

he sick young infant

All young infants should be given priority, even in the absence of emer-
gency signs. Infants <2mths are vulnerable, and their ilinesses may rapidly
- death.

Assessment of the sick young infant

Symptoms and signs are often subtle and non-specific and >1 iliness may
coexist.

Check for:

Danger signs (Box 1.15): indicating possible septicaemia, pneumonia, or
meningitis requiring immediate treatment.

Focal signs of infection: incl. joint/limb swelling, ¥ limb movement, or
tenderness (osteomyelitis or septic arthritis); periumbilical hyperaemia
+/— purulent discharge; purulent ear discharge; skin infection. Suspect
meningitis if child has convulsions or is irritable with high-pitched cry,

{ feeding, lethargy/unconscious, or bulging/tense anterior fontanelle.
Note: neck stiffness and a bulging fontanelle are late signs of meningitis
in young infants.

Feeding problems and weight: check if sucking well and weight is adequate
for age. Refusal of feeds or inability to suck may be due to sepsis,
cardiac or respiratory problems, or oral thrush. In an infant who feeds
well, but has low weight for age, look for underlying problems, e.g.
metabolic disorders or congenital heart disease.

Signs of dehydration (® p. 6): ¥ intake, t fluid loss from diarrhoea,
vomiting or tachypnoea may t dehydration. Diarrhoea is less common
in breastfed infants of this age.

Immunization status: is the child up to date with the national
immunization schedule?

Congenital malformations.

Box 1.15 Danger signs in young infants

{ activity or lethargy.

Poor feeding.

Vomiting.

Convulsions, usually subtle or focal.

Bloody diarrhoea.

Fever (axillary temp >37.5°C, or rectal >38°C), less common in this
age group, but may indicate serious bacterial infection.
Hypothermia (axillary <35.5°C or rectal <36°C).

Pallor, jaundice, or cyanosis.

Tachypnoea (RR 260 breaths/min) or ¥ RR (<20/min) or apnoea
(no breathing for >15s).

Severe chest wall indrawing (minimal intercostal indrawing may be
normal in young infants in absence of other respiratory signs).
Nasal flaring, grunting, and head nodding.

Irregular respiration.

Bulging/tense fontanelle when not crying.
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Emergency treatment of the sick young infant

Establish regular respiration and heart rate. Resuscitation is usually suc-
cessful if promptly performed.

Airway

Ensure patent airway by careful suctioning and correct positioning of the
neck: place a towel under the shoulders to allow the neck to drop to a

neutral position or just minimal extension with chin lift; do not hyperextend
the neck (Fig. 1.5).

Fig. 1.5 Correct position of the neck for ventilation. Reproduced with permission from
World Health Organization, Pocket Book of Hospital Care for Children, p. 48 © WHO, 2013. All
rights reserved.

Breathing

Look, listen, and feel for 10s. If breathing is irregular, shallow, or absent,
commence BVM ventilation with O,, ensuring mask covers nose and mouth.
Check pulse every 2min. Use room air for newborn or if O, is not available.
If the child is breathing, but cyanosed or RR >60/min, give O,.

Circulation

Check for brachial pulse for up to 10s. If PR <60/min, absent, or not sure,
commence chest compressions. After 2min give adrenaline if no cardiac
output (Box 1.10). Combine chest compressions with ventilation in cycles
of 15 compressions to 2 breaths (30:2 if there is no assistance). Use two
finger tips over lower third of sternum or both thumbs with hand encircling
chest and compress 1/3 of anteroposterior diameter. Aim for 90 compres-
sions and 10 breaths/min. For neonates, give 3 compressions for 1 breath
every 2s (90 compressions and 30 breaths/min); see algorithm for new-
borns (® Fig. 1.7, p. 23).

General measures in the management of sick young infants

Young infants with signs of serious illness (® p. 18) require admission to
prevent complications and rapid deterioration. Direct treatment, incl. anti-
biotics (Box 1.16), at the specific clinical syndrome. In addition, all young
infants require ongoing supportive care, which is crucial to survival even
after recovery from the acute illness.

19
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Feeding

Ensure continued regular feeding. Express breast milk and give by NGT if
infant is unable to suck, or by cup and spoon as soon as infant is able to
take oral feeds. Stop oral intake if abdominal distention, severe vomiting,
frequent convulsions, or respiratory distress. Treat hypoglycaemia with [V
10% glucose 5mL/kg or 10mL/kg (2mL/kg for a neonate) via NGT and
continue regular feeds or IV fluids.

Fluid requirements

Total amount, given as oral or IV in neonates with feeding difficulties: day
1 (60mL/kg/d), day 2 (90mL/kg/d), day 3 (120mL/kg/d), thereafter
(150mL/kg/d). May t to 180mL/kg/d. If on phototherapy, increase
x1.2-1.5.

Fluid therapy

Assess hydration status and give ORS or IV fluids according to WHO guide-
lines (® Diarrhoeal diseases, p. 233).

- Temperature control

Keep infant dry and well wrapped, incl. bonnet and booties. Maintain envir-
onmental temperature of at least 25°C. Avoid excessive exposure during
examination and procedures as this may — chilling. Use incubators when
available to allow easy observation with minimal handling of baby in add-
ition to thermal control. Use skin-to-skin care (kangaroo mother care
(KMC), see © Box 1.17, p. 22) when the infant is stable. If there is fever,
remove clothes and expose.

Oxygen therapy

Indications for O, therapy incl. central cyanosis, grunting, severe lower
chest wall indrawing, difficulty in feeding due to respiratory distress, and
head nodding. Stop O, if saturations >90% in room air.

Treatment of convulsions

Neonates (<2wks old)
IM phenobarbital 20mg/kg IM or very slow IV stat; if maintenance is re-
quired, give 5mg/kg/d oral/IM

Infants 2wks—2mths old

Rectal diazepam 0.5mg/kg, repeat at 10min if convulsions persist (or give
IV diazepam 0.25mg/kg). If still convulsing after another 10min give third
dose of diazepam or rectal paraldehyde 0.3-0.4mL/kg. Monitor closely, as
diazepam has 1 half-life in infants.

Monitoring
Observe all infants at least every 6h for improvement or deterioration.

Severely ill infants require frequent monitoring. Review infants 15-30min
after any intervention.
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Outpatient treatment

Infants with non-bloody diarrhoea, and some or no signs of dehydration
(® Assessment of dehydration in children with diarrhoea, p. 277), or poor
weight gain due to feeding mismanagement, may be treated as outpatients.
The mother should be informed of danger signs that require urgent review.
Local bacterial infections without constitutional symptoms are common and
may be treated as an outpatient, with follow-up at short intervals because
of the risk of rapid progression to septicaemia. These include omphalitis
(without hyperaemia of surrounding skin), skin sepsis (if only a few skin pus-
tules), paronychia, and mild conjunctivitis.

Box 1.16 Antibiotic therapy of infections in young infants
When choosing antibiotics, be aware of local data about prevailing organ-
isms and antibiotic sensitivities.
® Sepsis or pneumonia: give ampicillin 50mg/kg IV/IM qds* (or benzyl-
penicillin 50,000U/kg qds*) plus gentamicin 7.5mg/kg* IV/IM od.
Cefotaxime 50mg/kg IV/IM qds* or ceftriaxone 80mg/kg IV/IM od*t
are alternatives. If Staphylococcus aureus infection suspected (e.g.
nosocomial sepsis, soft tissue infection), give cloxacillin 50mg/kg IV
qds* or cefuroxime 25mg/kg tds, plus gentamicin. Treat until child has
remained well for 4d.
® Meningitis: give cefotaxime 50mg/kg IV/IM qds* or ceftriaxone
100mg/kg IV/IM od. Treat for a minimum of 14d, or 21d if Gram —ve
bacterial meningitis proven or suspected.
® Focal bacterial infections: amoxicillin, or a cephalosporin.
o Conjunctivitis: teach mother to clean child’s eyes with saline or clean
water +/— apply topical antibiotic. Review child after 2d.
* Ophthalmia neonatorum (® Conjunctivitis, p. 578; © Gonorrhoea,
p. 670)— a severe, suppurative conjunctivitis, often with associated
blepharitis, that occurs in neonates, particularly in the 1st week
of life, and may - permanent blindness if not treated. Caused
by Neisseria gonorrhoea or Chlamydia trachomatis perinatally;
other organisms incl. S. aureus. Gram stain of the discharge
may demonstrate Gram —ve diplococci (N. gonorrhoea). If so,
give ceftriaxone 50mg/kg IM as a single dose, treat the parents
presumptively for N. gonorrhoea (© Gonorrhoea, p. 670).

* Doses in 1st week of life: ampicillin 50mg/kg bd; benzylpenicillin 50,000U/kg bd; gentamicin
5mg/kg od if normal birth weight, 3mg/kg od if low birth weight; cefotaxime 50mg/kg tds in
term neonates, bd in premature neonates; cloxacillin 25-50mg/kg bd.

T Ceftriaxone may cause jaundice by displacing bilirubin from albumin: in practice, this is seldom
a problem.
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Neonatal notes

Newborns and neonates (<28d) have special considerations beyond those
of the sick young infant, and are the subject of specific WHO recommenda-
tions (R https://apps.who.int/iris/handle/10665/259269).

Resuscitation at birth differs from young infants, in particular with the
need for inflation breaths (can be undertaken with air) after delivery. See
summary diagram for special features (® Fig. 1.7, p. 23).

Care after delivery is also important and KMC (Box 1.17) can help with
this. Most at risk are those with low birth weight (LBW) or preterm de-
livery. Common problems are respiratory distress syndrome, apnoeas,
sepsis (see © Box 1.16, p. 21, for antibiotic therapy), jaundice, hypothermia,
and hypoglycaemia. A common complication is neonatal encephalopathy
(NE) (® Box 1.19, p. 28), with * perinatal asphyxia where access to emer-
gency obstetric care is limited.

Box 1.17 Kangaroo mother care

KMC is recommended routinely for stable newborns <2000g and in-
volves direct skin-to-skin care of the infant. The baby is placed naked
(except for nappy, hat, and booties) directly on the mother’s bare chest
(Fig. 1.6), and strapped in place to get warmth, while the mother goes
about her regular activity. KMC is preferred to an incubator; it * weight
gain and ¥ infections, apnoeas, and length of hospital stay. KMC helps
establish breastfeeding, and - mother/child bonding. Close family mem-
bers, incl. the father, can also provide KMC.

Fig. 1.6 Position for kangaroo mother care of young infant. Reproduced with
permission from World Health Organization, Pocket Book of Hospital Care for Children 2005:
59, with permission of WHO.
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Newborn life support

(Antenatal counselling)
Team briefing and equipment check

< 32 weeks

Delay cord clamping if possible

Preterm | Birth |

Start clock / note time
Dry ! wrap, stimulate, keep warm

Place undried in
plastic wrap +
radiant heat

>
]
]
=
o
X
o
S
"
m
o]
o
z
[~}
7}

Assess
Colour, tone, breathing, heart rate
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If gasping / not breathing
Give 5 inflations (30 cm H,0) - start in air
Apply PEEP 5-6 cm H,0, if possible

Apply SpO,+/- ECG

If giving inflations,
start with 25 cm H,0

«@3A33N d73H Sh, ISV STWIL TIV 1V

Acceptable

pre-ductal SPOZ Reassess '
movement :
20 6o : -
Sl 85% If the chest is not moving :
10 min 0% Check mask, head and jaw position

2 person support
Consider suction, laryngeal mask/tracheal tube
Repeat inflation breaths

Consider increasing the inflation pressure

Reassess

If no increase in heart rat k for chest movement : H

Once chest is moving continue ventiation breaths

If heart rate is not detectable or < 60 min™'
after 30 seconds of ventilation
Synchronise 3 chest compressions to 1 ventilation
Increase oxygen to 100% :
Consider intubation if not already done or laryngeal
maskif not possible

Reassess heart rate and chest movement
every 30 seconds

L 2

If the heart rate remains not detectable or < 60 min™' : :
* Vascular access and dru; :

+ Consider other factors e.g. pneumothorax,
hypovolaemia, congenital abormality

SNOILVYNLYS 1399V.L JAFIHOV OL NIDAXO FLVHLIL

Update parents and debrief team
omplete records

Fig. 1.7 Newborn life support. Note that there are special situations (e.g.
meconium at delivery, preterm delivery). See the most uptodate guidance and
algorithm at https://www.resus.org.uk/sites/default/files/2021-05/Newborn%20
Life%20Support%20Algorithm%202021.pdf

*Dawson JA, Kamlin CO, Vento M, et al. Defining the reference range for oxygen saturation for
infants after birth. Pediatrics 2010 125:¢1340-7.

Reproduced with permission from the Resuscitation Council Guidelines (2010), with permission
from the Resuscitation Council UK.
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Low birth weight and prematurity

LBW infants may result from prematurity (most common) or intrauterine
growth retardation (IUGR).

LBW <2500g.
Very low birth weight (VLBW) <1500g
Extremely low birth weight (ELBW) <1000g.

Infants <1800g, born before 34wks’ gestation or who are sick need admis-
sion. Stable babies should be in KMC with mother. Infants who are gaining
weight on 3 successive days and are able to cup or breast feed and have no
danger signs may be sent home.

Essential aspects of LBW care

Prevention of infection: wash hands with soap and water each time infant
is to be handled.

Temperature control (& Hypothermia, p. 24): maintain the infant’s axillary
temperature >36.5°C.

Treatment of infection: in many cases, premature labour is precipitated
by an infection, hence preterm newborns should be empirically treated
with ampicillin and gentamicin.

Feeding: LBW babies are prone to hypoglycaemia and may not suck
adequately. All babies should be put to the breast as soon after birth as
possible and should be breastfed within 1h of birth; they may require
additional expressed breast milk by cup and spoon or via NGT. Mothers
should be shown proper latching-on techniques. Monitor weight gain. If
necrotizing enterocolitis is suspected, stop all oral intake and give baby
parenteral nutrition and broad-spectrum antibiotics, including anaerobic
cover (metronidazole).

Vitamin K: give 1mg IM if >2kg: 0.5mg if <2kg body weight.

Be alert for danger signs: refer promptly to neonatal unit if present.

Problems associated with LBW

Poor thermal regulation.

Respiratory distress syndrome (surfactant is seldom available, often
benefit from early continuous positive airway pressure (CPAP) or O,).
Feeding problems (inadequate intake, gastro-oesophageal reflux).
Necrotizing enterocolitis.

Neonatal jaundice.

Metabolic problems (hypoglycaemia, acidosis, hypocalcaemia, fluid, and
electrolyte imbalance).

Apnoea.

Patent ductus arteriosus.

e Vulnerable to infections and intraventricular bleeds.

Hypothermia

Hypothermia (body temperature <36.5°C) is a common problem of LBW
infants, resulting from low environmental temperature or sepsis. It causes t
O, consumption, * energy expenditure, and ¥ O, delivery to tissues.

Complications: incl. hypoxia, acidosis, and hypoglycaemia; poor weight
gain; * capillary permeability; and respiratory distress due to +
surfactant production.
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e Treatment: rewarm infant using warm clothing, incubator preheated to
35-36°C, heated mattress, or skin-to-skin care. Exclude sepsis.

e Prevention: nurse infants in warm environments. Avoid wet clothes and
do not place infant on cold surfaces, e.g. X-ray plates and weighing
scales.

Apnoea

Apnoeic episodes are common in LBW infants. May be accompanied
by bradycardia if prolonged. Gentle physical stimulation often stimu-
lates breathing, but respiratory stimulants are routinely given (caffeine
or aminophylline) and occasionally ventilatory support may be required
(Table 1.1). Seek underlying causes: infection, hypoxia, metabolic derange-
ment, anaemia, or subtle seizures.

Table 1.1 Aminophylline for prevention of apnoeas of prematurity

Weight (kg) IS;:; dose to /::)rlr::ic;flhylllne BD dose ;::)rrljzzﬁhylllne -
0.75-0.99 5mg ImL 2mg 0.4mL

10149  75mg  15mL  3mg  OémL

Tiies ; Omg e 4mg e

Dissolve 100mg tablets in 20mL of water, each mL contains 5mg of aminophylline.

Reproduced from Kawaza, Kondwani; Mzikamanda, Rizine; and Molyneux, E; Liz; Care of
the infant and newborn in Malawi (2017): The COIN Course - Participants Manual, p. 98 © The
Authors, 2017.

Neonatal jaundice

Jaundice occurs in >50% of neonates and is more common in LBW infants.
Jaundice may be a sign of serious disease (e.g. infection; see Box 1.18),
esp. if it occurs on day 1, is associated with fever, is deep (involves palms
and soles), or lasts >14d (>21d if premature). Jaundice is also commonly
physiological, but other causes should be first considered.

Severe jaundice may — kernicterus (neurotoxicity). In its mild form, there
is lethargy and reduced feeding. Severe kernicterus — irritability, hypertonia
+/— opisthotonos, and long-term neurological sequelae.

Assessment of jaundice
Serum bilirubin levels, depending on the maturity of the infant and the post-
gestational age, will direct management (Box 1.18).

If serum bilirubin cannot be measured, the Kramer chart can be used.

However, the chart is less accurate.

Investigations for abnormal jaundice

Consider (if available) total serum bilirubin and conjugated/unconjugated
bilirubin, FBC, maternal and infant blood group, Coombs test, glucose 6-
phosphate dehydrogenase (G6PD) screen, thyroid function, syphilis ser-
ology, and abdominal USS.
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All babies who are
jaundiced in the first
24 hours of life

Area 1+ 2| If preterm, low birth
weight, or sick

Area1—5 | All babies including
healthy term babies

- Fig. 1.8 The Kramer chart. Reproduced with permission from Kawaza, Kondwani,
Mzikamanda, Rizine, and Molyneux, Care of the infant and newborn in Malawi (2017): The COIN
Course - Participants Manual, p. 95, COIN Chart | Jaundice © The Authors, 2017.

Management of jaundice

Ensure adequate hydration and exclude serious causes (Box 1.18).

e Treat severe jaundice to prevent kernicterus (Table 1.2).

® Phototherapy: reduces jaundice by using ultraviolet light -
photodegradation of bilirubin in the skin. Protect infant’s eyes. Beware
of dehydration, hypothermia, or hyperthermia. Other complications
incl. diarrhoea and rash.

Exchange blood transfusion: may be required for severe jaundice. Twice
the infant’s blood volume (i.e. 2 X 80mL/kg) is exchanged for fresh
donor blood in 10-20mL aliquots via UVC. Low but definite risk
attached to procedure.
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Box 1.18 Common causes of neonatal jaundice

Jaundice starting <24h after birth
® Haemolysis (e.g. rhesus or ABO incompatibility; G6PD or pyruvate

kinase deficiency; congenital spherocytosis).
e [nfection (TORCH* organisms).

Jaundice starting from day 2 to week 2 after birth
® Physiological jaundice.

e [nfection.

® Breast milk jaundice.

® Haemolysis.

e Severe bruising.

Jaundice persisting for >2wks after birth
o Biliary atresia.

® [nfection.

® Neonatal hepatitis.

[ ]

L]

L[]

May also be persistence of breast milk or physiological jaundice.
Haemolysis.
Congenital hypothyroidism.

*Toxoplasma; syphilis, varicella zoster virus (VZV), measles; rubella; CMV; herpes simplex.

Table 1.2 Indications for treatment of neonatal jaundice according to serum
bilirubin concentration

Phototherapy Exchange transfusion
Healthy term Preterm or risk Healthy term Preterm or
baby factors baby risk factors
mg/  pmol/  mg/  umol/ mg/  pmol/ mg/  pmol/
day L dL L dL L dL L
Day 1 Any visible jaundice 15 260 13 220

Day2 15 260 13 220 25 425 15 260
Day3 18 310 16 270 30 510 20 340
Day>4 20 340 17 290 30 510 20 340

Reproduced from World Health Organization, Pocket Book of Hospital Care for Children, p. 65 ©
WHO, 2013. Al rights reserved.
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Neonatal encephalopathy

NE is a heterogeneous syndrome of neurological dysfunction in infants
>35wks’ gestation, in the first few days of life. The causes may be acute in-
sults in the perinatal period or repeated injuries throughout pregnancy. One
cause of NE is hypoxic-ischaemic encephalopathy (HIE) due to perinatal as-
phyxia - hypoxia, acidosis, and carbon dioxide (CO,) accumulation around
time of delivery. HIE accounts for much neonatal mortality and long-term
morbidity, esp. in low-resource settings. HIE is largely preventable with im-
proved obstetric care, prompt resuscitation, and supportive care of the
neonate.

Assessment
Risk factors for NE are
o Antepartum: e.g. maternal—hypothyroidism, neurological disorders.

Placental—haemorrhage, infection, infarction, pre-eclampsia.
Feta—IUGR.

- e Intrapartum: e.g. prolonged second stage, abnormal lie, cord prolapse,

failed vacuum extraction, infection, placental abruption.

Cause of NE is often unknown. See risk factors in Box 1.19. Indications of
likely NE at birth include:

e Apgar scores <5 at 10min (Table 1.3).

e Resuscitation >10min before spontaneous respiration.

e Cord blood pH <7 or base excess >12mmol/L.

Prevention

Monitoring the mother in pregnancy and labour helps to predict infants at
risk of NE. However, some babies who present with NE have not been
exposed to known risk factors. Everyone involved in the delivery of babies
should be skilled in newborn resuscitation, to + morbidity and mortality
from NE.

Box 1.19 Risk factors for neonatal encephalopathy

® Maternal medical or obstetric factors: hyper- or hypotension, heart
failure, diabetes, severe anaemia, haemoglobinopathies, infections,
respiratory illness (e.g. pneumonia, asthma), smoking, alcoholism,
pre-eclampsia/eclampsia, primigravidity or grandmultiparity, induction
of labour; sedation, analgesia, prolonged rupture of membranes,
prolonged labour.

Fetal factors: multiple gestation, prematurity or post-term, [UGR
or large for gestational age, intrauterine infections, abnormal
presentation, congenital abnormalities.

Placental factors: abruptio placentae, placenta praevia, placental
insufficiency, cord compression.

Complications of asphyxia and their management

Asphyxia may - multiorgan dysfunction.

® Respiratory system: persistent pulmonary hypertension and respiratory
distress syndrome. Ensure good oxygenation.

® Cardiovascular system: myocardial damage — poor cardiac output.
Monitor capillary refill and BP. Avoid fluid overload and give inotropes
if necessary.
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® Gastrointestinal system: risk of necrotizing enterocolitis. Avoid enteral
feeding in first 24-48h (beware of hypoglycaemia!). With introduction
of feeds, avoid hyperosmolar feeds and stasis.

® Metabolic: hypoglycaemia or hyperglycaemia may worsen hypoxic
damage to the brain. Hyponatraemia, hyperkalaemia, hypocalcaemia,
or acidosis may result; monitor blood glucose and electrolytes.

® Renal function: t risk of urinary retention and renal failure. Monitor
fluid intake, urine output, and urine specific gravity. Catheterize to
differentiate between failure to produce or void urine.

® Haematologic: bone marrow suppression, neutrophil dysfunction, and
coagulopathies. Monitor FBC for evidence of bleeding.

® Brain: encephalopathy results from hypoxia, cerebral oedema, t
intracranial pressure (ICP). Look for ¥ reflexes, abnormal muscle
tone, seizures, varying degrees of altered consciousness. Treat
seizures and irritability with phenobarbital.

® Body temperature: centrally driven hyperthermia is common and
difficult to differentiate from sepsis.

General measures: ensure thermoneutral environment, adequate calories,
and hydration, and treat neonatal jaundice.

Classification of NE

HIE is one cause of NE. It can be graded into:

® Mild: baby is irritable and responds excessively to stimulation, may have
feeding difficulties, hyperventilation, or staring eyes.

® Moderate: baby shows abnormal tone and movements, cannot feed, and
may have convulsions.

® Severe: baby has no spontaneous movements or response to pain; tone
in limbs may fluctuate between hypotonia and hypertonia. Convulsions
may be prolonged and often not respond to treatment. Multiorgan
failure is present.

Prognosis of NE/HIE

® Mild: complete recovery can be expected.

® Moderate: if fully recovered by day 7, excellent long-term prognosis. If
abnormalities persist >day 10, full recovery becomes unlikely.

e Severe: has a mortality of 30—40%; 80% of survivors have
neurodevelopmental disabilities, esp. cerebral palsy.

Treatment

e Care is primarily symptomatic and supportive.

e Therapeutic cooling of term babies in intensive care settings with
rigorous protocols has proven to ¥ morbidity from moderately severe
perinatal asphyxia. Safety and applicability of this has not been fully
established in resource-poor settings.
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Table 1.3 APGAR score

Score=0 Score=1 Score=2
Appearance Pale/blue Blue extremities Completely pink
(colour)
Pulse rate Ab: 100/mi
Respiration Absent low, irregular Regular,
Reflexes No response  Grimace/feeble cry ~ Cry/pull away
(grimace) to stimulation  on stimulation stimulat
Activity None/flaccid ~ Some flexion Well-flexed legs resist
(muscle tone) extension

Suspect birth asphyxia in a baby with some/all

Foetal bradycardia, prolonged second stage, required bag
and mask ventilation >5 min, required cardiac massage,
APGAR scores <7, irritable, hypotonic, seizures, poor suck,
poor color, high lactate on cord blood

Mild l Moderate lSevere

Supportive care

Prevent hyperthermia

If convulsions - load with phenobarbital
72 hours in zomg/kg M.

hospital but with Repeat if still seizures.

mother if possible Start maintenance phenobarbital
5mg/kg oral/IM

l ¢

Assess sucking tone, coma, seizures, every 8 hrs, for 72
hours in hospital. If an anticonvulsant drug was required to
control convulsions initially, if after 72 hrs on maintenance
phenobarbital, s/he has not had any convulsions and is
neurologically normal, stop the phenobarbital.

Start feeds and
observe for

Fig. 1.9 Management of neonatal encephalopathy. Reproduced with permission from
Kawaza, Kondwani, Mzikamanda, Rizine, and Molyneux, Liz, Care of the infant and newborn in
Malawi (2017): The COIN Course - Participants Manual, p. 43 © The Authors, 2017.
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Neonatal infection

Neonatal infection - directly to a quarter of all neonatal deaths in resource-
poor settings, and high morbidity. Clinically diagnosed ‘possible serious bac-
terial infection’ (pSBI) was est. in ~6.9 million neonates in Africa, South
Asia, and Latin America in 2012 and incl. meningitis, septicaemia, and lung
infections. Rapid treatment is needed. The causative agents of neonatal ser-
ious bacterial infection differ depending on time of acquisition. Infections
presenting early (days 0—6), or as a stillbirth, can be through transplacental
transfer, e.g. syphilis, or from the mother’s genital tract, e.g. Strep. agalactiae
(GBS) or Escherichia coli. Other infections (usually horizontally acquired)
typically present later (days 6-27), e.g. Strep. pneumoniae, Strep. pyogenes,
Staph. aureus, and Salmonella spp. Hospital-acquired infections (HAIs) are t
caused by multidrug-resistant Gram —ve bacteria, e.g. Klebsiella pneumoniae,
Acinetobacter, as well as Staphylococcus spp.

Diagnosis

In resource-poor settings, initial treatment and referral to hospital is guided
by simple algorithms to diagnose pSBI, based on the presence of at least
one clinical sign, which include: severe chest in-drawing, fever (>37.5°C),
hypothermia (<35.5°C), no movement at all or only on stimulation,
feeding poorly or not feeding at all, convulsions, and fast breathing (RR
>60/min). Danger signs for young infants are also listed in © Box 1.15,
p. 18. Where available, pSBI should be investigated with microbiological
cultures (blood, cerebrospinal fluid (CSF)) to confirm diagnosis and deter-
mine susceptibilities.

Treatment

Early treatment is critical. Use the ABC approach (® Treatment of sick
child, p. 19): O, for respiratory support, KMC or an incubator for warmth,
nutrition, and fluids by IV or NGT. Antimicrobial therapy: check local/na-
tional guidelines; WHO recommends first-line IV ampicillin (or penicillin)
and gentamicin. Use cloxacillin instead of penicillin if staphylococcal infec-
tion is suspected. Third-generation cephalosporins are commonly used as
alternatives. HAIs may require treatment with amikacin or meropenem.
Where treatment in hospital is not possible, WHO provides guidance,
see R https://apps.who.int/iris/bitstream/handle/10665/254502/
WHO-MCA-17.01-eng.pdf?sequence=1

Prevention

Antenatal: maternal immunization (e.g. tetanus), treatment of syphilis if
Venereal Disease Research Laboratory (VDRL) or rapid plasma regain
(RPR) +ve, ART for HIV +ve mothers and intermittent preventive treat-
ment in pregnancy (iPTP) and a bed net, in malarial areas.

Delivery: skilled HCWV in attendance, clean and safe environment.

Postpartum: chlorhexidine gel applied to cord shortly after delivery; con-
tinued once daily for a week in the community. Hospital staff must have
meticulous hand washing and hygiene. Mothers should receive hygiene
education.

31
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Congenital syphilis

All infants of seropositive (e.g. VDRL/RPR +ve) mothers should receive a
14d course of penicillin unless mother’s treatment was documented com-
plete and finished >4wks before delivery.

Signs and symptoms suggestive of syphilis

® Previous macerated stillbirth or hydrops fetalis, small-for-dates infant,
jaundice, hepatosplenomegaly, nasal discharge, petechiae, desquamating
rash on hands and feet, condyloma lata.

In neurosyphilis, a LP may show t protein, lymphocytes, and a

+ve VDRL.

Syphilis may be asymptomatic in neonates.

o |n all cases, both parents should also be treated.

Congenital tuberculosis
A mother with TB diagnosed in the third trimester or shortly after delivery

- should receive TB treatment according to national guidelines. Her infant

should be carefully examined for signs and symptoms of TB and treated
accordingly. Well children should receive preventive treatment with isoniazid
10mg/kg daily for émths. BCG is deferred until completion of preventive
treatment. Breastfeeding can continue as normal. A chest X-ray (CXR) is
done at 6wks to confirm absence of infection. An infant with TB will need
to receive full TB therapy.

Neonatal tetanus

This frequently fatal, preventable condition remains common in some
resource-poor countries. Clostridium tetani usually infects the infant through
the umbilical stump (due to poor hygiene or a tradition of applying various
substances to the stump) or unsterile circumcision. The pathogenesis of
tetanus is described on © Neurology, p. 454.

Clinical features

Usually presents at 2—14d, but may occur later.
e |nability to open mouth (risus sardonicus).

o Refusal of feeds.

o Excessive crying.

o Muscle rigidity and spasms: provoked and spontaneous.
® ntact consciousness.

Diagnosis

This is a clinical diagnosis.

Treatment

® Muscle relaxants: oral diazepam 5mg/kg/d in divided doses via NGT.

e For difficult-to-control spasms:
¢ |V diazepam 0.1-0.3mg/kg every 1—4h titrated to spasm frequency.
¢ IV midazolam 0.06mg/kg/h is a suitable, but expensive alternative.
¢ Rectal paraldehyde 0.3mL/kg titrated to spasms.
* |V magnesium sulphate may also be useful.

e |M tetanus immune globulin 500U or equine anti-tetanus serum
10,000U single dose.

o Tetanus toxoid (in a different site) if >6éwks old.
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o Antibiotics:
¢ Metronidazole (drug of choice) or penicillin or erythromycin.
* Add broad-spectrum antibiotics (e.g. ceftriaxone) only if sepsis
suspected.
e Supportive care:
¢ Nutritional support.
* Nurse in quiet, dark environment to prevent provoked spasms (but
ensure adequate clinical supervision).
® Ensure clear airway and give ventilatory support if needed.
Poor prognostic factors
e Incubation period <7d.
e Period of onset <24h.
e Associated pneumonia.

Fig. 1.10 Traditional birth attendant kit for home deliveries. As well as illustrated
instructions, the kit contains (all sterile) plastic sheet for delivery, soap, towels,
gloves, cotton wool, umbilical cord ties, and razor blade. Reproduced with permission
from the Kenya Ministry of Health, with permission.

Public health note: prevention of neonatal tetanus

® Maternal education about cord care and hygiene.

® Immunization of all women in childbearing age with tetanus toxoid (@
Tetanus immunization schedules, p. 909).

e Hygienic delivery and cord care practices.
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Introduction

Malaria, a protozoan infection transmitted by anopheline mosquitoes, is the
most important parasitic disease of humans. ~3.3 billion people in endemic
areas are at risk of malaria and ~250 million clinical cases occur annually.
Around half a million die annually, largely African infants and young chil-
dren. There are five human malaria parasite species (Plasmodium falciparum,
P vivax, P. ovale—of which there are two subspecies—and P. malariae).
Human infection with the macaque malaria species P. knowlesi is increas-
ingly recognized in Southeast Asia. The clinical manifestations of malaria
vary greatly, depending on a number of factors including the infecting
malaria species (P. falciparum causes the vast majority of severe disease),
transmission intensity, and the degree of resistance (acquired and gen-
etic) of the host. Recently several countries have become free of malaria
[e.g. 2014 Algeria 2019 Kyrgzstan 2016 Uzbekistan 2018 Argentina 2019
Paraguay 2018 Maldives 2015 Sri Lanka 2016 El Salvador 2021]. In addition,
transmission has decreased in large areas of Africa, Asia and South America.
Artemisinin resistance is a growing threat.

- Life cycle and transmission

The life cycle of the malarial parasite alternates between the sexual cycle
in the invertebrate host (the female Anopheles mosquito) and the asexual
cycle in the human host.

e Transmission occurs when the mosquito, requiring blood for the
development of her eggs, bites the human host and injects motile
sporozoites (Fig. 2.1) which enter the bloodstream and then home to
and invade hepatocytes, where they develop into liver schizonts.

® When each schizont ruptures, thousands of merozoites are released

that invade RBCs and initiate the part of the cycle responsible for all the

clinical manifestations of the disease.

Either immediately after release from the liver or (in the case of

P. falciparum) after several asexual cycles, some parasites develop into

longer-lived, morphologically distinct sexual forms, gametocytes.

Male and female gametocytes ingested by mosquitoes taking a blood

meal combine to form a zygote, which matures into an ookinete that

encysts in the gut wall.

® There an oocyst develops, expanding by asexual division until it bursts,
releasing numerous sporozoites that migrate to the salivary glands.
These await inoculation into a human host when the mosquito next
feeds.

Incubation periods

o P falciparum 7—14d usually, but may be longer in those with partial
immunity or those on inadequate prophylaxis (typically up to 6wks; very
exceptionally >1yr).

P. vivax 12-17d, but may relapse months or years later as a result of the
reactivation of a dormant form in the liver called the hypnozoite.

P. ovale 15-18d but may relapse months or years later as a result of the
hypnozoite.

P. malariae 18-40d and has no hypnozoite form. P. malariae may persist
asymptomatically in blood at very low levels for years.
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Epidemiology

Malarial transmission depends upon a number of factors including:

e Mosquito longevity (lifespan).

e Ambient temperature (shortens the cycle in the mosquito).

e Population density of both mosquitoes and humans.

® Mosquitoes’ human-biting habit.

e Host immune response.

® Whether the drugs used in treatment have any activity against
gametocytes.

In endemic areas (Fig. 2.2), the entomological inoculation rate is used as an
indicator of transmission intensity. Because transmission is hard to measure,
it is often estimated using the parasite rate (% of the population who are
+ve for malarial parasites on blood film).

Two distinct patterns of malarial transmission emerge, which represent
extremes:
e Stable malaria, where there is intense all-year round transmission. The

- disease predominantly affects young children and pregnant women.

Adults might be +ve on blood film, but are rarely ill with malaria.
e Unstable malaria, in which the disease affects all ages and occurs in
areas of seasonal or low transmission.

There is a concern that malaria control interventions in stable areas that
{ transmission, but do not eliminate the disease, may + the development
of naturally acquired immunity in the population, - a pattern of unstable
disease.

Protection against malaria

Many innate factors confer resistance against infection. Acquired resistance
to malaria is slow to develop and the immune mechanisms involved are
still unclear.

Innate immunity

Falciparum malaria remains the best example of an agent that selects for
genetic polymorphisms that provide partial protection against severe dis-
ease. Certain genetic variants of the red blood cell (RBC), notably sickle
cell trait, G6PD deficiency, thalassaemia trait, and ovalocytosis, may partially
protect against severe disease. The lack of Duffy antigen (the receptor for
merozoites of P. vivax) on RBCs in many African populations accounts for
the rarity of this parasite in Africa (except areas such as Mauritania and
Ethiopia).

Acquired immunity

Requires repeated exposure to malarial infection, possibly with differing
genetic variants of parasite. In areas of intense, stable transmission, neo-
nates are usually protected by maternal antibodies for first ~6mths of life,
followed by a period of 1 susceptibility, during which immunity to severe dis-
ease is slowly acquired. In such areas, most deaths occur by 5yrs. Individuals
remain susceptible to non-life-threatening febrile episodes, which by adult-
hood are uncommon. Adults remain susceptible to asymptomatic infection
for life. Without reinfection, immunity eventually ¥ over a period of years.
Pregnancy, severe ilness, and surgery may also lead to 4 immunity.
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HIV infection

There is a complex interaction between HIV and malaria. Malaria * viral
loads in HIV+ve individuals, and HIV 1 both the incidence of malaria (in
areas of stable transmission) and the occurrence of severe malaria compli-
cations (in areas of unstable transmission; Box 2.1). In pregnancy, HIV pre-
disposes the mother to malaria and the newborn to congenital malaria. HIV
also exacerbates the low birth weight associated with malaria in pregnancy.

Box 2.1 Complications of malaria

Falciparum malaria

® Falciparum malaria may — severe disease and death (® Severe
malaria, p. XX).

® |n endemic areas where parasites persist after treatment or patients

are soon reinfected, anaemia is common.

In some countries, 30% of patients with falciparum malaria develop

symptomatic P. vivax infection within 2mths without re-exposure to

parasites, implying an initial mixed infection or activation of existing

- hypnozoites in the liver.

Hyperreactive malarial splenomegaly syndrome presents with massive
splenomegaly (Box 2.2).

The benign malarias

® P vivax: recent reports suggest benign is a misnomer as infection may
— a higher mortality than previously recognized.

® P vivax: a rare complication is splenic rupture (mortality 80%). It

results from acute enlargement +/— trauma.

Relapses: P. vivax and P. ovale may relapse from 30d to Syrs after 1°

infection despite treatment that eliminates all blood forms, due to

latent liver hypnozoites undergoing schizogony and re-entering the

bloodstream.

P. malariae: persistent parasites may cause recurrent fevers when

infection recrudesces, even decades after 1° infection. Fevers 4

in frequency and severity over time. Anaemia and splenomegaly

may occur.

P malariae: chronic infection may be associated with nephrotic

syndrome (Box 2.2).
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Clinical features

P. falciparum infection, if treated correctly, generally follows a relatively un-
eventful course. However, without effective therapy it can rapidly become
life-threatening, esp. in young children and non-immune adults.

P. ovale, P. malaria, and P. vivax infection are much less likely to — severe
disease or death. Reports from Southeast Asia indicate that P. vivax may
be less benign than previously thought. Chronic infection or infection of
pregnant women with these ‘benign’ species may - marked morbidity, e.g.
anaemia and ¥ birth weight.

Two important features distinguish falciparum infection from the other
malarias and account for the differences in severity:

e Only P. falciparum malaria - high blood parasite densities.
e Only P. falciparum demonstrates ‘sequestration” in the microvasculature
of RBCs containing mature parasites.

Sequestration results mainly from cytoadherence of parasitized RBCs to
endothelial cells in the postcapillary venules of critical organs including the
brain, although other factors, such as ¥ deformability of both parasitized
and unparasitized RBCs, autoagglutination of parasitized cells, and adher-
ence of unparasitized to parasitized RBCs (rosetting) may play a role.

Acute malaria

The clinical presentation of acute malaria in non-immune adults with rigors

is well known. There is usually a history of travel to, or residence in, an en-

demic area. Even the best compliance with the most effective antimalarial

chemoprophylaxis cannot exclude malaria. There may be a prodrome of

tiredness and aching. The features of a classical paroxysm are:

e An abrupt onset of an initial ‘cold stage’ associated with a dramatic rigor
(paroxysm) in which the patient visibly shakes.

® An ensuing ‘hot stage’ during which the patient may have a temperature
>40°C, be restless and excitable, and vomit.

e Finally, the sweating stage, during which the patient’s temperature ¥ to
normal (defervesces) and sleep may ensue.

Such a paroxysm can last 6-10h; a prolonged asymptomatic period may
follow lasting 38—42h in the case of vivax and ovale malaria (‘tertian’ fever)
and 62-66h in P. malariae infections (‘quartan’ fever; see Box 2.2).

In falciparum malaria, the periodicity of fever is less predictable and the
fever may be continuous. There may be an accompanying headache, cough,
myalgia (flu-like symptoms), diarrhoea, and mild jaundice.

Malaria rarely, if ever, causes lymphadenopathy, pharyngitis, or a rash,
and alternative diagnoses need to be considered for these symptoms. In
children, the presentation is usually a non-specific fever with any of a range
of symptoms incl. cough, diarrhoea and vomiting, anaemia, and hypogly-
caemia. Jaundice, pulmonary oedema, and renal failure are rarer in children
than adults, although progression to other severe complications is usually
faster (1-2d) in children.

4
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Box 2.2 Chronic malaria

The persistence of low-level parasitaemia in the blood may — ‘chronic’
malaria. Symptoms include recurrent acute attacks of malaria, anaemia,
hepatosplenomegaly, diarrhoea, ¥ weight, and ¥ incidence of other infec-
tions. Chronic malaria may resolve, with the onset of partial immunity, or
progress, with 2° complications.

Hyperreactive malarial splenomegaly

Formerly called tropical splenomegaly syndrome. May follow recurrent
infections. It is characterized by massive splenomegaly, profound an-
aemia, 2° bacterial infections, fever, and (occasionally) jaundice. There
is hypersplenism with pancytopenia, hypergammaglobulinaemia, and
a lymphocytic infiltrate in the liver. There is 1 serum immunoglobulin
M (IgM). Although malarial parasites are seldom found in the blood, the
condition responds to prolonged courses of antimalarial drugs.

Burkitt’s lymphoma
A childhood tumour common in areas of high falciparum malaria trans-

- mission. It is thought to be due to Epstein—Barr virus (EBV) infection in the

setting of ¥ T-cell immunity associated with repeated malaria infections
(® Infectious mononucleosis, p. 737, and Burkitt’s lymphoma, p. 472).

Quartan malarial nephropathy

P. malariae infection appears to cause nephrotic syndrome, particularly in
tropical Africa. Malarial antigens are found in the renal glomerular base-
ment membrane. Unfortunately, the condition does not respond to anti-
malarial treatment, glucocorticoids, or cytotoxic drugs, but is becoming
less common.

Pregnancy

Pregnancy 1 risk from falciparum malaria in all levels of endemicity.

® |n areas of high, stable transmission, despite higher parasite burdens,
many infections are asymptomatic (though often anaemic), but result in
¥ birth weight, with consequent 1 infant morbidity and mortality. The
effect is greater in primigravidae.

In areas of unstable transmission, pregnancy - more severe malaria,
particularly anaemia, hypoglycaemia, and acute pulmonary oedema.
Fetal distress, premature labour, and stillbirth occur and low birth
weight is common. In severe malaria, fetal death is the usual outcome.
P. vivax malaria in pregnancy is also associated with ¥ birth weight,
although to a lesser extent than P. falciparum.

Congenital malaria has a very variable incidence. In some high-
transmission areas, parasitaemia in the newborn is >50%, but
symptomatic disease rare.
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Severe malaria

Severe malaria is a serious multisystem disease. The onset can be rapid,
with death (particularly in children) occurring in hours. In travellers from
endemic regions, it is common when the diagnosis is made late and malaria
treatment delayed (Box 2.3).

Cerebral malaria

This is the most important complication of falciparum malaria; it is uniformly
fatal if untreated and has a 10-20% treated mortality. It most often occurs
in non-immune adults and in children. Cerebral malaria (CM) is ‘unrousable
coma in the presence of peripheral parasitaemia where other causes of
encephalopathy have been excluded’. However, any alteration in conscious-
ness in the context of falciparum malaria should be taken seriously. Neck
rigidity and photophobia are not usually seen and Kernig's sign is —ve. There
may be one or more of diffuse cerebral dysfunction with coma, general-
ized convulsions (~50%), focal neurological signs, and brainstem signs such
as abnormal doll’'s eye or oculovestibular reflexes. Retinal haemorrhages
are seen in ~15% of cases, * to ~40% if pupillary dilatation and indirect
ophthalmoscopy are used. A distinct pattern of whitening indicates cere-
bral sequestration in fatal cases in children. Neurological sequelae are found
in ~5% of survivors (10% in children) and include hemiparesis, cerebellar
ataxia, cortical blindness, hypotonia, and cognitive impairment. In children,
CM carries 10-40% mortality, with most deaths within the first 24h.

Reduced Glasgow Coma Scale (GCS) score can also be caused by hypo-
glycaemia, which must be excluded. In children, multiple convulsions are a
common presentation of malaria and do not necessarily imply CM. Malarial
convulsions can occur at any temperature and post-ictal coma may be pro-
longed. In deep coma, abnormalities of posture and muscle tone are fre-
quently seen. For young children, use the Blantyre Coma Scale (BCS; see
Box 9.3) to grade the coma.

Respiratory distress

This is seen as rapid, laboured breathing, sometimes with abnormal
rhythms of respiration. In children, there may be intercostal recession, use
of the accessory muscles of respiration, and nasal flaring, which is difficult
to differentiate from an acute respiratory infection. Respiratory distress in
patients with malaria can result from a number of pathologies; each requires
different treatment:

® In most cases, particularly in children, respiratory distress represents
respiratory compensation for a profound metabolic acidosis. Severe
metabolic acidosis (base deficit >12mmol/L) is associated with an 8-
fold 1 risk of death in children.

Acute respiratory distress syndrome (ARDS) caused by direct

alveolar capillary damage by parasites and neutrophils; worsened by
hypoalbuminaemia and iatrogenic fluid overload (rare in children).

A respiratory infection because of immunosuppression caused by
malaria.

Air hunger as a result of severe anaemia.
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Box 2.3 WHO criteria for severe malaria
One or more of the following:

Clinical features of severe malaria

e | consciousness (including unrousable coma).

® Prostration, i.e. generalized weakness so that the patient
cannot sit, stand, or walk without assistance.

Multiple convulsions: >2 episodes within 24h.

Deep breathing and respiratory distress (acidotic breathing).
Acute pulmonary oedema and ARDS.

Circulatory collapse or shock, systolic BP <80mmHg in adults and
<50mmHg in children.

Acute kidney injury (AKI).

Clinical jaundice plus evidence of other vital organ dysfunction.
Abnormal bleeding.

Laboratory and other tests

e Hypoglycaemia (<2.2mmol/L or <40mg/dL).

® Metabolic acidosis (plasma bicarbonate <15mmol/L).

® Severe normocytic anaemia (children: haemoglobin (Hb) <5g/dL,
packed cell volume (PCV) <15%; adults: Hb <7g/dL, PCV <20%).
Haemoglobinuria.

Hyperparasitaemia (varies with transmission, 2% low to 20% high).
Hyperlactataemia (lactate >5mmol/L).

Renal impairment (serum creatinine (Cr) >265umol/L).
Pulmonary oedema (radiological).

Adapted from World Health Organization Guidelines for Malaria February 2021

Anaemia

Al patients with malaria will have some ¢ in Hb. The anaemia is normocytic.
Severe anaemia with haematocrit <15% (or Hb <5g/dL) in the presence
of parasitaemia >10,000/uL (about 0.2% of RBCs infected) is a common
presentation in African children. Pallor, breathlessness, gallop rhythm, and
respiratory distress are common features of severe anaemia. Anaemia
is exacerbated by 2° bacterial infections, haemorrhage, and pregnancy.
Hyperparasitaemia and/or G6PD deficiency can - massive intravascular
haemolysis. In children, repeated episodes of otherwise uncomplicated
malaria may — chronic normochromic anaemia with dyserythropoietic
changes in the bone marrow.

Jaundice

Common in adult patients and results from several mechanisms:
® Haemolysis.

e Hepatocellular damage.

e Cholestasis.

Both unconjugated and conjugated bilirubin may be >50umol/L (3.0mg/
dL). Clinical signs of liver failure very rare unless concomitant viral hepatitis.
Significant jaundice is rare in children.
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Renal impairment

May be prerenal or renal in origin, usually occurs in adults, and is character-
ized by a * serum Cr (>265pmol/L or 3mg/dL) and * urea, with oliguria
(<400mL urine/24h in an adult) or anuria due to acute tubular injury. Renal
impairment may occur at the time of maximal parasitaemia or after the
parasites have been cleared. In some cases, there is polyuria. Renal failure
(anuria) in malaria has a poor prognosis (~45% die) unless acute dialysis
or haemofiltration can be provided, in which case, good recovery of renal
function is expected within 1-2wks.

Blackwater fever

Massive haemoglobinuria (urine becomes very dark, like Coca-Cola) during
malaria. Urine is +ve for blood (Hb) on dipsticks, but no RBCs are seen on
microscopy. Cause is not completely characterized, but in some cases it
follows treatment with quinine, or treatment or prophylaxis with oxidant
drugs, e.g. primaquine. More common in patients with G6PD deficiency or
other RBC enzyme deficiencies (e.g. pyruvate kinase). Historically, black-
water fever was more common and mortality much higher.

Hypoglycaemia

Whole blood glucose (<2.2mmol/L, 40mg/dL) may be due to ¥ liver func-
tion or quinine/quinidine-induced hyperinsulinaemia (pregnant women
are particularly prone). It presents with anxiety, sweating, breathlessness,
dilated pupils, oliguria, hypothermia, tachycardia, and light-headedness,
eventually - ¢ consciousness, convulsions, and coma. However, it can
easily be missed in patients with disturbed conscious level, esp. children.
In a fasting adult, hepatic glycogen stores last ~2d; in a child ~12h. Hence,
hypoglycaemia is common in young children (especially those with CM,
hyperparasitaemia, or convulsions). It is also more common in pregnant
women. Hypoglycaemia indicates a poor prognosis and is a risk factor for
neurological sequelae (Box 2.4).

Lactic acidosis

A pH <7.3, or 1 plasma and CSF lactate levels (plasma >5mmol/L) and a
low plasma HCO;~ (<15mmol/L) carry a poor prognosis in both adults and
children. Acidosis is a major contributor to respiratory distress, especially
in children.

Fluid and electrolyte disturbances

Hypovolaemia and dehydration are thought to be common, although re-
cently this has become controversial as fluid resuscitation may * mortality
(® p. 642). Low Na*, CI-, POy, Ca?*, Mg*, and endocrine dysfunction also
occur, but seldom have major clinical implications except in the severely ill.

Acute respiratory distress syndrome

Common in non-immune adults but very rare in semi-immune children.
Carries 50% mortality and may occur even when the patient is otherwise
improving. Excessive IV fluid replacement t this complication and is sug-
gested by 1 respiratory rate (exclude aspiration or acidosis). Predisposing
causes incl. hyperparasitaemia, renal failure, and pregnancy (may occur
suddenly after delivery). Hypoxia may — convulsions and death within a
few hours.
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Box 2.4 Indicators of a poor prognosis

Clinical

Marked agitation.

Hyperventilation (respiratory distress).
Hypothermia (<36.5°C).

Deep coma.

Repeated convulsions.

Bleeding.

Anuria.

Shock.

Laboratory

Blood film showing hyperparasitaemia >100,000/pL (about 2% of
cells infected) in low-transmission areas or >250,000/pL (about 5%)
in high-transmission areas.

Blood film showing >20% of parasites to be ‘late stages’ (pigment-
containing trophozoites and schizonts).

Blood film showing >5% of neutrophils with visible pigment.
Hypoglycaemia (<2.2mmol/L).

Hyperlactataemia (>5mmol/L).

Acidosis (arterial pH <7.3, serum HCO; <15mmol/L).

t serum Cr (>265pmol/L).

t total bilirubin (>50pmol/L).

Leukocytosis (>12,000/uL).

Severe anaemia (PCV <15%).

Coagulopathy:

* | platelet count (<50,000/pL).

* 1 prothrombin time (PT).

* { fibrinogen (<200mg/dL).

Shock (algid malaria)

Cold, clammy cyanotic skin.

Weak rapid pulses.

Prolonged capillary refill time (>3s).

Supine systolic BP <70mmHg (<50mmHg in children) suggests
circulatory collapse.

Shock in malaria is commonly associated with 2° bacterial infection,
metabolic acidosis, pulmonary oedema, dehydration, or a
gastrointestinal (Gl) bleed.

Give empiric parenteral antibiotics for bacteraemia, e.g. IV ceftriaxone.

Disseminated intravascular coagulation

This is due to pathological activation of the coagulation cascade.
Disseminated intravascular coagulation (DIC) may — bleeding gums, epi-
staxis, petechiae, haematemesis, and/or melaena with significant blood
loss. DIC occurs in <10% of patients, but is commoner in non-immune
people (esp. travellers). Blood film shows thrombocytopenia and
schistocytes (damaged RBCs). There is t PT and ¥ plasma fibrinogen (note
that thrombocytopenia alone may be present in many cases of malaria and

does not, by itself, indicate DIC).
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Hyperparasitaemia
A parasite density >100,000 parasites/uL (~2% of RBCs infected) is as-
sociated with t mortality though in highly endemic areas, individuals may
tolerate greater densities without major clinical features. Parasitaemias of
>500,000 parasites/pL (>10% RBCs infected) carries a 50% case fatality in
non-immune individuals.

Gastrointestinal symptoms

Common in children. Nausea, vomiting, abdominal pain, and watery diar-
rhoea are frequently seen. Persistent vomiting requires urgent parenteral
drug administration.

Secondary infection

In malaria, septicaemia, pneumonia (e.g. following aspiration), UTI (fol-
lowing catheterization), and postpartum sepsis are common. Gram —ve
septicaemia may occur without any focus of infection and is common in
semi-immune children, - presumptive antibiotic treatment in all cases of
severe malaria in children.
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Differential diagnosis

Box 2.5 Differential diagnosis of malaria

Malaria is a great mimic of several clinical presentations:

® Fever must be differentiated from common viral (e.g. influenza,
Covid-19) and bacterial infections, as well as other endemic diseases,
e.g. typhoid and rickettsial infections, viral illnesses, such as dengue
fever and influenza, brucellosis, and respiratory and UTls. Less
common causes of tropical fevers include visceral leishmaniasis,
trypanosomiasis, and relapsing fevers.

Coma of CM must be differentiated from meningitis (incl. TB
meningitis), encephalitis, enteric fevers, trypanosomiasis, brain
abscess, and other causes of coma.

Anaemia of malaria can be confused with other common causes
of haemolytic anaemia in the tropics, e.g. haemoglobinopathies.
Consider iron, folate, or vitamin By, deficiency.

Renal failure of malaria must be distinguished from massive

- intravascular haemolysis, sickle cell disease, leptospirosis, snake

envenoming, use of traditional herbal medicines, glomerulonephritis,
and renal disease of hypertension.

e Jaundice and hepatomegaly of malaria must be distinguished from
viral hepatitis (A, B, and E; CMV and EBV), leptospirosis, yellow fever,
biliary disease, and alcohol- or drug-induced liver disease.

Clinical diagnosis of malaria is notoriously inaccurate. A blood film or
rapid diagnostic test (RDT) is essential (® Diagnosis, p. 51). Malaria
cannot be diagnosed without a +ve blood film or RDT. However, in areas
of stable transmission with high population parasite rates, a +ve test
can be non-specific. In seriously ill patients, empiric antibiotic treatment
should be given alongside antimalarial drugs.
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. .
Diagnosis

Wherever possible, a +ve diagnosis of malaria (or at least the presence
of malaria parasites) should be made in all cases using either high-quality
microscopy of peripheral blood film or, if unavailable, RDTs. Presumptive
treatment without a diagnosis should be avoided wherever possible.

Even when using RDTs or blood smears, in high-transmission areas,
where asymptomatic parasitaemia is common, overdiagnosis of malaria is a
major problem. This can - undertreatment of the real cause of the symp-
toms, particularly when this is a bacterial infection. Cases of ‘severe malaria’
should routinely be treated with antibiotics, as well as antimalarials.

Nucleic acid detection tests using polymerase chain reaction (PCR) are
extremely sensitive, highly accurate in speciation, and can be used to iden-
tify drug-resistant mutations. However, they are technologically complex
and currently not used for routine diagnosis.

Blood films

See Colour Plates 1—4 and Fig. 2.3 for blood film diagrams and Fig. 2.4 for
thick/thin film methodology. Thin films are basically peripheral blood smears;
thick films are more sensitive since they enable examination of a larger quan-
tity of blood per microscopic field, but require more expertise to read.

Maintain a high index of suspicion and study three blood films (or RDTs)
if the fever does not resolve. Malaria infection may rarely occur via trans-
fusion, needlestick injury, IV drug abuse, and during brief airport stopovers
in endemic areas or when infected mosquitoes ‘alight’ from airplane flights
from endemic areas and bite individuals (‘airport’ malaria). In falciparum
malaria, the presence of schizonts in peripheral blood samples may indicate
severe infection as these forms would normally sequester.

Pitfalls of blood films

e Expertise is required for preparation and accurate interpretation of
blood films; this is often lacking in many settings.

e Asingle —ve film does not exclude malaria. Repeat on three occasions
at intervals. Blood films do not have to be taken at times of fever spikes.
The patient may have been partially treated, suppressing infection.
Malaria prophylaxis should be stopped while investigating fever.

e |n endemic areas, a +ve film does not prove that malaria is responsible
for the current symptoms.

e Correlation between parasite density and disease severity can be poor.
Patients with a low parasitaemia may be very ill, while semi-immunes
may have high parasitaemias with relatively few symptoms.

o Platelets, cell fragments, and impurities in the stain can be mistaken for
malarial parasites.

Staining Consult a laboratory manual for more details.

Giemsa stain

May be used for thick and thin films, but is costly and difficult to do. It should
be filtered before use. Thin films must first be fixed in anhydrous methanol
then dipped in 10% Giemsa for 20—-30min; thick films are unfixed, stain with
5% solution for 30min.
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Correctly prepared slide

| ip2g
Lo Be

Fig. 2.3 Preparing a blood film.

o Clean the tip of the patient’s index finger.

® Pierce the pulp of the fingertip with a sterile lancet or needle.

® Squeeze the finger until a droplet of blood forms and place it onto the
middle of a clean slide (holding the slide by the edges). This is for the
thin film.

Place a further three droplets of blood onto the slide at a point to
one side of the first droplet. These are for the thick film.

Using a second clean slide as a spreader, touch the first, small drop
with the edge and allow the blood to run along its edge. With the
spreading slide at 45°, push the spreader forwards slowly, ensuring
even contact, so that the blood is spread as a thin film over the
surface of the slide (Fig. 2.3).

Using the corner of the spreading slide, amalgamate three drops of
blood on the other half of the slide into a single small, denser film
about 1cm in diameter.

e Label the slide with a pencil and allow to dry horizontally.

Problems
Badly positioned blood droplets, too much/too little blood, a greasy
slide, and a chipped edge of the spreader slide.

Field’s stain

Uses two solutions, A and B, that are cheaper and suitable for rapid bulk
staining. Thin films should be fixed in methanol, thick films are unfixed. For
thick films, dip dried slides into solution A for 5s, avoiding agitation. Wash in
tap water (preferably neutral pH) for 5s, avoiding washing unfixed smear off
slide. Then dip into solution B for 3s. Wash again in water for 5s, then allow
to dry vertically. The centre of the film may not be stained, but optimal
parasite staining occurs at the edges of the film. For thin films, use solution
B before solution A.
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Rapid diagnostic tests

® Numerous antigen-capture RDTs use a monoclonal antibody to detect
the histidine-rich protein Il (HRP2) of P. falciparum. These require
minimal training to perform. Their main limitations are that they are
non-quantitative, their sensitivity is ¥ at low parasitaemias, and they
cannot be used to monitor treatment response, as they remain +ve for
some time after clearance of parasitaemia. There are some parasites
that lack HRP2 and therefore are not detectable by this approach; this
has been reported in Peru and Eritrea but may become more common,
forcing a move to alternative diagnostic approaches.

e Other tests detect parasite lactate dehydrogenase (pLDH); or parasite
aldolase. pLDH and aldolase are +ve in all malaria species (pan-specific).

e In some tests, HRP2 detection is combined with pan-LDH or pan-
aldolase. Therefore, detection can diagnose all species with good
sensitivity (>95%), and distinguish P. falciparum from non-falciparum
malaria infections.
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Early trophozoite
(ring form)

Mature trophozoite

Plasmodium vivax

Thick rings, ¥5—%: the
diameter of the red cell

A few Schiiffner's dots

Accolé (shoulder) forms and
double dots less common than
with P. falciparum

Ameboid rings, 2—%;the
diameter of the red cell

Pale blue or lilac parasite

with prominent central vacuole

Indistinct outline
Scattered fine yellowish-
brown pigment granules or rods

Plasmodium ovale

Thick, compact rings, Y4—';
the diameter of the red cell

@ g

Numerous Schiiffner’s
dots but paler than with
P. vivax

Thick rings, less irregular than
those of P. vivax, 45— the
diameter of the red cell

®§
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vacuole, distinct outline.

Yellowish brown pigment which is
coarser and darker than that of

P. vivax Schiiffner’s dots prominent

Ptasmodium falciparum

Delicate rings, Ya—"% the
diameter of the red cell

Double dots and Accolé
forms common

Fairly delicate rings, 14—
the diameter of the red cell

Red-mauve stippling (Maurer’s dots
or clefts) may be present Mature

trophozoites are less often present
in peripheral blood than ring forms

Plasmodium malariae

Small, thick, compact rings
Small chromatin dot which
may be inside the ring

Double dots and Accolé
forms rare

Amoeboid form more compact
than P. vivax
Sometimes angular or band

forms (

Heavy, dark-yellow-brown
pigment
No stippling unless overstained

Fig. 2.4 Diagrams of malarial blood cells.
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Fig. 2.4 (Continued).
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Fig. 2.4 (Continued). Reproduced with permission from Bain, Barbara J., Blood Cells: A Practical

Guide (5th edn, Oxford, 2015) © 2015, John Wiley and Sons.
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General management

Once a diagnosis of malaria is made with laboratory support, assess the
patient for the presence of features of severe malaria (® Severe malaria,
p. 43). If a laboratory diagnosis cannot be made quickly or is not avail-
able, patients with suspected severe malaria should be treated empirically
without delay.

Basic rules

® |n many instances, especially in endemic areas, uncomplicated malaria
patients can be treated as outpatients.

e Advise patients to return promptly if symptoms worsen or do not
improve within 48h.

e Beware of sending home patients who have mild symptoms, but high
levels of parasitaemia, since they may deteriorate rapidly.

All patients will require antimalarial chemotherapy
Antimalarial treatment with appropriate antimalarial drugs should be
started immediately, usually following national guidelines (Box 2.7). Choose
parenteral therapy in severely ill patients or those unable to tolerate oral
medication.

Many patients will need analgesics

If fever causes distress, an analgesic/antipyretic should be given orally or
by suppository. Paracetamol has been shown to prolong parasite clearance,
although the clinical significance of this is unclear. Several studies demon-
strated a greater antipyretic effect with ibuprofen, which should be con-
sidered if there are no contraindications. Avoid aspirin in children because
of Reye’s syndrome, because platelets may be low, and because aspirin can
t acidosis.

Management

® Assess the airway, breathing, and circulation: intervene where necessary.

Record vital signs: temperature, pulse, BP, respiratory rate and capillary

refill time.

Obtain reliable venous access: take blood for investigations incl. blood

film, Hb or haematocrit, blood glucose, blood group, and crossmatch.

If available, do blood culture, biochemistry (electrolytes, renal and liver

function), arterial blood gases (ABG) analysis (if any signs of severe

disease), and coagulation studies.

Treat hypoglycaemia (blood glucose <2.2mmol/L) if present: give 20%

glucose 50mL, retest and repeat if necessary. 50% solutions have

been used, but these should be given very carefully if there is a risk

of extravasation. In children, give 10% glucose at 5mL/kg by slow IV

bolus. Follow bolus treatment with 10% glucose infusion (0.1mL/kg/

h). Monitor blood glucose levels frequently, especially following quinine

infusion.

o Weigh patient and initiate antimalarial therapy: see © Antimalarial
chemotherapy, p. 58.
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Box 2.6 WHO Guidelines for the Treatment of Malaria, 3rd
edn, 2015

The WHO guidelines encompass all the recent important developments

in the treatment of malaria, both uncomplicated and severe. The guide-

lines are evidence based, a valuable resource on all aspects of treatment,

and discuss in detail two major points:

® The wide acceptance and recommendation of artemisinin-based
combination therapy (ACT) as treatment of choice for uncomplicated
falciparum malaria. The main clinical advantages of ACTs are a rapid
therapeutic response and rapid initial + in parasite numbers; in
addition, they ¥ the chance of drug resistance emerging and spreading
and may, through their gametocytocidal effect, + transmission.

® The recommendation that artesunate, the most rapidly acting
parenteral antimalarial, is the drug of choice for patients with severe
malaria—including infants, pregnant women in all trimesters and
lactating women.

Complete guidelines from WHO R: http://www.who.int/malaria/pub-
- lications/atoz/9789241549127/en/.

Consider empirical broad-spectrum antibiotic therapy: e.g. IV ceftriaxone if
hypotensive or suspicion of bacterial infection (in Kenya, bacteraemia
occurs in ~10% of children with severe malaria).

Lumbar puncture (LP): patients with ¥ levels of consciousness should
have a LP to exclude bacterial meningitis. In CM (Box 2.8) the CSF is
normal. If there is concern about t ICP, if the patient is too unwell for
the procedure, or if platelets count too low, LP can be delayed, but
antibiotic cover should be given.

Assess hydration: consider urinary catheterization. Rehydration may be
required, particularly if diarrhoea and vomiting are present. Adults with
severe falciparum malaria usually require 1-3L of isotonic saline over
the first 24h. However, avoid overhydration. In children, rapid fluid
resuscitation may be -1 mortality, see notes of use of fluids in the sick
child, © Treatment of shock, p. 6.

Monitor renal output and BP hourly: aim to keep central venous pressure
(if available) in the low—normal range.

Blood transfusion with pathogen-free, compatible fresh blood or packed
cells should be considered in patients with a haematocrit level <15%
or Hb <5g/dL. Transfusion should be given urgently in children with
Hb <4g/dL or Hb <5g/dL with respiratory distress or acidosis or
parasitaemia >10%; in such cases, give blood 10mL/kg over 30min, then
a further 10mL/kg over 2-3h without diuretics. In DIC, fresh blood,
clotting factors (fresh frozen plasma (FFP)), and/or platelets should be
given as required.

Exchange transfusion: has not been subject to a RCT. It has been rarely
carried out since the use of artesunate, with its rapid and reliable action,
became established.

Dialysis if patient develops renal failure: haemofiltration or haemodialysis
may be indicated. Peritoneal dialysis should be used if these are
unavailable but is less effective.
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e Oxygen and mechanical ventilation: may be required for patients with
respiratory distress or significantly t ICP. If distress is due to pulmonary
oedema, the patient should be nursed at 45° and IV diuretics given.
Haemofiltration may be used if available.

e [notropes: e.g. dopamine may be given, preferably through a central
line, if hypotension does not respond to volume expansion. Adrenaline
should be avoided as it can * acidosis.

Box 2.7 Cerebral malaria

Treat as in © General management, p. 55, with the following additional

specific measures:

® Nurse the patient on their side to avoid aspiration of vomit. Turn
every 2h.

® The patient should be catheterized and have temperature, heart rate,
RR, BP, and fluid balance measured regularly.

e Consciousness must be assessed regularly with the GCS or BCS
(® p. Boxes 9.2 and 9.3, p. 387).

® Hypoglycaemia must be treated promptly, but is very difficult to
detect in an unconscious patient. Blood sugar should be actively
monitored at least 4—6hrly and whenever there is any deterioration in
the patient’s clinical condition.

® [f convulsions arise: be alert, since they may be subtle. Treat with
diazepam (10mg in adults) by slow IV, repeat once if necessary. An
alternative is diazepam 10-20mg rectally, repeated after 10—15min if
required.

e Corticosteroids, mannitol, or other ancillary agents for cerebral
oedema are of no proven benefit.
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Antimalarial chemotherapy

ACTs are now established as the standard for treatment of uncomplicated
falciparum malaria (Box 2.9) and parenteral artesunate is the drug of choice
for severe malaria. Resistance to many antimalarial drugs is an t problem
worldwide and it is important to have up-to-date information on local re-
sistance patterns. Chloroquine, for example, can no longer be used to treat
falciparum malaria in most parts of the world. Resistance to the artemisinin
derivatives has been described in Southeast Asia and, resistance to partner
drugs in the ACT combinations is significant in many areas.

Artemisinin-based combination therapies

ACT uses two or more drugs with independent modes of action. The aim
of combinations is to ¥ the spread of resistance, with the two compo-
nents protecting each other. This principle has been widely applied in the
treatment of HIV and TB. In ACTs, one of these agents is an artemisinin
derivative, the most rapidly acting class of antimalarial. This ensures rapid
{ parasitaemia, which ¥ risk of developing resistance. Artemisinin deriva-

- tives are also gametocytocidal and thus may ¢ malaria transmission. Partial

courses of ACTs should not be given (even in patients who are considered
to be semi-immune or the diagnosis is uncertain) as this may — develop-
ment of resistance. For non-artemisinin-based treatment, see comments
in® Box 2.9, p. 61.

Treatment of uncomplicated P. falciparum malaria

® The aimis to ¥ parasitaemia as quickly as possible and to prevent
recrudescence of the infection. Antimalarial drugs are given orally if
tolerated. If the species is unknown or there is mixed infection, treat as
falciparum malaria.

ACTs are the recommended treatment of choice for uncomplicated
falciparum malaria worldwide. Monotherapy is specifically discouraged.
Be aware of local patterns of resistance, particularly to the artemisinin
derivative partner drug. These will influence the first-line ACT for

the area.

Treatment failures within 14d of receiving an ACT should be treated
with a second-line antimalarial (® Currently recommended ACTs,

p. 61) (Box 2.10).

Treatment failures (recurrent parasitaemia) after 14d can be retreated
with the original first-line ACT. However, retreatment with mefloquine
within 28d is associated with an 1 risk of neuropsychiatric disorder,

so if the first-line ACT was artesunate + mefloquine, a second-line
antimalarial should be given.

Currently recommended ACTs

Artemether + lumefantrine

Fixed-dose combination (artemether 20mg/lumefantrine 120mg in each
tablet). Six doses over 3d. Should be taken with milk or fat-containing
food. For older children and adults, tablets containing 40mg artemether
and 240mg lumefantrine are also available; if using these halve the number
of tablets listed here:
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Box 2.8 Treatment of the ‘benign’ malarias

® The standard treatment is chloroquine 25mg base/kg divided over 3d
(e.g. 10mg base/kg followed by 5Smg base/kg at 6h, 24h, and 48h).
ACTs can be used.

® P. malariae does not produce hypnozoite forms, so chloroquine is
curative.

® Hypnozoite stages of P. ovale and P. vivax are not affected by blood
schizonticides, such as chloroquine, so to prevent relapses and effect
a ‘radical cure’, primaquine (a liver schizonticide) must be given as well
(0.25mg base/kg daily for 14d (0.375-0.5mg base/kg daily in Southeast
Asia and Oceania, where relatively primaquine-resistant strains occur)).
Primaquine can - Gl symptoms; it should be given with food.

® Primaquine is an oxidant - haemolysis in G6PD-deficient individuals.
Screening is generally unavailable, but in areas where mild to
moderate G6PD deficiency is the common variant, primaquine
in weekly doses of 0.75mg base/kg for 8wks is better tolerated.
Primaquine should not be given in severe G6PD deficiency. It should
also not be given to pregnant women.

e Chloroquine-resistant P. vivax is increasingly a problem (particularly
in Oceania, Indonesia, and Peru), and can be treated with an ACT
combined with primaquine.

® The benign malarias are susceptible to all ACTs (the exception being P.
vivax and artesunate + sulfadoxine—pyrimethamine (SP), since P. vivax
responds poorly to SP in many areas). Primaquine is still required for
radical cure.

Adult dose Weight >35kg: four tablets at 0, 8, 24, 36, 48, and 60h.

Paediatric dose

Weight 25-34kg: three tablets/dose; 15-24kg: two per dose; 5-14kg: one
per dose. This is the equivalent of 1.7/12mg/kg body weight of artemether
and lumefantrine, respectively, per dose, given bd for 3d, with a therapeutic
dose range of 1.4-4mg/kg of artemether and 10-16mg/kg of lumefantrine.

Artesunate + mefloquine

Suitable for use in areas of multidrug resistance (Southeast Asia); effective
elsewhere, but expensive. Available as a fixed-dose formulation of paedi-
atric tablets containing 25mg artesunate and 55mg mefloquine hydro-
chloride (equivalent to 50mg mefloquine base) and adult tablets containing
100mg artesunate and 220mg mefloquine hydrochloride (equivalent to
200mg mefloquine base).

Dose

5 to <9kg: 25mg artesunate + 55mg mefloquine; 9 to <18kg: 50mg
artesunate + 110mg mefloquine; 18 to <30kg: 100mg artesunate + 220mg
mefloquine; 230kg 200mg artesunate + 440mg mefloquine. Target doses
(ranges) of 4 (2-10) mg/kg body weight/d artesunate and 8.3 (5-11) mg/kg
body weight/d mefloquine, given once a day for 3d.
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Artesunate + sulfadoxine—pyrimethamine

Currently available as separate scored artesunate (50mg) and SP (500/
25mg) tablets. Only suitable for areas where SP monotherapy 28d cure
rates >80%. Useful in some parts of Africa, but these are diminishing rapidly.
Dose

A target of 4mg/kg/d artesunate given od for 3d and a single administra-
tion of 25/1.25mg/kg SP on day 1, with a therapeutic dose range between
2-10mg/kg/d artesunate and 25-70/1.25-3.5mg/kg SP.

Artesunate + amodiaquine

Now available as a fixed-dose combination (three tablet sizes containing
artesunate/amodiaquine 100/270, 50/135, and 25/67.5mg). Only suitable
for areas where amodiaquine monotherapy 28d cure rates exceed 80%
(mainly West Africa).

Dose

A target of 4mg/kg/d artesunate and 10mg/kg/d amodiaquine od for 3d,
with a therapeutic dose range between 2-10mg/kg/d artesunate and 7.5—

- 15mg/kg/dose amodiaquine.

Dihydroartemisinin + piperaquine

Currently available as a fixed-dose combination in tablets containing 40mg
dihydroartemisinin (DHA) and 320mg piperaquine (P) and paediatric tab-
lets contain 20mg DHA and 160mg P.

Dose

Administered once a day for 3d, dose varying with body weight; 5 to
<8kg: 20mg DHA + 160mg P; 8 to <11kg: 30mg DHA + 240mg P; 11 to
<17kg: 40mg DHA + 320mg P; 17 to <25kg: 60mg DHA + 480mg Pl 25
to <36kg: 80mg DHA + 620mg P; 36 to <60kg: 120mg DHA +960mg P;
60 <80kg: 160mg DHA + 1280mg Pl >80kg: 200mg DHA + 1600mg P.

Artesunate + tetracycline or doxycycline or clindamycin

There are no blister co-packaged forms of any of these combination op-
tions. They are reserved for rare treatment failures to recommended ACTs
and some special groups, e.g. artesunate/clindamycin in pregnant women
failing ACT treatment (Box 2.12). Should only be used in a hospital setting.
Dose

Artesunate (2mg/kg od) plus tetracycline (4mg/kg qds) or doxycycline

(3.5mg/kg od) or clindamycin (10mg/kg bd). These combinations should
be given for 7d.

Reducing the transmissibility of treated
P. falciparum infections

In low-transmission areas WHO recommends a single dose of 0.25mg/kg
body weight primaquine with ACT to patients with P. falciparum malaria
(except pregnant women, infants aged <émths and women breastfeeding
infants aged <émths) to ¥ transmission. Testing for G6PD deficiency is not
required.
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Box 2.9 Non-artemisinin-based combination therapies
SP + chloroquine is not recommended, as resistance to both components
is already widespread and no synergy has been demonstrated.

SP + amodiaquine in areas of parasite sensitivity may be more effective
than either drug alone but less rapidly acting than ACTs. Only recom-
mended when ACTs are unavailable.

Atovaquone + proguanil has been used to treat uncomplicated malaria
in areas of artemisinin-resistant malaria, but this use is controversial be-
cause of the high risk of the development of resistance.

Box 2.10 Second-line antimalarials for falciparum malaria

Used in cases of treatment failure <14d after receiving an ACT.
In order of preference they are:

e An alternative ACT known to be effective in the region (generally a
3d course).

o Artesunate (2mg/kg od) plus either tetracycline (4mg/kg qds) or
doxycycline (3.5mg/kg od) or clindamycin (10mg/kg bd).

® Quinine (10mg salt/kg tds) plus either tetracycline (4mg/kg qds) or
doxycycline (3.5mg/kg od) or clindamycin (10mg/kg bd).

Regimens 2 and 3 should be given for 7d. The quinine regimens are poorly

tolerated and adherence is often poor. Doxycycline and tetracycline

should not be used in pregnancy or in children <8yrs.

Box 2.11 Pregnant and lactating women

® st trimester: quinine and clindamycin (see doses in © Currently
recommended ACTs, p. 58) given for 7d. If clindamycin is unavailable,
give quinine monotherapy. Treatment failures should be treated with
7d of artesunate + clindamycin (® Currently recommended ACTs,
p. 58). Use an ACT as first-line treatment if it is the only effective
treatment available.

® 2nd and 3rd trimesters: an ACT that is known to be effective
in the region, or artesunate + clindamycin (7d) or quinine +
clindamycin (7d).

® |actation: lactating women should in general be given standard
antimalarial treatment, including ACTs, but should not receive
dapsone, primaquine, or doxycycline/tetracycline.
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Treatment of severe malaria

General management of the severely ill patient and of complications are
covered in © General management, p. 55. Severe malaria is a medical emer-
gency. Full doses of parenteral antimalarial therapy should be started imme-
diately and continued until the patient is well enough to take oral follow-on
treatment.

Drugs currently in use
Artesunate
2.4mg/kg IV or IM at 0, 12, and 24h, then od. Artesunate is recommended
for the treatment of severe malaria in all settings in patients above 20kg,
incl. pregnant and lactating women.

Children weighing <20kg should receive a higher dose of artesunate
(3mg/kg body weight per dose) to ensure equivalent exposure to the drug.

Artemether

IMinjection into the anterior thigh, 3.2mg/kg then 1.6mg/kg/d. Artemether
absorption from IM injection is erratic, especially in very ill patients. It is a

- recommended therapy if artesunate is unavailable.

Quinine

This is no longer recommended by WHO as first-line treatment for severe
malaria, unless artesunate and artemether are unavailable. A loading dose
of 20mg quinine salt/kg should be given on admission, then 10mg quinine
salt/kg tds thereafter, each dose given by rate-controlled IV infusion over 4h
or by divided IM injection (rate should not exceed 5mg/kg/h).

e For IV infusion, quinine must be diluted in 5-10mL/kg body weight

of glucose or saline solution. For IM use, quinine should be diluted in
normal saline to 60mg/mL and half the dose given in each anterior
thigh. IM injection can cause abscess formation.

Quinine can cause severe hyperinsulinaemic hypoglycaemia, particularly
in pregnant women.

In AKI or hepatic dysfunction, the dose should be reduced by one-

third after 48h to prevent accumulation and resulting toxicity. Dose
adjustment in renal failure is unnecessary if the patient is receiving
haemofiltration or haemodialysis.

The first dose can be reduced to 10mg salt/kg if there is certainty that
the patient has received adequate pre-treatment with quinine before
presentation. If in doubt, give the loading dose.

Quinidine

If the other, recommended, parenteral antimalarials are unavailable (e.g.
in the USA), the antiarrhythmic drug quinidine (an enantiomer of quinine)
may be used. Give 15mg base/kg infused IV over 4h, followed by 7.5mg
base/kg over 4h every 8h. Cardiac monitoring is required. Dose adjust-
ments are necessary in renal failure and hepatic impairment as for quinine.
Convert to oral therapy as soon as possible.

Follow-on treatment

Following initial parenteral therapy, when the patient is well enough to take
oral medication, a full course of an ACT known to be effective in the region
should be given.
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Box 2.12 Pre-referral treatment
Rectal artesunate is well absorbed and is an option to start treatment and
prevent progression of severe disease while referral to a healthcare fa-
cility capable of giving parenteral treatment is made. Quinine can also be
given intrarectally in such circumstances.

Box 2.13 Artemisinin resistance

Resistance to the artemisinin drugs has been described in Southeast Asia.
This was seen initially in Western Cambodia, but is now also a problem
on the Thailand—Myanmar border. Artemisinin resistance is characterized
by prolonged parasite clearance and an t in treatment failures. It is re-
garded as the single biggest global threat to malaria control and elimin-
ation programmes. See R http://www.wwarn.org/resistance/malaria
and http://www.who.int/malaria/areas/drug_resistance/updates/en/
index.html for the latest information.
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Prevention

Prevention against malaria includes both chemoprophylaxis and meas-
ures taken to ¥ the number of mosquito bites. Insect repellents containing
diethyltoluamide (DEET) (10-50%) or picaridin (7%) should be used, and
insecticide-treated bed nets in areas where anopheline mosquitoes bite in-
doors at night. Individuals should be aware of malarial symptoms, which
may be non-specific, and report early for a blood film or RDT if malaria is
suspected. Malaria vaccines are currently undergoing large-scale pilot im-
plementation in Ghana, Malawi, and Kenya and may offer protection in the
future (® Box 2.14, p. 67).

Travellers to malarial areas

Travellers should preferably begin prophylaxis 1wk (2-3wks in case of mef-

loquine) before arrival, and must continue for 4wks after departure, except

in cases of atovaquone—proguanil and primaquine, where prophylaxis may

be commenced 1d before entry into malarial area and end 7d after return.
Any febrile illness occurring <1yr of travel could be malaria. For long-

- term, non-immune residents, there is a balance between the risks of in-

fection and side effects of chemoprophylaxis. It may be possible to target
prophylaxis during the transmission season alone.

Malaria endemic areas

Antimalarial prophylaxis is not logistically or financially feasible for the en-
tire population. It has been used in those at highest risk—young children
and pregnant women—in endemic areas. Intermittent preventive treatment
which may work at least partly through its prophylactic effects is recom-
mended by the WHO for pregnant women living in Africa. Recently, sea-
sonal malaria chemoprevention (SMC), given over a few months to children
up to 5yrs, has been shown to markedly reduce childhood mortality in areas
of the Sahel where malaria transmission occurs over a very restricted time
period.

Drugs used in prophylaxis

Atovaquone—proguanil, mefloquine, doxycycline, and primaquine can all
be used as prophylaxis throughout the malaria endemic world, whereas
the usefulness of chloroquine and proguanil has been severely restricted
by resistance.

Atovaquone—proguanil

Well-tolerated, once-daily, fixed-dose combination effective against all
types of malaria, including multidrug-resistant falciparum malaria. Should be
taken with food and a milky drink to improve absorption. There is insuffi-
cient data to recommend its use in pregnancy, and it is very expensive. Dose
in children best adjusted to weight.

Dose Adult daily dose atovaquone 250mg/proguanil 100mg.
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Mefloquine

Nausea, dizziness, and vivid dreams are common side effects, and approxi-
mately 1 in 10,000 recipients develops an acute reversible neuropsychiatric
reaction. Mefloquine is not recommended in neonates, but has been used
for prophylaxis in pregnancy.

Dose

250mg oral weekly in adults and children >45kg (62.5mg weekly in children
6-16kg; 125mg for 16-25kg; 187.5mg for 25-45kg).

Doxycycline

Useful as an alternate to mefloquine. Side effects include Gl (nausea, diar-
rhoea) and photosensitivity.

Dose

Adults and children >12yrs: 100mg od oral; children >8yrs: 1.5mg/kg oral
od, to a max 100mg. Do not use in children <8yrs and in pregnant and
lactating women.

Primaquine

Has proven in adults to be effective and safe against drug-resistant P. fal-
ciparum and P. vivax. Should be taken with food to reduce Gl side effects.
Should not be given to G6PD-deficient individuals or pregnant women.

Dose
0.5 base mg/kg daily for children; 30mg od as daily adult dose.

Proguanil

Used for prophylaxis in pregnant women and non-immune people in areas
of low risk only. It is more commonly used in combination with chloro-
quine (see ‘Chloroquine’ later in this section). Of limited use now due to
resistance.

Dose
200mg oral od in adults, including pregnant women. Children
<12wks: 25mg/d; 12wks—1yr: 50mg/d; 1-4yrs: 75mg/d; 4-8yrs: 100mg/
d; and 8-13yrs: 150mg/d.

A folic acid supplement should be taken during pregnancy.

Chloroquine

Used in combination with proguanil in low-risk areas, in pregnant women,
and in individuals who cannot tolerate other antimalarials. Not effective
against most P. falciparum strains worldwide; resistance in P. vivax is 1.

Dose

300mg (base) oral weekly in adults, including pregnant women. Child dose
chloroquine base: <12wks, 37.5mg once weekly; 12wks—1yr, 75mg weekly;
1-4yrs, 112.5mg weekly; 4-8yrs, 150mg weekly; and 8-13yrs, 225mg
weekly.
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Monitoring antimalarial drug resistance

With the rapid recent spread of drug resistance, there is an * need to
monitor the current levels of resistance to provide evidence to inform the
choice of antimalarial drug therapy and ensure proper management of clin-
ical cases. A number of monitoring systems are available.

Therapeutic efficacy testing

The WHO has developed a protocol for in vivo testing of the efficacy of
antimalarial drugs against P. falciparum in the field (R http://whqlibdoc.
who.int/publications/2009/9789241597531_eng.pdf).

In vitro resistance tests

Technologically demanding and limited by exclusion of host factors and
parasite factors unrelated to resistance. These tests are useful for providing
additional information to support clinical efficacy data.

Molecular markers

If the molecular basis for resistance is known, these techniques can provide

- early warning of the presence of resistance to a range of antimalarial tests

in a parasite population and guide therapeutic choices in epidemic situations
(WorldWide Antimalarial Resistance Network: R http://www.wwarn.
org/).



MONITORING ANTIMALARIAL DRUG RESISTANCE

Box 2.14 Public health note: malaria control

In the late 1990s, the global malaria situation was dire—there was wide-
spread resistance to the majority of antimalarial drugs and vector con-
trol activities were patchy and uncoordinated. From 2000 to 2015, the
world saw t1 antimalaria control activities including the supply and use
of effective antimalarial drugs (ACTs) and of vector control (insecticide-
impregnated bed nets and indoor residual spraying). This was accom-
panied by a ¥ in numbers of cases, with global death rates due to malaria
4 by ~60%.

In 2015, the World Health Assembly adopted a Global Technical
Strategy for malaria to provide comprehensive technical guidance to
countries and development partners in achieving the goal of a world free
from malaria.

The strategy is based on three pillars:

e Pillar 1. Ensure universal access to malaria prevention, diagnosis, and
treatment.

e Pillar 2. Accelerate efforts towards elimination and attainment of
malaria-free status.

e Pillar 3. Transform malaria surveillance into a core intervention.

Progress towards the strategies goals is tracked annually in the WHO
World Malaria Report.

Potential new tools under development which could make a marked
change to the global malaria situation include malaria vaccines—RTSS,
the first malaria vaccine approved for use had modest efficacy in phase 3
trials and is currently undergoing large-scale pilot implementation in three
countries in Africa. Other potential new tools of interest include the de-
velopment of long-acting, single-dose antimalarials and the use of genet-
ically modified mosquitos. While these approaches are exciting they are
not close to application.

Full Global Technical Strategy: & http://www.who.int/malaria/areas/
global_technical_strategy/en/

The World Malaria Report: R http://www.who.int/malaria/publica-
tions/world_malaria_report/en/
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Epidemiology of HIV

® The human immunodeficiency virus (HIV) is the cause of the AIDS
global pandemic. AIDS was first recognized in the USA in 1981 and
global mortality from HIV infection to date is >35 million.

In 2019, 38 million people were living with HIV worldwide, including
1.8 million children. There were 1.7 million new infections, and
~0.7 million deaths. Overall, 81% of people living with HIV (PLHIV)
knew their status, 67% of these were receiving antiretroviral
therapy (ART), and 59% of those on ART were virologically
suppressed.

The highest HIV prevalence is in southern Africa, with rapidly increasing
epidemics in Eastern Europe and in Central and East Asia.

Transmission

Potentially infectious body fluids are blood, semen, vaginal secretions,
pleural and pericardial effusions, CSF, amniotic fluid, and breast milk.
Non-infectious body fluids (unless contaminated with blood) are saliva,
sweat, tears, urine, vomit, and faeces.
The main routes of HIV transmission are:
e Unprotected sexual intercourse (both heterosexual and
homosexual): transmission risk * in the presence of sexually transmitted
infections (STls), particularly those causing genital ulceration.
Mother-to-child transmission: the highest risk is during delivery;
transmission also occurs during pregnancy and breastfeeding. In the
absence of preventative treatment, the overall risk of transmission is
20-45% in breastfeeding populations.
Infected blood products: screening of all blood products is essential.
Sharing of needles or equipment during injecting drug use.
Needlestick injury and other occupational exposures.

UNAIDS Global AIDS Targets

UNAIDS has developed a set of interim targets for 2025 that will enable
the 2030 HIV targets within the Sustainable Development Goals to be
achieved. The goals are:

e 95% of people at risk of HIV infection use appropriate person-centred,
prioritised, effective combination preventative therapy by 2025

95% of women access sexual and reproductive health services
which also ensure that pregnant and breastfeeding women have
suppressed viral loads; and that 95% of HIV exposed children are
tested by 2025

95% of people living with HIV know their status by 2025 — including all
subpopulations

® 95% of people living with HIV have initiated ART

® 95% of people on ART have a suppressed viral load
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In order to achieve these goals, 90% of at risk people and PLHIV need to
be linked to people-centred and context-specific, integrated services; <10%
of countries should have punitive legal systems that deny access to justice;
<10% of PLHIV and key populations should be experiencing stigma and
discrimination; and <10% of women should report inequality or violence
based on their gender.

Expanding HIV testing, improving lifelong ART coverage, and affordable,
accessible viral load (VL) testing with rapid regimen switch are essential to
control the HIV epidemic. These can only be achieved within a wider public
health response that addresses holistic healthcare needs.
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Virology and immunology

HIV virology

e Enveloped RNA virus, family Retroviridae, genus Lentivirus.
e Spherical virions, 80-100nm in diameter, contain two identical RNA
copies of genome plus three enzymes: reverse transcriptase, integrase,
and protease (Fig 3.1). Two types are recognized: HIV-1 and HIV-2.
HIV-1 accounts for >99% of cases in the global pandemic and is divided
into four groups: M, N, O, and P. Group M accounts for the majority
of infections worldwide, and is itself divided into clades (e.g. clade C,
predominant in southern Africa).
e HIV-2 is a zoonotic virus of primates. It affects <0.5 million people,
mainly in West Africa. HIV-2 has 40-60% genetic homology with HIV-1,
is less transmissible, and causes slower CD4 and clinical decline. HIV-2
is intrinsically resistant to non-nucleoside reverse transcriptase inhibitors
(NNRTIs). Nucleoside/nucleotide reverse transcriptase inhibitors
(NRTIs), protease inhibitors (Pls), and integrase inhibitors all suppress
replication, though some strains carry pre-existing Pl mutations.
Many patients with HIV-2 are co-infected with HIV-1.
Following infection, HIV attaches to and enters immune cells that
have the CD4 protein on their surface—mainly CD4 T lymphocytes
and macrophages. Within these cells, the virus replicates using viral
enzymes, such as reverse transcriptase and protease, as well as hijacking
human cellular mechanisms for RNA and protein production. During
this process, copies of viral DNA are inserted into the chromosomal
DNA of the host cell. Billions of new HIV particles are formed daily in
an infected person.
® The immune system responds by destroying the formed viruses, keeping
circulating virus at a constant or ‘setpoint’. This — a state of immune
activation that persists for many years, during which the CD4 count
{ from the normal count of 500-1400 cells/mm? at a rate that varies
widely between individuals.
CD4 T lymphocytes coordinate the immune response. When CD4
cell numbers are greatly depleted in the late stages of HIV infection,
profound immunosuppression (AIDS) results. This - a variety of
infections that would not normally cause disease in immunocompetent
people—so-called opportunistic infections (Ols).
The specific Ols that occur depend on both the geographical area and
the degree of immunosuppression.
e Certain virus-associated tumours are more common in

PLHIV: lymphomas (mainly due to EBV) and Kaposi sarcoma-associated

herpes virus (KSHV; or human herpesvirus-8 (HHV-8)).

e AIDS-related conditions usually occur once the CD4 count is <200
cells/mm?.
e The risk of certain infections, such as invasive pneumococcal disease

and TB, are dramatically t in the presence of immunosuppression due
to HIV.
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Fig. 3.1 HIV-1 virus structure. Reproduced with permission from Térék, M. Estée, Cooke,
Fiona J., and Moran, Ed, ‘Viruses’, in M. Estee Torok, Ed Moran, and Fiona Cooke, Oxford
Handbook of Infectious Diseases and Microbiology (2nd edn, Oxford, 2016), Figure 8.2, © 2016,
Oxford University Press.
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Natural history of HIV infection

HIV infection progresses from a seroconversion illness soon after infection
- along asymptomatic period - symptomatic disease - AlIDS(see Fig. 3.2).
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Fig. 3.2 Schematic representation of progression of HIV infection with
time. Reproduced with permission from Professor Giuseppe Pantaleo, Centre Hospitalier
Universitaire Vaudois.

Acute retroviral illness

Acute retroviral iliness (seroconversion illness) occurs in ~50% of
patients 2—-5wks after infection, and lasts 3-21d. The presentation is
non-specific, and often similar to infectious mononucleosis (® Infectious
mononucleosis, p. 737).

Clinical features include malaise, fever, sore throat, myalgia, anorexia,
arthralgia, headache, diarrhoea, nausea, lymphadenopathy, and
maculopapular rash involving the trunk and arms. Atypical lymphocytes
may be seen in the blood film. Rare complications include aseptic
meningoencephalitis and mono/polyneuritis. HIV infection is usually
not recognized at this time, and it is often misdiagnosed as another
intercurrent iliness (e.g. influenza).

There may be significant temporary immunosuppression during acute
infection - presentation with Ols. Serological tests for HIV are negative
or indeterminate.

There appears to be some correlation between severity of
seroconversion illness and speed of HIV disease progression.

Asymptomatic HIV infection

Seroconversion is followed by an asymptomatic stage, during which the
body’s immune system attempts to control the virus. HIV is not latent
at this stage, but is in balance with the immune system. Billions of HIV
virions are produced and destroyed each day.



NATURAL HISTORY OF HIV INFECTION 75

Table 3.1 CD4 count and HIV complications

CD4 count  Complications

>500/ Acute retroviral syndrome, Candida vaginitis, persistent

mm? generalized lymphadenopathy, GBS, myopathy, aseptic
meningitis, TB

200-500/ Pneumococcal and other bacterial pneumonia, pulmonary TB,

mm? herpes zoster, oropharyngeal candidiasis, cryptosporidiosis,

Kaposi's sarcoma, oral hairy leukoplakia, cervical intraepithelial
neoplasia, cervical cancer, B-cell lymphoma, anaemia,
mononeuritis multiplex, idiopathic thrombocytopenic purpura,
Hodgkin’s lymphoma, lymphocytic interstitial pneumonitis

<200/mm?  Pneumocystis pneumonia (PCP), disseminated histoplasmosis
or coccidioidomycosis, miliary/extrapulmonary TB,
progressive multifocal leukoencephalopathy (PML), wasting
syndrome, peripheral neuropathy, HIV-associated dementia,
cardiomyopathy, vacuolar myopathy, progressive radiculopathy,
non-Hodgkin’s lymphoma (NHL)

<100/mm?*  Disseminated herpes simplex, toxoplasmosis, cryptococcosis,
chronic cryptosporidiosis, microsporidiosis, oesophageal

candidiasis
<50/ Disseminated CMV, disseminated Mycobacterium avium
mm? complex (MAC), primary central nervous system lymphoma
(PCNSL)

® The only sign of infection during this period may be persistent
generalized lymphadenopathy, but a high proportion of patients have
no abnormalities on physical examination.

e The asymptomatic period varies in length, but ends when immune
system dysfunction produces symptoms.

Symptomatic HIV infection

e Symptoms are often absent or non-specific until immune function
becomes significantly compromised. Initial symptoms may be mild, such
as skin rashes (esp. seborrhoeic dermatitis, papular pruritic eruption,
or shingles) or oral candidiasis, but later the patient suffers from Ols, as
well as the direct effects of HIV.

e Common symptoms include weight loss, weakness, ¥ functional capacity,
diarrhoea, and peripheral neuropathy. Ols attack multiple systems. Some
Ols become more common as the CD4 count falls (Table 3.1). This is
reflected in the WHO staging system (Box 3.1). TB is a very common
presenting illness irrespective of CD4 count; but is more severe, more
likely to be disseminated, and progresses faster as CD4 count falls.

e |n the absence of ART, the average time from infection to AIDS is 9yrs.
Some patients are rapid progressors and may develop AIDS just a few
years after infection. Typically, these patients have * VL setpoints with
rapid CD4 decline. Other patients may be slow progressors with slow
CD4 and clinical decline.

e There is no vaccine and no cure for HIV infection. Combination ART
can control viral replication, and allow a considerable and durable
restoration of immune function.
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WHO clinical staging of HIV disease

e This was developed for epidemiological purposes (Box 3.1). It is useful
for estimating progression of HIV-related immunosuppression. Clinical
stage is no longer a determinant of eligibility for ART: all PLHIV are now
eligible for ART at diagnosis.

WHO defines adults with ‘advanced HIV "as PLHIV with CD4 <200 cells/
mm? or WHO stage 3 or 4. These patients are at * risk of morbidity and
mortality. This can be prevented by rapid investigation, treatment, and
prophylaxis of Ols and initiating ART and managing ART failure.

Box 3.1 WHO clinical staging system (2007)

Clinical stage |

® Asymptomatic.

® Persistent generalized lymphadenopathy.
Clinical stage 2

e Weight loss <10% of body weight.

® Minor mucocutaneous lesions (seborrhoeic dermatitis, papular
pruritic eruptions, fungal nail infection, recurrent oral ulceration,

- angular cheilitis).

® Herpes zoster.
e Recurrent URTI.

Clinical stage 3

Weight loss >10% of body weight.

Unexplained chronic diarrhoea for >1mth.

Unexplained prolonged fever for >1mth.

Oral candidiasis, chronic vaginal candida.

Oral hairy leukoplakia.

Pulmonary TB.

Severe bacterial infections (pneumonia, pyomyositis, empyema).
Acute necrotizing ulcerative oral disease.

Unexplained anaemia (<8g/dL), neutropenia (<0.5 x 10°/L), and/or
chronic thrombocytopenia (<50 X 10°/L).

Clinical stage 4

HIV wasting syndrome*.

PCP.

Central nervous system (CNS) toxoplasmosis.

Chronic cryptosporidiosis.

Chronic isosporiasis.

Cryptococcosis (extrapulmonary).

CMV infection (retinitis or other organs).

Chronic (>1 mth) or visceral herpes simplex virus (HSV) infection.
PML.

Candidiasis of the oesophagus, trachea, bronchi, or lungs.
Disseminated non-tuberculous mycobacterial infection.
Recurrent septicaemia including non-typhoid Salmonella.
Extrapulmonary TB.

Lymphoma (cerebral or B-cell NHL).
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e Kaposi sarcoma (KS).

® HIV encephalopathy.

® |nvasive cervical cancer.

e Recurrent severe bacterial pneumonia.

® Disseminated mycosis (histoplasmosis or coccidioidomycosis).

o Atypical disseminated leishmaniasis.

e Symptomatic HIV nephropathy or cardiomyopathy.

*HIV wasting syndrome: weight loss of >10%, plus either unexplained diarrhoea (lasting >1mth)
or chronic weakness and unexplained fever for >1mth. Note: this is a diagnosis of exclusion: Ols
must be excluded, and in patients with advanced HIV and in high-prevalence TB settings, dissem-
inated TB is the most common cause of wasting.
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HIV diagnosis

UNAIDS target is for 95% of PLHIV to know their status. Currently ~20%
HIV+ve people globally remain undiagnosed so expanding testing is essen-
tial. Strategies include healthcare-based testing (in-patient settings, maternal
and child health services, TB clinics, STI clinics), community-based testing
(mobile and fixed site testing), and t availability of self-testing with easily
accessible linkage to care.

Counselling is central to HIV testing services, and must always be based

on the WHO ‘Five Cs”:

Consent: informed consent is essential—verbal consent is sufficient,
written consent is not necessary. In patients unable to give consent
due to physical or mental incapacity, many health systems allow testing
without consent.

Confidentiality.

Counselling: pre-test group counselling can be performed, with the
opportunity for further counselling in a private setting; post-test
counselling must be on an individual basis.

Correct test results: use approved algorithms for HIV testing and quality
assurance.

Connection to care: prevention, treatment, and support.

Diagnostic tests
Detection of HIV itself, or the detection of antibodies to HIV.

Direct detection of virus—nucleic acid tests (NAT; costs limit use in low- and
middle-income countries)

HIV viral DNA PCR: major use is early infant diagnosis, using dried
blood spots in resource-limited settings.
HIV viral RNA PCR.

Detection of HIV antibodies (serological tests)

Laboratory enzyme-linked immunosorbent assay (ELISA): fourth-
generation ELISA detects antibodies and p24 antigen.

Rapid diagnostic tests: point-of-care tests, sensitivity and specificity
similar to ELISA. Result available in 15-20mins. Allows same-day start
of ART or linkage to care. In many settings performed by trained lay
counsellors or community workers. Fourth-generation rapid tests are
also available (antibodies plus p24).

Window period

Interval between HIV infection and the test first becoming positive; this
varies depending on type of test.

Important average window periods are: HIV RNA PCR, 10d; p24
antigen ELISA/rapid test, 17d; third-generation ELISA/rapid test, 22d.
There is wide inter-individual variation. Antibody tests are +ve in

95% of people 4—6wks after infection, and in virtually 100% by 3mths.
Post-exposure prophylaxis may delay seroconversion and prolong the
window period.
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HIV testing strategies

To maximize the accuracy of HIV testing and prevent misdiagnosis, valid-

ated testing strategies must be used. These differ for populations with high

HIV prevalence (5% or higher) or low prevalence (<5%). A single test for

HIV is never sufficient to confirm HIV infection.

e High-prevalence settings: a positive result on two different tests
confirms the patient is HIV+ve.

e Low-prevalence settings: a positive result on three different tests is

necessary.

The first test should have high sensitivity to avoid false negatives. The

second and third tests should be different tests, and should have a high

specificity to avoid false positives. Separate blood samples should be

used to prevent laboratory error.

Rapid tests can be used for all tests, but should use different antigen

specificity or different platform to avoid cross-reactivity.

¢ WHO recommendations provide full guidance on testing strategies in
high- and low-prevalence settings, including definition and management
of inconclusive results.

HIV self-testing

e Enables people to collect a specimen, perform a test, and interpret the -
results privately. Self-testing kits of variable quality are available online
and through pharmacies. Oral self-testing kits are increasingly available
via national testing programmes. These use an oral swab, which is wiped
over the gums.

Has potential to reach untested, hard-to-reach, and test-averse
populations; and has been shown to be widely acceptable.

A positive result always requires further testing and confirmation by a
trained tester in the context of defined national testing algorithms.
Clear messaging is needed to inform users what to do and where to re-
test if the result is positive, and that a negative test does not confirm an
HIV—ve status in people at ongoing risk.

Retesting people who test HIV-ve is indicated in the
following situations

o |nitial HIV testing inconclusive: retest after 14d.

e PLHIV previously testing positive but not yet started on ART: to verify
previous positive HIV diagnosis.

Pregnant and breastfeeding women: seroconversion is high risk for
mother-to-child transmission—in high incidence settings pregnant
women testing HIV—ve should be retested in labour; and ideally every
3mths during pregnancy and breastfeeding.

People testing HIV-ve but with ongoing risk for HIV infection: key
populations, people using pre-exposure prophylaxis (PrEP).

Retesting people who are already on ART is not recommended. ART sup-
presses viral replication, and may also suppress the immune response to
HIV and antibody production. Low antibody titres may — false-negative
result.
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Diagnosis of HIV-2

e Third-generation ELISAs and many rapid tests detect antibodies to
HIV-1 and HIV-2 and cannot distinguish between them due to cross-
reactivity. Earlier ELISAs and some rapid tests only detect HIV-1.

® |n settings where HIV-2 is present, supplementary testing needs to be
available.

Viral load monitoring

Quantitative HIV viral load (HIV RNA)

e Measures the amount of virus circulating in blood. Used to monitor
virological suppression on ART: aim is for VL to be undetectable (often
reported as LDL—Ilower than detectable limit, or <40 copies/mL).

A high VL is defined as >1000 copies/mL.

VL testing should be performed 3-6mths after starting first-line ART,
and at least 12mthly thereafter to assess for adherence problems or
resistance, and the need to switch to second line.

e HIV-1 VL assays will not detect HIV-2.

CD4 count monitoring

e Indicates the degree of immunosuppression, and the need for Ol
prophylaxis.

e Routine monitoring of CD4 count is no longer recommended.

e CD4 count should be requested at ART initiation, and re-checked after
any period of ART interruption, if new WHO stage 3 or 4 Ols are
suspected, or if there is a high VL (>1000 copies/mL).

e Point-of-care CD4 testing is increasingly available.
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Antiretroviral therapy (ART): eligibility
and initial investigations

All children, adolescents, and adults are eligible for lifelong ART at initial

diagnosis, irrespective of CD4 count or WHO stage.

e ART blocks viral replication - ¥ virus in the blood (¥ VL) to lower than
detectable levels, and allows immune restoration. CD4 count rises, and
the risk of Ols is reduced.

e This ‘treat all’ strategy is essential to achieve UNAIDS targets of 95% of
PLHIV on ART and 95% virological suppression among those on ART.
Strong evidence from clinical trials has shown the benefit of starting
treatment early and at high CD4 counts in terms of + mortality, 4
morbidity, and 4 HIV transmission. ART improves both quality of life
and life expectancy.

When to start

e Rapid initiation (within 7d) should be offered to all PLHIV following a
confirmed HIV diagnosis and clinical assessment.
e ART initiation should be offered on the same day to people who are
ready to start, and where there is no clinical contraindication (in general, -
treatment for Ols should begin before initiation of ART).
e Priority should be given to patients with severe or advanced disease
(WHO clinical stages 3 or 4) or CD4 count <350 cells/mm?, and all
pregnant and breastfeeding women.

How to start

Before initiating ART

e Ensure an informed decision by the patient.

e Discuss readiness of the patient to initiate ART, the benefits and
possible adverse effects of ART drugs, and adherence support.

e Discuss transmission prevention, safer sex, STls, sexual and
reproductive health (cervical cancer screening, family planning, safe
conception), and disclosure.

Minimum package of investigations recommended at ART initiation

o CD4 count.

e Creatinine and calculation of creatinine clearance (CrCl): tenofovir
(TDF) is contraindicated if CrCl <50mL/min.

e However, initiation of ART should not be delayed while awaiting results
or if investigations are unavailable.

Additional desirable investigations include the following:

® Hepatitis B surface antigen (HBsAg); hepatitis C virus (HCV) antibodies
(depending on context).

e Alanine transaminase (ALT) if nevirapine (NVP) started.

e Hb if zidovudine (AZT) initiated or if clinically anaemic.

Screening for and treating opportunistic infections

e Clinical history and examination looking for Ols, non-communicable
diseases, and other illnesses (BP screening, random glucose).

e Screen for TB: fever, night sweats, weight loss, cough of any duration;
or clinical features of extrapulmonary TB including neurological,
respiratory, or abdominal symptoms—perform full history and
examination.
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Investigate for TB if any clinical features: CXR; Xpert MTB/RIF

assay (‘© Nucleic acid amplification tests, p. 153) on sputum or
extrapulmonary samples; urinary lipoarabinomannan (LAM) assay if
CD4 <100 or seriously ill; +/— other investigations guided by clinical
picture.

Start TB treatment if investigations confirm TB or high clinical suspicion
and ongoing symptoms.

If considered unlikely the patient has active TB, start isoniazid
preventive therapy (IPT); see ®© Prevention of opportunistic infections,
p. 83.

e Treat other active Ols.

When to start ART (or switch regimens) in patients newly initiated
on treatment for TB or cryptococcal disease

Tuberculosis (TB)

o Start ART within 2wks of starting TB treatment, except for TBM.

® WHO advises delaying ART by 4-8wks after starting treatment for TB
meningitis (TBM) due to 1 risk of neurological immune reconstitution
inflammatory syndrome (IRIS). Corticosteroids should be considered
adjuvant treatment for TBM.

Cryptococcal disease

e Cryptococcal meningitis: start ART 4-6wks after starting treatment for
cryptococcal meningitis.

e Serum cryptococcal antigen test (CrAg) positive and CSF CrAg
negative, or the latter not done and no neurological symptoms/signs;
can start same day.

Prophylaxis

e Co-trimoxazole and IPT can be started the same day as ART.

o A fixed-dose combination (FDC) of co-trimoxazole 960mg/isoniazid
300mg/pyridoxine 25mg is increasingly available in low-resource
settings.
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Prevention of opportunistic infections

The optimal prevention of Ols for PLHIV is viral suppression on ART.

Specific prophylaxis is described in the following subsections.

Co-trimoxazole

Prevention of PCP, toxoplasmosis, Isospora belli diarrhoea, and community-

acquired pneumonia. Dose 960mg/d.

Lifelong for all PLHIV in settings of high prevalence of malaria and
severe bacterial infections, irrespective of WHO stage or CD4 count.
In other settings, indicated for all with severe or advanced disease
(WHO stage 3 or 4 and/or CD4 <350 cells/mm?). Stop when virally
suppressed on ART for at least 6mths and CD4 >350 cells/mm?. Co-

trimoxazole prophylaxis should be restarted if there is a new stage 3 or

4 iliness or CD4 falls again to <350 cells/mm?3.
Co-trimoxazole is not contraindicated in pregnancy.

TB preventive treatment

TB preventive treatment is recommended for all PLHIV without
clinical evidence of active TB (negative symptom screen in ambulant
patients; or negative TB investigations and clinical decision not to
treat for TB if initial clinical suspicion of TB), regardless of degree of
immunosuppression, ART, previous TB, or pregnancy.

Isoniazid preventive treatment (IPT) consisting of Isoniazid (INH)
300mg od plus pyridoxine 25mg od is usually given for at least 6mths;
36mths of treatment (as a surrogate for lifelong treatment) has been
shown to be beneficial in settings with high TB prevalence and risk of
infection.

An alternative is weekly rifapentine 900mg plus Isoniazid 900mg for
3 months. This is as effective as 6 mths IPT, can be used with DTG
containing ART regimens, and has higher completion rates and lower
risk of hepatotoxicity.

TB preventive threrapy is of greatest benefit in people who are
tuberculin skin test (TST) positive: however, this is not a requirement

for initiating preventive treatment. It only prevents TB during treatment.
IPT is not associated with 1 risk of INH-resistant TB in those who go on

to develop TB after stopping IPT.

Cryptococcal disease

Screen for cryptococcal disease with serum CrAg before starting or
restarting ART if CD4 <200. Give pre-emptive antifungal therapy to
prevent cryptococcal meningitis if CrAg positive (® Cryptococcal
meningitis, p. 112).

If CrAg screening is unavailable, or if there may be prolonged delays in
obtaining the result, give fluconazole 1° prophylaxis (100mg daily for

12wks) to all PLHIV with CD4 <100; consider fluconazole prophylaxis if

CD4 <200.

83
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Antiretroviral drugs

ART blocks enzymes essential for HIV replication:

Reverse transcriptase inhibitors: two classes of drugs block reverse
transcriptase: nucleoside/nucleotide reverse transcriptase inhibitors
(NRTIs), and non-nucleoside reverse transcriptase inhibitors (NNRTIs).
The two classes have different mechanisms, therefore there is no cross-
resistance between them.

Protease inhibitors (Pls).

Integrase inhibitors (integrase strand transfer inhibitors).

Table 3.2 lists commonly available drugs, drug abbreviations, doses, and
adverse effects. Further details of important adverse effects are given in the
following subsections.

General approach to managing adverse effects

Many patients starting ART experience adverse effects, esp. in the first few
weeks. Most are mild and resolve spontaneously. Serious adverse effects
are less common, but can rarely be life-threatening.

Before changing a single drug in a regimen, it is important to consider

whether there is regimen failure (so that a regimen switch is needed) or
whether a single drug substitution is possible.

If first-line ART duration <émths (or second-line ART <12mths),
regimen failure is unlikely, and single drug substitution is fine.

For longer treatment durations, regimen failure is possible, so VL should
be checked. Often changing a drug due to adverse effects cannot wait
for a VL result, so an interim decision has to be made clinically (i.e.
switch regimen if clinical or immunological failure: switch one drug if the
patient clinically well on ART).

Nevirapine hypersensitivity: rash and hepatitis

Usually occurs in first 2-4wks. Risk higher if high baseline CD4 count, in
women, and possibly in pregnancy. In general, avoid NVP unless there
is no alternative, particularly for women with CD4 >250 cells/mL and
men with CD4 >400 cells/mL.

Rash: ranges from mild rash to severe Stevens—Johnson syndrome (toxic
epidermal necrolysis).

If mild rash with no fever, no oedema, no mucosal lesions, and no
blistering of the skin, continue NVP and treat with antihistamines.
Otherwise stop NVP and change to integrase inhibitor or Pl. If severe
rash, stop ART completely till settles; do not rechallenge with NVP and
avoid EFV (same drug class, shared adverse effects though milder).
Hepatitis: may be fulminant. Stop NVP and all other liver toxic

drugs (e.g. co-trimoxazole, TB medication: rifampicin, isoniazid,
pyrazinamide). Change NVP to integrase inhibitor or Pl. Interrupt ART
if fulminant hepatitis. Never restart NVP and avoid EFV.

Efavirenz

Both rash and hepatitis are milder and less common with efavirenz.
Hepatoxicity: occurs after many months; progressive, - liver failure if
EFV is continued. Change to Pl or dolutegravir (DTG) (check VL to see
if regimen switch is needed). Never restart EFV.
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e Neurological symptoms (ataxia, psychiatric symptoms) and weight loss
may occur due to 1 blood levels in people who are slow metabolizers.
Symptoms resolve slowly when EFV stopped (may be 2mths) and recur
if EFV restarted. Change to Pl, NVP, or DTG. Never restart EFV.

e Gynaecomastia in male patients: uncommon, distressing. Change EFV
to NVP, P, or DTG (gynaecomastia may not regress, or regress only
slowly; surgery required in severe cases).

Tenofovir (TDF) and renal impairment

Renal impairment occurs in <1%. Avoid if CrCl <50mL/min. However,
baseline Cr and ongoing monitoring not mandatory: TDF can be used in
settings without access to Cr testing.

Zidovudine (AZT) and bone marrow suppression

Usually occurs in first 3mths in patients with low CD4 counts; other causes
of bone marrow suppression often coexist (TB, co-trimoxazole, malnutri-
tion). Change to abacavir (ABC) or TDF if severe (Hb <6.5g/dL or neu-
trophil <500/mm?3).

AZT mitochondrial toxicity (hyperlactataemia and lactic

acidosis) -

e Rare—was more frequent with stavudine (D4T) and didanosine (DDI)
which are no longer commonly used.

e Onset after median of 9mths. Often insidious; abdominal discomfort,
nausea, vomiting, + weight. * risk in pregnancy. Severe lactic acidosis
may - Kussmaul breathing +/— circulatory collapse.

e Consider in patients who are non-specifically unwell. Check lactate and
bicarbonate in symptomatic patients. If lactate >2.5mmol/L stop ART
or give NNRTI plus Pl until lactate normalized (2-3mths). Never restart
AZT. If acidotic admit for IV fluids (also consider sepsis as cause of
lactic acidosis, +/— empiric antibiotics).

Protease inhibitors: lipid and glucose abnormalities

e Some Pls (e.g. lopinavir/ritonavir (LPV/r)) - t cholesterol and glucose
intolerance (risk factors for cardiovascular disease) and 1 triglycerides
(risk of pancreatitis). Change LPV/r to atazanavir/ritonavir (ATZ/r) if
1 lipids or pre-existing cardiovascular risk factors.

e Check lipids annually if possible. Treat triglycerides >10mmol/L with
dietary advice + fibrate. If * cholesterol and additional cardiovascular
risk factors give dietary advice +/— fibrate or atorvastatin (NB some
statins, e.g. simvastatin, are contraindicated with Pls as they inhibit their
metabolism resulting in toxic blood levels).

Lipodystrophy: fat redistribution

® AZT may - lipoatrophy (thin limbs, loss of facial fat). Pls may -
lipohypertrophy (central obesity, dorsocervical fat accumulation).
Altered body shape may affect adherence; visceral fat accumulation,
associated with insulin resistance and 1 lipids.

e Management: switch to alternative agents if possible; however, reversal
is slow and incomplete.



86

CHAPTER 3 HIV medicine

Table 3.2 ART drugs: adult doses and adverse effects

Common adverse effects

Nucleoside/nucleotide reverse transcriptase inhibitors (NRTIs)

Drug Dose
Tenofovir 300mg od
(TDF)!

Abacavir 7 d600mg od or
(ABC) 300mg bd

Zidovudine  300mg bd
(AZT)

Lamivudine d300mg od or
(3TC) 150mg bd

Emtricitabine NZOOmg od
(FTC)?

Renal failure: avoid if CrCl <50mL/
min

Fanconi’s syndrome: proximal
tubular wasting of potassium,
glucose, phosphate

Avoid giving with other nephrotoxic
drugs for prolonged periods; e.g.
aminoglycosides for TB

Active against hepatitis B

Hypersensitivity reaction: fever, rash,

flu-like symptoms, Gl symptoms
Low incidence of hypersensitivity in
those of African origin; 5% in white
population (test for HLA-B*5701
before starting—avoid ABC if HLA-
B*5701 allele present)

Stop immediately if hypersensitivity
suspected; never rechallenge

Bone marrow suppression: anaemia,

neutropenia (does not cause ¥
platelets). Usually occurs with low
CD4 counts in first few months of
treatment. Switch to alternative if
Hb <6.5g/dL or neutrophils <0.5
x10°/L

Fatigue, headache, Gl tract
symptoms

Rare: lactic acidosis®, myopathy,
hepatic steatosis

Well tolerated. Rarely red cell
aplasia

Equivalent drug to FTC. Active
against Hepatitis B

Well tolerated

Rarely palmar hyperpigmentation
Equivalent drug to FTC. Active
against hepatitis B

Non-nucleoside reverse transcriptase inhibitors (NNRTIs)

Nevirapine 200mg bd

(NVP) (200mg daily
‘lead-in dose’
for first 2wks)

Rash and hepatitis (ranging from mild
to life-threatening?)

Only recommended if no
alternatives

Omit ‘lead-in dose’ for patients
already on enzyme-inducing drugs
(e.g. rifampicin, switching from EFV)
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Drug Dose Common adverse effects

Efavirenz 600mg od ® Rash and hepatitis (milder and less

(EF2) 400mg od if common than with NVP)
weight <40kg; ® |nsomnia, vivid dreams, dizziness
option for (first 2—4wks of treatment, usually
all patients resolves). Take at night to ¥ impact
who are not of dizziness
pregnant ® Psychiatric symptoms—psychosis,
oronTB depression. Avoid in active psychosis
treatment °

Long term: hepatotoxicity,
neurological problems, weight loss,

gynaecomastia’®
Protease inhibitors*
Lopinavir/ 400mg/ ® Gl symptoms very common and
ritonavir 100mg bd may impact adherence: diarrhoea,
(LPV/r) Tablets are abdominal pain, nausea and vomiting
200mg/ ® Hepatitis less common
50mg: 2 ® Lipid abnormalities?®
tablets bd
Atazanavir/  300mg/100mgod ® Fewer Gl adverse effects: better
ritonavir tolerated than LPV/r
(ATZ/r) ® Unconjugated
hyperbilirubinaemia: benign problem
of bilirubin transport
® Lipid abnormalities less common
than LPV/r
Darunavir/ ~ 600mg/100mg ® Gl symptoms, rash, lipid
ritonavir bd; or 800mg/ abnormalities, hepatitis (rare)
(DRV/r) 100mg od (only if e Use with caution in sulfa allergy
Pl naive) (contains sulphonamide moiety)

Integrase inhibitors

Dolutegravir  50mg od ® Insomnia, other CNS effects: less
(DTG) frequent than EFV

Diarrhoea, headache: usually mild,
do not limit treatment

Hepatitis (particularly if HBV or
HCV co-infection); hypersensitivity

rare
Raltegravir ~ 400mg bd ® Diarrhoea, nausea, headache: usually
(RAL) mild, do not limit treatment

Severe adverse reactions rare: rash,
hypersensitivity reactions,
rhabdomyolysis

"NRTIs active against hepatitis B are TDF and 3TC/FTC. Dual therapy is needed to suppress
replication.

2 FTC is available as a FDC with TDF, not with ABC or AZT; single-dose tablet is of limited
availability.
3 See main text for more details.

4 Pls are almost always co-administered with ritonavir, which inhibits metabolism of the partner
P, thereby ‘boosting’ its level.
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ART metabolism and interactions

Renal excretion

o All NRTIs are excreted by the kidney except abacavir, tenofovir,
lamivudine/emtricitabine, and zidovudine.

e Tenofovir causes renal impairment: avoid prescribing with other
nephrotoxic drugs (e.g. aminoglycosides).

e Some drugs need dose adjustment in renal impairment (Table 3.3).

Table 3.3 ART dose adjustments in chronic renal impairment.

Antiretroviral drugs Dose adjustment by creatinine clearance (CrCl)
CrCl >50 CrCI 10-50 CrCl <10
Tenofovir 300mg od AVOID AVOID
S e a&j'u's‘trﬁéﬁ‘t ..............................
Zidowdine 300mgbd | Noadjustment  300mgod
Lamivudine 150mgbdor 150mgod  S0mgod
300mg od
Nevirapine/efavirenz  No adjustment
e a&j.u.s‘trﬁéﬁ‘t ..............................
lmegrase O adj'u'sanéﬁf ..............................

Liver metabolism

e Efavirenz, nevirapine, and Pls are metabolized by the liver. These can

cause hepatotoxicity, particularly in combination with other potentially

hepatotoxic drugs (® Drug-induced liver injury, p. 300).

Drugs metabolized by the liver are an important cause of drug

interactions (Table 3.4).

e Some substrates are enzyme inducers; these * metabolism of other
drugs, - sub-therapeutic drug levels.

® Some substrates are enzyme inhibitors, so ¥ metabolism of other drugs,
- toxic drug levels.

Interactions

Important interactions between ART and commonly used drugs are shown
in Table 3.5. Always check for drug interactions, particularly with Pls. See
http://www.hiv-druginteractions.org for ART drug interaction information.
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Table 3.4 Drugs metabolized by cytochrome P450 enzyme system

Cytochrome P450 substrates Enzyme inducers Enzyme inhibitors
Nevirapine/efavirenz Nevirapine/ Pls

Rifampicin efavirenz Macrolides
Phenytoin Rifampicin Cimetidine
Carbamazepine Phenytoin Azoles
Phenobarbital Carbamazepine

Statins Phenobarbital

Macrolides

Calcium channel blockers
SSRIs (e.g. fluoxetine)
Warfarin

Oral contraceptives

Table 3.5 Important interactions of ART with commonly used drugs

Drug ART Effect on blood Management
level of substrate

Rifampicin Nevirapine { nevirapine Ideally use alternative
drug (e.g. efavirenz). If
not possible to avoid,
start nevirapine at 200mg
bd, rather than usual
initial od ‘lead-in’ dose

Lopinavir/ { lopinavir/ Double lopinavir/

ritonavir ritonavir ritonavir dose to 4
tablets bd

Atazanavir/ ¥ atazanavir/ Dose adjustment not

ritonavir ritonavir known: do not use
together

Change rifampicin
to rifabutin or use
alternative Pl

Délufegfav}r 7 .Jy dblufegrévik 7 .Use double dose: 7570mg
bd
Antiepileptics: Efavirenz, { efavirenz Switch antiepileptic: use
phenytoin nevirapine { nevirapine sodium \{alproate or
carbamazepine O .Iamotrlrgrlrje e
phenobarbital AZT t AZT Watch for AZT toxicity
(anaemia, neutropenia).
May need to decrease
AZT to 200mg bd
Amlodipine Efavirenz, 4 amlodipine Monitor BP, may need to
nevirapine increase amlodipine dose
Ritonavir t amlodipine Halve the dose of

amlodipine and monitor
BP
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Drug ART Effect on blood Management

level of substrate

Fluoxetine Ritonavir t fluoxetine 4 fluoxetine dose, or
use alternative (e.g.
citalopram)

Simvastatin Ritonavir t simvastatin Use alternative statin,
e.g. pravastatin or
atorvastatin

Oral Efavirenz, 4 hormone levels  Use alternative

contraceptive nevirapine 4 risk of contraception, e.g. high-

pill, contraceptive  dose oral contraception
progesterone failure (oestrogen 50mcg), or
implants long-acting injectable

contraception (no
interaction) or [IUCD

Efavirenz/

nevirapine;

ritonavir

+ warfarin
t warfarin

Monitor INR and
adjust warfarin dose
accordingly
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First-line ART regimens

Resistance rapidly occurs if less than three drugs are used: current regimens
use three drugs for both first- and second-line therapy. Third-line regimens
are individualized based on genotype, and may have more than three drugs
(® Second- and third-line ART, p. 96).

First-line ART: two NRTIs plus an NNRTI or
integrase inhibitor

e Recommended first-line regimens are shown in Table 3.6. FDCs and
once-daily regimens are preferred due to their clinical, operational, and
programmatic benefits.

e TDF + 3TC/FTC + DTG is the preferred first-line regimen for PLHIV
>6yrs old and weighing >15kg. This includes pregnant women/
adolescent girls and those of childbearing age.

e DTG is available as a generic once-daily FDC together with TDF and
3TC (= TLD) in resource-limited settings.

e Clinical trials have shown that a 2NRTlIs plus DTG regimen is more
effective than EFV-based regimens, with more rapid viral suppression,
higher CD4 recovery, and lower risk of treatment discontinuation.

e Advantages of DTG include high genetic barrier to resistance; fewer -
adverse effects; lower discontinuation rate, fewer drug interactions;
long half-life; low cost; and activity against HIV-2 (unlike NNRTIs).

® Many PLHIV have treatment interruptions at some time due to a variety
of psychosocial and economic issues. People returning to care should
be ‘welcomed back’, with a non-judgmental approach. If ART regimen
prior to interruption was while on EFV based ART, they should restart
DTG based ART unless this is not available.

Table 3.6 Recommended first-line ART regimens (WHO, 2019)

Preferred regimen Alternative regimens

P NRTIs + Substitute TDF if renal impairment: use
dolutegravir (DTG): ABC' or AZT?

TDF + 3TC (or Substitute DTG if adverse effects—options

FTC) + DTG include:

Fixed-dose (@) EFV as first choice?

combination = “TLD’ (b) NVP if contraindication to EFV (e.g.

(Note: TDF, 3TC, FTC are psychosis)*

also active against hepatitis B) (c) PI(LPV/r or ATV/r) if EFV and NVP

contraindicated

" Avoid ABC if previous ABC hypersensitivity.
2 Avoid AZT if anaemia (Hb <8.0).
? EFVaoo contraindicated with TB treatment, pregnancy, and breastfeeding.

+ Avoid NVP if high baseline CD4 count (1 risk of hepatotoxicity and severe skin
hypersensitivity).
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Continuing ART care

What to expect in the first months of ART

e |mmunological recovery and viral suppression occur in the first few
months, and most patients improve clinically.

e Some patients may deteriorate due to new Ols, IRIS, or adverse drug

reactions. Complications are more common in people who have

advanced HIV when starting ART.

ART significantly ¥ mortality overall, mortality remains highest in the

first 3mths of ART.

Follow-up

e Monitor for adverse effects of ART, prophylaxis, and Ol treatment.

e Address patients’ concerns and evaluate adherence.

e Follow-up known comorbidities and Ols; ensure ongoing treatment;

monitor for clinical improvement.

Be alert for new stage 3 or 4 Ols, particularly TB; symptom screen at

every clinic visit.

Monitor VL; be vigilant for treatment failure.

Check CD4 count if new stage 3/4 disease or VL >1000 copies/mL.

Patients with advanced HIV need additional intensive follow-up in

primary care, and a low threshold for hospital admission.

e WHO does not recommend any specific laboratory tests for routine
monitoring of ART adverse effects. In some settings, Cr is regularly
checked in patients on TDF.

Routine viral load monitoring

e Routine VL monitoring is essential to detect treatment failure early, and

prevent the occurrence of new Ols and mortality.

VL should be checked and reviewed by émths after starting (or

re-starting) ART.

* If VL <50 copies/ml, repeat every 12 months

* If VL > 50 copies/ml, repeat at 3mths after enhanced adherence
counselling (see Treatment failure section and Fig 3.3 below).

If routine VL monitoring is available, CD4 count monitoring can be

stopped in people who are stable on ART and virally suppressed.

* Point-of-care VL testing is increasingly available (Cepheid
GeneXpertR Abbott m-PIMA™), enabling results and ART
management on the same day as testing. However capacity is
generally inadequate to provide for all VL testing; WHO therefore
recommends prioritising point-of-care VL as shown in (Box 3.2):

Virological suppression is essential for prevention of mother-to-child

transmission throughout pregnancy and breastfeeding. Targeted and

more frequent VL testing is essential — Box 3.3

Targeted VL testing indicated for patients with new stage 3 or 4 Ols on

ART who have not had a VL within the last 3 months.

If VL monitoring not routinely available, CD4 count and/or clinical

monitoring should be used to diagnose treatment failure, with targeted

VL testing to confirm failure if possible.



CONTINUING ART CARE

Routine viral load moaitoring
for early detection of treatment failure:
obtain and review resalt by 6 moaths
after ART initiation, 12 months after
ART initiation and yearly thereafter

If on NNRTI-based
Undetectable Viral load 50 to Viral load >1000 regimen, switch to
(=50 copies/ml) <1000 copies/ml copies/ml appropriate
regimen™*
Provide enhanced adherence counselling:
repeat viral load testing after 3 months®
Undetectable Yiral load >50 to Viral load >1000
(<50 copies/ml) <1000 copies/ml copies/ml
Maintain ARV drug Maintain ARV drug regimen, but Switch to
regimen continue enhanced adherence appropriate regimen
counselling and repeat viral
load testing after 3 months?

Adherence counselling should be provided at all visits to ensure that viral suppression
is maintained or given priority throughout care

a. Switch after a single elevated viral load should b s likely.

b. A second viral load may be considered before regimen switch if DTG-based regimens are unavailable and the
results of a viral load test can be returned and acted on rapidly.

€. Conduct same-day testing using point-of-care viral load testing for a repeat viral load test, where available,
to expedite the retum of results. If not available, viral load specimens and results for a repeat viral load
should be given priority across the laboratory referral process (induding specimen collection, testing and
return of results). See subsection 3.2

d. Consider therapy switch for those receiving NNRTI-based regimens and based on dinical considerations and
no adherence concems.

Fig. 3.3 Treatment monitoring algorithm (WHO 2021).

Box 3.2 Priorities for point of care VL testing
(WHO 2021)

Point-of-care viral load testing should be prioritised for:

Pregnant and breastfeeding women

Infants, children and adolescents

People requiring a repeat VL after a first elevated VL

Suspected treatment failure

People presenting sick, living with advanced HIV, or with a known Ol
(TB, cryptococcal infection, etc).
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Box 3.3 Treatment monitoring in pregnancy
& breastfeeding

® Whenever possible use same day point of care VL testing

® Provide adherence counselling at all antenatal and postnatal visits

e More frequent, targeted VL monitoring is indicated, including:

* All women: at 34-36wks gestation, to identify women at risk of
treatment failure and mother to child transmission.

* |f on ART before conception: at first antenatal visit if to identify
women at risk of in utero transmission.

* |f starting ART during pregnancy: by 3mths after ART initiantion, to
ensure rapid viral suppression.

If VL >1000 copies/mL follow treatment monitoring algorithm (Fig. 3.3)

nd provide enhanced postnatal prophylaxis for the infant. Consider

infant nucleic acid testing at birth. Regardless of maternal VL, infants

of mothers starting art at any time during pregnancy should be

considered for testing at birth if available.

Check VL in all breastfeeding women 3mths after delivery and every

6mths thereafter, to detect viraemia during postnatal period. If VL

>1000 copies/mL, follow treatment monitoring algorithm (Fig. 3.3),

test infant for HIV immediately, and consider re-initiating enhanced

postnatal prophylaxis for the infant.
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Treatment failure

Treatment success

The objective of ART is to block HIV replication. Treatment success is de-
fined by VL <50 copies/mL (often reported as LDL—lower than detect-
able limit). This should occur within émths of starting ART, and continue
indefinitely.

Virologic failure—when to switch to second-line ART

e Treatment failure is defined as two VLs >1000 copies/mL - the first
after at least 6mths on ART, the second after 3mths, with at least 4wks
of intensified adherence support following the first high VL. A repeat VL
> 1,000 copies/ml requires a switch to second line ART (Fig. 3.3).

If the patient re-suppresses after the adherence intervention, this shows
that high VL was due to poor adherence alone, which had not yet
caused resistance.

VL 50-1,000 copies/ml => low level viraemia, and is a marker for
predicting future treatment failure. This VL range is now included in the
most recent WHO algorithm for VL monitoring (Fig. 3.3).

There is * morbidity and mortality due to delays in switching: delays
often happen because it is believed there needs to be more time spent
trying to optimize adherence. If poor adherence has already caused
resistance, improving adherence on the current regimen will not result
in viral suppression, and the clinical and immunological state of the
patient will continue to deteriorate.

Role of ART regimen on decision to switch from first line ART

e Whether the ART regimen is NNRTI based or DTG based is also an
important factor in the decision to switch from first line ART:
Pre-treatment NNRTI resistance is significant in many countries, and
there is evidence suggesting a large proportion (40-97%) of people
taking NNRTI based regimens with a single VL > 1,000 copies/ml have
drug resistance, and benefit from switching to second-line ART.

Drug resistance is uncommon with DTG

For people taking NNRTI based ART, a single VL > 1,000 copies/ml on
NNRTI based regimen should result in a switch to DTG- based second
line ART.

Switching to DTG based second line ART should also be considered for
low level viraemia (VL 50-1,000 copies/ml) on 2 consecutive VL results.
For people taking DTG based regimens the implications of low level
viraemia are unclear. There is no clear recommendation regarding
switching for persistent low level viraemia. Enhanced adherence
counselling should continue, and if > 2 VL results show low level
viraemia, this should be discussed with a senior HIV clinician.

If VL testing not available, use the following definitions of failure

e Clinical failure: new or recurrent clinical event indicating severe
immunodeficiency after émths of effective ART (WHO stage 4
condition, or some stage 3 conditions such as pulmonary TB or severe
bacterial infections; ensure this is not IRIS).

e Immunological failure: CD4 count <250 following clinical failure, or
persistent CD4 count <100.
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Second- and third-line ART

Second-line ART

e [f there is first-line failure, it should be assumed that resistance has
developed to all three drugs.
e Second-line regimens also consist of three drugs:
1. TDF or ABC in first line: change to AZT.
AZT in first line, change to TDF or ABC.
2. 3TC/FTC remains in second line: virus with resistance to these
drugs replicates slowly, so helps to VL.
3. The third drug is from a difference class: NNRTIs are replaced with
DTG or PI. DTG is replaced with PI.
o |f HBsAg positive, TDF is continued as an additional drug in second line
for its suppressive effect on HBV replication.

Third-line ART

e Second-line failure should only be considered after at least 1yr on PI-
based second-line treatment: Pls have a high barrier to resistance, and
virological failure earlier than this is very rare.

e One exception to this general rule is if there has been a drug error,

including if LPV/r dose not doubled while on rifampicin-based TB

treatment.

Request genotyping if second-line failure suspected. Genotyping must

be done while on the failing regimen: if ART is stopped, wild type

virus replicates faster and is the predominant virus found in the blood.

However mutant virus is ‘archived’—mutants are never ‘lost’. Once

resistance to a drug has occurred, it is present lifelong, and cannot be

reversed. Genotyping must be interpreted with full knowledge of all

ART regimens the patient has taken.

Third-line regimens usually include:

¢ API (often DRV/r).

* A drug from a class to which the patient has not previously
been exposed (DTG or RAL for patients failing current first- and
second-line ART).

* Whichever NRTIs are sensitive, or to which there is low or
intermediate resistance. 3TC or FTC is always included.

Regimens must be individualized based on resistance. Genotyping is

therefore essential. This is expensive, with limited availability in many

resource-poor settings.

If HBsAg positive, TDF is continued as an additional drug for its

suppressive effect on HBV replication.
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Advanced HIV

® Advanced HIV in adults and adolescents is defined by a WHO stage

3 or 4 event or a CD4 count <200. People with advanced HIV have

1 risk of mortality and therefore need prioritizing for care, with rapid
diagnosis and treatment if seriously ill.

TB is the major cause of death—includes pulmonary, disseminated/
miliary, and neurological TB (TB meningitis and tuberculomas).

e Other major causes of death include neurological Ols (cryptococcal
meningitis, toxoplasmosis); respiratory disease (PCP, bacterial
pneumonia); severe bacterial infections; and chronic parasitic diarrhoea
(Isospora belli, Cryptosporidium).

Many people with advanced HIV are ART non-naive, and have either
interrupted ART treatment for a variety of reasons, or have virological
failure of first-line ART (more rarely second-line failure). This may be
undiagnosed (VL not available, not done, or excessive turnaround time
for results) or due to failure to switch to second-line therapy in a timely
fashion.

Identifying patients with advanced HIV

e Routine CD4 counts are no longer recommended. However, CD4
testing is indicated for newly diagnosed PLHIV; patients initiating or
reinitiating ART; VL >1000 or clinical or immunological failure; or
suspicion of a new WHO stage 3 or 4 event.

Over half of people with CD4 counts <200 are clinically well and
classified as stage 1 or 2: staging alone therefore misses a substantial
proportion of people with advanced HIV.

Serious illness is defined as the presence of any WHO
danger signs

e Respiratory rate >30/min.

e Oxygen saturation <90%.

e Temperature >39°C.

e Heart rate >120/min.

e |nability to walk unaided.

Other signs with a high risk of mortality include:

e Systolic BP <90mmHg.

® Any new neurological presentation: confusion or other altered mental
state, new focal neurology, meningism.

Package of care for advanced HIV

Screening

e Point-of-care testing: CD4 count, CrAg, TB-LAM, glucose,
haemoglobin, malaria, syphilis, hepatitis B.

e Serum CrAg: if CD4 <200 (or CD4 <100 if limited availability).

e TB LAM: if CD4 <100 or signs of serious illness.

Further investigations

e Cr, electrolytes: renal failure and electrolyte abnormalities are common
in advanced HIV.

e Liver function tests (LFT) if jaundice, right upper quadrant pain, or
hepatomegaly.
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TB investigations: Xpert MTB/RIF (sputum and extrapulmonary
samples guided by clinical picture, e.g. urine, CSF, pleural fluid).

CSF and other body fluids (pleural effusion, ascites): cell count and
differential, protein, glucose, Xpert MTB/RIF, Gram stain +/— bacterial
culture; CrAg for CSF.

Treatment of Ols

Presumptive treatment indicated if diagnostic testing not feasible, or
tests cannot rule out diseases where there is a high clinical suspicion.
This includes TB, toxoplasmosis, PCP, parasitic diarrhoea, and severe
bacterial infections. Serum and CSF CrAg both have high sensitivity and
specificity.

For seriously il patients, rapid recognition and treatment saves lives.

A third of deaths occur within the first 48h—treat for all likely causes
and ensure first doses are given without delay.

Following hospital discharge, the mortality rate is still high, so early and
frequent follow-up by HIV experienced HCW is required.

Effective ART

Rapid initiation, re-initiation, or switch to second- (or third-) line ART is
essential once Ols have been identified and treatment started.

Current VL algorithms do not address seriously ill patients with
advanced HIV: switching on the basis of clinical or immunological failure
is necessary in settings where VL is not rapidly available. Waiting 3mths
for a second VL is not feasible for a patient at high risk of dying.
Enhanced adherence counselling is necessary for those returning to care
or failing a regimen: adherence counselling should be done in parallel
with re-initiation or switching. For people returning to care, a ‘welcome
back’ approach is essential: being judgemental is not helpful to the
patient.

Prophylaxis
Essential component of care in advanced HIV (® Prevention of opportun-
istic infections’, p. 83).
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Common clinical problems in HIV

Fever

e Feveris common. Causes include bacteria, mycobacteria, viruses,
parasites, and fungal disease.

e TBis the most common cause. It is more likely to be disseminated at
low CD4 counts and can affect any system (neurological TB, abdominal
TB, and severe cachexia are common). May progress rapidly and/or
present as an emergency if low CD4 count.

e Severe bacterial infections are common in seriously ill patients.

e There may be more than one cause of fever: diagnosing TB does not
exclude other causes.

e Test all patients with fever for malaria in malaria endemic settings.

History

Is this a medical emergency?
e Fever + danger signs: generally acute presentation, high suspicion for
bacterial infection/sepsis, malaria, and TB.

Where is the site of infection?

e Examine all systems; look for lymphadenopathy, skin disease, meningitis,
respiratory, urinary tract, gynaecological, wound infection.

e There may be no localizing signs—bacteraemia and disseminated TB
may present with systemic symptoms/signs (e.g. fever, wasting).

Could it be sepsis? Treat urgently with antibiotics
e Invasive bacterial infections are common in seriously ill HIV patients
admitted to hospital; less common in ambulatory patients.

For seriously ill patients

e High suspicion of bacterial sepsis—low threshold for treatment.

e |t can be difficult to distinguish bacterial infection from TB and other
Ols: bacterial sepsis typically - fever, hypotension, tachycardia,
tachypnoea, and may — altered mental state: all of these are common in
disseminated TB and with other Ols.

If available, * white blood cell (WBC) count suggests bacterial infection;
however, patients with advanced HIV often have bone marrow
suppression due to HIV/TB, and may not show WBC response to
infection, or may have infections such as non-typhi Salmonella that cause
leucopenia.

Ambulatory patients
e There are many non-bacterial causes of fever: follow principles of
antibiotic stewardship in deciding whether antibiotics are indicated.
e Common causes include:
* Malaria: low threshold for testing; always take a travel history.
® TB: many guidelines for TB diagnosis continue to suggest giving a
course of oral antibiotics if the initial investigation for TB (sputum
microscopy, Xpert MTB/RIF) are negative or not available. This
delays TB treatment, and means that unnecessary courses of
antibiotics. High suspicion of TB in advanced HIV should — initiation
of presumptive TB treatment.
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Persistent fever in patients taking TB treatment: fever commonly lasts
up to 14d after starting treatment. Causes of persistent fever includes
poor adherence, drug reactions, drug-resistant TB, TB IRIS.

Other Ols: fever is a common presenting symptom of many stage

4 Ols (cryptococcal disease, toxoplasmosis, parasitic diarrhoea,
penicilliosis, visceral leishmaniasis).

Viral infections: URTI and flu-like symptoms are common—and
commonly - inappropriate antibiotic prescriptions.

Acute viral hepatitis, or hepatitis B flare or IRIS, can — fever along with
symptoms/signs of liver dysfunction.

Non-infectious causes: malignancy (lymphoma, KS), venous
thromboembolism (often underdiagnosed); drug hypersensitivity.
IRIS: fever and tachycardia are common (® Immune reconstitution
inflammatory syndrome, p. 121).

Investigations

Point-of-care investigations for Ols: serum CrAg, TB LAM, VL,
additional TB investigations (Xpert MTB-RIF).

Look for organ dysfunction: anaemia, renal impairment, liver
dysfunction.

Markers of infection: WBC count; CRP is not useful for distinguishing
TB and bacterial infection.

Microbiology (if available): blood culture, microscopy/culture of
urine, stool.

If pus, lymphadenopathy, or effusions: aspirate, cell count and
differential, Gram and acid-fast bacilli (AFB) stain, culture.

o LP if headache or other neurological symptoms.

Imaging: CXR, abdominal US looking for TB (lymphadenopathy, ascites,
hepatomegaly, splenic micro-abscesses, pleural effusion) or other collections.
Biopsy of skin lesions: penicilliosis, cryptococcosis, leishmaniasis,
histoplasmosis, disseminated TB.

If fever is persistent: repeat thorough examination and available
investigations; start presumptive treatment for likely causes. Giving
repeated courses of antibiotics to either outpatients or inpatients with
persistent fever unless there is a strong indication — antibiotic resistance
and does not address the underlying cause.

Wasting

e Common,; should not be ascribed to poor food intake alone.
e Cause must be identified and corrected/treated.

Weigh patients at all visits to health services (clinic visits, hospital
admissions) and record weight prominently in the notes.

Wasting should not simply be labelled ‘wasting syndrome’ and no
further action taken; wasting syndrome is a specific diagnosis that
excludes all other causes.

TB is the most common cause—particularly for patients who are not on
effective ART.

Other Ols are common causes—e.g. chronic parasitic diarrhoea —»
malabsorption.

Give food supplements—e.g. ready-to-use therapeutic food (RUTF),
soya flour; multivitamins.

Depression is common and under-recognized in chronically ill patients
with advanced HIV.
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Lymphadenopathy

Differential diagnosis in advanced HIV includes:

e TB (most common cause).

e Malignancy: KS (cutaneous KS not always obvious), lymphoma.

e Fungal infection: histoplasmosis, cryptococcosis, penicilliosis.

e Visceral leishmaniasis (small volume).

e Smaller-volume lymph nodes also a more non-specific feature of HIV
(persistent generalized lymphadenopathy).

Investigations

® Investigate for TB: LAM, Xpert MTB-RIF on sputum or extrapulmonary
samples.

e Fine needle aspiration of lymph node: cytology for lymphoma, Xpert
MTB-RIF assay for TB.

e Lymph node excision biopsy may be necessary: histology for lymphoma,
KS, penicilliosis, visceral leishmaniasis.

Anaemia

e Common in advanced HIV: disseminated TB is commonest cause.
Anaemia responds to treatment of TB and effective ART.
® Anaemia is not a diagnosis in itself: the underlying cause must be sought -
and treated.
® Most anaemia is chronic; low-resource settings often have limited
availability of blood for transfusion. In most settings, transfusion is
necessary only for Hb <5g/dL, or Hb <8g/dL if special circumstances
(blood loss, e.g. haemoptysis, for chemotherapy or respiratory distress).

Causes—often multiple

Blood loss

e May be obvious (haemoptysis, haematemesis) or occult (e.g. in KS
anaemia strongly suggests Gl tract involvement, which is common).

e Women: look for gynaecological causes (cervical cancer, miscarriage,

ectopic pregnancy).

Hookworm is widely endemic, but rarely the sole cause; give empiric

albendazole 400mg single dose.

Lack of production of RBC—bone marrow suppression

e Advanced HIV without effective ART.

e Disseminated TB or other Ols.

e Drugs: AZT (also causes neutropenia), co-trimoxazole (may cause
pancytopenia).

Micronutrient deficiencies: iron, folate, vitamin By, (due to poor diet or
malabsorption—but rarely the sole diagnosis).

e End-stage renal failure: lack of erythropoietin.

Excessive destruction of RBC

e Malaria.

e Splenomegaly from any cause.

e Drugs: rifampicin and co-trimoxazole can cause haemolysis
(uncommon); resolves rapidly if drugs are stopped.
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Respiratory disease

Severe respiratory disease is a common reason for hospital admission, and
a common cause of mortality in advanced HIV. The three most common
causes are:

PCP.
TB.
Community acquired pneumonia.

All may coexist in patients with advanced HIV. There is considerable overlap
in clinical presentation. If investigations such as CXR are not immediately
available, treatment for all three infections should be started promptly in
patients with CD4 <200 and respiratory danger signs (RR >30 breaths/min
or Sa0, <90%), together with O, therapy.

Pneumocystis jirovecii pneumonia

Ubiquitous fungal infection. Usually presents with RR up to 60 breaths/
min, hypoxia common. Few physical signs on respiratory examination—
crepitations often absent.

CXR: typically diffuse interstitial infiltrate without effusion or
lymphadenopathy (‘ground-glass’ infiltrate on CT).

Diagnosis is made on clinical and radiological grounds. Don’t delay
starting treatment if CXR not immediately available.

Diagnosis may be confirmed by PCR and/or cytology on
bronchoalveolar lavage (BAL) fluid, see Colour Plate 20 but rarely
available or necessary in low-resource settings.

Management

Co-trimoxazole (trimethoprim/sulfamethoxazole 80/400mg): 1 tablet
for each 4kg of body weight, given in 3—4 divided doses per day.

If RR >30 breaths/min or SaO, <90%, add prednisolone 40mg bd

for 5d; then 40mg od for 5d; then 20mg od for 11d. Steroids prevent
pulmonary fibrosis due to immunological response to dying organisms.
After treatment, continue co-trimoxazole 960mg od 2° prophylaxis.
Alternative regimen if co-trimoxazole contraindicated due to severe
hypersensitivity: primaquine 15mg/d + clindamycin 600mg tds for 21d.
Regimen and indications for prednisone as previously noted. Primaquine
contraindicated in G6PD deficiency.

Clinical improvement may take >1wk. Mortality is 220%.

Pulmonary TB

TB is the most common cause of death in HIV. Pulmonary TB

is common even at high CD4 counts; may be accompanied by
extrapulmonary/disseminated TB in advanced HIV.

Test all seriously ill patients with advanced HIV: urinary TB-LAM and
Xpert MTB-RIF (sputum or non-sputum samples, e.g. urine).

CXR: pleural effusion, pericardial effusion, lymphadenopathy. High
CD4—upper zone infiltration and cavitation. Low CD4—diffuse lower
zone infiltration; miliary TB.

Start presumptive treatment if clinical suspicion high, even if tests
negative or while results are awaited.

See ® Chapter 4 for further details.
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Community-acquired bacterial pneumonia

e Acute presentation; fever and focal signs of pneumonia.

e CXR: focal consolidation, or more diffuse ‘atypical’ infiltrates.

e Treat according to local antibiotic guidelines. If unavailable, give IV
ceftriaxone to patients requiring hospital admission; switch to oral
co-amoxiclav once improving. In severe cases, add cover for atypical
pneumonia (azithromycin 500mg/d for 3d or doxycycline 100mg bd
for 7d).

o See © Chapter 4 for further details.

Other causes of respiratory disease in PLHIV
Frequently missed

® Pneumothorax (common complication of PCP).

o Pleural effusion.

® Pulmonary embolism.

Malignancy

e KS can present with pulmonary infiltrate or bloody pleural effusion;
urgent chemotherapy is indicated.

e Lymphoma may cause mediastinal lymphadenopathy and lymphatic
spread.

Pulmonary cryptococcal disease

Cryptococcus enters the body via the lungs: indistinguishable from TB on
CXR. Consider in patients with pulmonary infiltrate not responding to
TB treatment. Serum CrAg is positive if haematogenous spread; negative
serum CrAg does not exclude diagnosis.

Lymphocytic interstitial pneumonitis
Progressive cough and dyspnoea, CXR findings indistinguishable from

TB, including miliary pattern. More common in children. Responds to
corticosteroids.

Other common causes

® Heart failure.

® Lung cancer or pulmonary metastases.

e Chronic lung disease (chronic obstructive pulmonary disease (COPD);
pneumoconiosis in miners).

® Bronchiectasis (adolescents with congenital infection; post-TB).

e Other complications of pulmonary TB (fibrosis, aspergilloma).
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Gastrointestinal disease

Diarrhoea

Common in PLHIV, particularly in advanced HIV. Chronic diarrhoea is often

under-recognized, poorly managed, and resultant morbidity and mortality

underappreciated (including severe dehydration - AKI, electrolyte abnor-

malities, malabsorption). Other symptoms may be present (e.g. nausea/

vomiting, fever, abdominal pain). Diarrhoea may wax and wane, creating the

illusion of response to therapy. Important causes include:

e Infections (most common; see later in this section).

e Drugs: lopinavir/ritonavir commonly - diarrhoea +/— vomiting and
abdominal pain. Change to atazanavir/ritonavir or dolutegravir.

See © Chapter 6 for further details on specific pathogens.

History—three key questions
1. CD4 count: chronic parasitic infection common if CD4 <200 (Isospora
belli; Cryptosporidium; WHQO stage 4 conditions); consider ART failure.
2. Timeline: acute (<14d) or chronic (>14d) diarrhoea?
3. Is the diarrhoea inflammatory or non-inflammatory?
Inflammatory diarrhoea (large bowel):
Abdominal cramps, fever; commonly blood + mucus in stool.
Caused by bacteria and some parasites (e.g. amoebae).
Non-inflammatory diarrhoea (small bowel):
« Large volume of watery stool without blood or mucus.
* Bacteria rarely the cause; antibiotics not indicated.

Investigations

o Cr, electrolytes.

Hb and WBC if inflammatory diarrhoea.

CD4 count, VL.

Stool microscopy for ova, cysts, and parasites if available: special stains
required. Some parasites (e.g. Isospora belli) may be shed intermittently
so consider repeat testing; negative microscopy does not exclude the
diagnosis. See Colour Plates 5-8.

If diarrhoea persists despite treatment consider sigmoidoscopy,
colonoscopy, or gastroscopy and biopsy.

Clostridium difficile toxin if acute inflammatory diarrhoea + recent
antibiotics.

General management

e Rehydration and electrolyte replacement saves lives. Low K* is common
and may be severe. If electrolyte results not available, add 20mmol KCI
to initial litre of IV fluids.

Antibiotics if bacterial causes are strongly suspected (see later in
section).

Avoid antimotility drugs unless acute infectious diarrhoea excluded.
Have a high suspicion of virological failure in patients with chronic
diarrhoea on ART: check VL, do not delay regimen switch.

Acute diarrhoea

Non-inflammatory
® Viruses: norovirus, rotavirus.
e Bacterial: toxin secreting (cholera - large-volume rice water stools).
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Inflammatory

e Fever and abdominal cramps are common; gut mucosal damage occurs
in more severe disease.

e Bacteria: Salmonella, Shigella, Campylobacter, Escherichia coli, C. difficile
(recent antibiotics, hospitalized patients).

® Parasites: amoebic dysentery.

Indications for antibiotic treatment

Indications for antibiotic treatment of acute diarrhoea include:

e Fever >38°C, severe dehydration, bloody diarrhoea, visible mucus, or
WBC on stool microscopy.

e Empiric regimen: ciprofloxacin for 3d; ceftriaxone is alternative.

e Treat for amoebic dysentery with 10d metronidazole if bloody
diarrhoea or Entamoeba histolytica trophozoites seen in hot stool
(Colour Plate 6a).

Chronic diarrhoea

Causes of non-inflammatory chronic diarrhoea

e Giardia lamblia common (® Giardiasis, p. 252).

e CD4 <200: Isospora belli, cryptosporidium, cyclospora, microsporidium;
rarely these may occur at higher CD4 counts.

o Mycobacterium avium-intracellulare (MAC).

Treatment

e Giardia: tinidazole 2g PO stat; or 3d metronidazole.

e [sospora belli: co-trimoxazole (one 480mg tablet for each 8kg body
weight per day in 2-3 divided doses) for 10d; followed by 960mg od
PO 2° prophylaxis. Use ciprofloxacin 500mg bd PO if co-trimoxazole
hypersensitivity. Treat pre-emptively if high clinical suspicion and/

or investigations not available. Recurrent isosporiasis may occur
despite immune restoration and virological suppression (possibly due
to ongoing impaired gut immunity): treat with co-trimoxazole plus
ciprofloxacin for 10d, then long-term maintenance co-trimoxazole
960mg bd PO.

If persistent diarrhoea and weight loss despite co-trimoxazole and
effective ART, treat presumptively for MAC with 12mths azithromycin
plus ethambutol.

Causes of inflammatory chronic diarrhoea

® Parasites: amoebic dysentery; strongyloidiasis (watery, mucoid stool).

e Viral: CMV (CD4 <100). Diagnosis suggested by presence of CMV
retinopathy; definitive diagnosis needs colonoscopy and biopsy.

Treatment

® Amoebiasis: metronidazole for 10d.

e Strongyloidiasis: ivermectin 200 micrograms/kg PO stat or albendazole
400mg daily for 3d.

Abdominal pain

e Abdominal TB including TB IRIS: clinical features may include ascites,
lymphadenopathy, hepatomegaly, and splenic hyperdensities. Pain may
be severe. Add steroids if IRIS suspected.

Typhoid: complications, e.g. perforation more common in HIV.
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Pancreatitis (epigastric pain): causes include alcohol, drugs (antimonials,
isoniazid, co-trimoxazole), CMV, TB.

Right upper quadrant pain: liver disease (drug-induced liver injury (DILI),
viral hepatitis, TB, TB IRIS), cholecystitis, HIV-related cholangiopathy.
Gastritis and gastric ulcers are common in sick patients.

Complications of pregnancy: ruptured ectopic pregnancy, early
miscarriage.

KS frequently involves the Gl tract, - occult blood loss and anaemia
+/— abdominal pain.

Surgical causes of acute abdomen: ‘pus anywhere’, e.g. subphrenic
abscess, liver abscess, pelvic inflammatory disease (PID; tubo-ovarian
collections), psoas abscess.

Odynophagia and dysphagia

Odynophagia suggests oesophageal candida (WHO stage 4). Give
fluconazole 200mg od for 7-14d. If no response, do gastroscopy +
biopsy if available; otherwise treat empirically for the following:
Herpetic ulcers (HSV): aciclovir 400mg tds PO for 10d.

Aphthous ulcers (common with low CD4 counts): improve with
effective ART (switch regimen if ART failure suspected).

CMV: do fundoscopy to look for CMV retinitis (usually present in
patients with CMV oesophagitis). Treat with |V ganciclovir (most
effective), or oral valganciclovir.

Perianal pathology

Often very painful.

Consider and treat Candida infection.

Consider STls and check syphilis serology; if painful ulcers treat for
genital herpes (aciclovir 400mg tds PO for 7d).

TB is a common cause of perianal fistula: biopsy and/or obtain pus for
Xpert MTB/RIF and look for TB at other sites. Cultures of superficial
swabs rarely helpful.

Consider empiric antibiotics including anaerobic cover if infected-
looking lesions (e.g. co-amoxiclav).

Topical analgesia (e.g. lidocaine gel) may help but varies in efficacy.
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Liver disease

Common causes of hepatomegaly

e Infections: TB, TB IRIS, visceral leishmaniasis.
e Infiltrates: lymphoma, hepatocellular carcinoma, metastases.
e Cardiac (pericardial disease; cardiac failure a common comorbidity).

HIV-hepatitis B virus co-infection

® Hepatitis B virus (HBV) is the commonest cause of acute and chronic
viral hepatitis in HIV. Morbidity and mortality t with HIV co-infection.
Transmitted by blood and other body fluids.

e Treatment: tenofovir plus either lamivudine or emtricitabine inhibits
HBV replication. Lamivudine alone or emtricitabine alone should not be
used, as rapidly — resistance. Discontinuation of anti-hepatitis B drugs
can —» HBV flare.

e If first-line ART failure, continue tenofovir + lamivudine/emtricitabine in
second-line regimen to maintain HBV suppression, and add NRTI (e.g.
AZT) for HIV virological suppression.

e HBV IRIS may occur on treatment initiation, theoretically ameliorated
by using NRTI with anti-HBV activity (e.g. tenofovir).

HIV-hepatitis C virus co-infection

e Hepatitis C virus (HCV) is an increasingly important cause of chronic
hepatitis and cirrhosis globally, particularly in Africa and South East Asia.
See © Chapter 6.

e HCV infection can now be cured with short-course, oral, direct-acting
antivirals. Genotype specific regimens are now available which are
effective against all genotypes, and drugs are becoming cheaper. WHO
recommends treatment for all adults and adolescents on diagnosis
(except pregnant women).

e Treatment of HCV before commencing ART is an option in some cases
if there are concerns about drug interactions or adherence.

HIV cholangiopathy

e Occurs in advanced HIV, characterized by right upper quadrant pain
worse with eating, and raised alkaline phosphatase (ALP) and gamma-
glutamyl transferase (GGT).

e Several potential pathogens have been implicated (Salmonella, CMV,
Cryptosporidium). May - sclerosing cholangitis.

e Differential diagnosis: gallstones, abdominal TB.

e Diagnosis: clinical or imaging (endoscopic retrograde
cholangiopancreatography (ERCP), magnetic resonance
cholangiopancreatography (MRCP)).

e Treatment: effective ART; bile duct stent to relieve obstruction if
severe.

Drug-induced liver injury
Common causes

e Co-trimoxazole.
e TB drugs: rifampicin, isoniazid, pyrazinamide.
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e ART: NVP (more rarely efavirenz) within first 2—4wks of treatment.
Efavirenz also causes a late DILI after many months of treatment,
with fatal liver failure if treatment is not stopped. Pls are rarer causes,
particularly ritonavir.

e May coexist with other liver disease, e.g. viral/alcoholic hepatitis.

Mild vs severe DILI

e Severe DILI—one or more of the following: bilirubin >2X normal; ALT
>3 normal if symptomatic, or >5X normal if asymptomatic. Stop all
hepatotoxic medication immediately. Further management depends on
the clinical context (see later subsections).

Mild DILI (not meeting any of the above-listed criteria) may be managed
with treatment continuation and close monitoring of ALT, bilirubin, and
symptoms.

Management of severe DILI on TB treatment

e |f patient severely ill with TB, start alternative TB treatment:

¢ Ethambutol plus levofloxacin or moxifloxacin (ciprofloxacin if no other
quinolone available) plus kanamycin (streptomycin if no alternative;
avoid aminoglycoside if renal impairment (CrCl <50)).

Not severely ill: stop TB treatment for 1-2wks while DILI settles, then

rechallenge (see next subsection).

Do not rechallenge if DILI has caused fulminant liver failure (e.g.

encephalopathy, coagulopathy): second- and third-line drugs usually

used for drug-resistant TB will be necessary.

Rechallenging TB treatment

o Start rechallenge when bilirubin normalized and ALT <100.

® Add rifampicin to the backbone of ethambutol and a quinolone. An
aminoglycoside is not necessary in the presence of three anti-TB drugs.
Check ALT after 3d, if not t add INH (start with INH if monotherapy
with rifampicin is not available).

Avoid rechallenge with pyrazinamide; prolong TB treatment to 9mths if
pyrazinamide not included.

Rechallenging ART

e Stop ART until DILI settled and TB therapy successfully restarted.

e Do not rechallenge with NVP: change to a Pl

o Rechallenge with efavirenz only if mild DILI and more likely cause
identified (e.g. recent TB therapy initiation); otherwise change to PI.

e Check VL to determine if regimen switch is needed.

Do NOT rechallenge co-trimoxazole

e Consider dapsone as alternative—dapsone can also cause DILI.

e Use dapsone only if mild DILI (clinically well, max. ALT <200IU/L, and
bilirubin <40pmol/L). If safe to use, initiate dapsone when both TB
treatment and ART have been successfully restarted.
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Renal disease

Acute kidney injury

e Sepsis and dehydration are common causes. Renal function usually
recovers with rehydration, but may be delayed for several weeks if
acute tubular necrosis occurs—short-term dialysis may be required.

e Drugs: some drugs (e.g. rifampicin) may — interstitial nephritis. Other
drug causes include co-trimoxazole, tenofovir, and amphotericin.

HIV-associated nephropathy (HIVAN)

e Results from direct infection of renal epithelial cells by HIV.

e Starts with proteinuria; may - nephrotic syndrome, ¥ renal function —»
end-stage renal failure over several months. Oedema and hypertensive
not usually present due to tubular sodium loss.

Diagnosis of HIVAN confirmed by histology (focal segmental
glomerulosclerosis plus tubular disease). Always preferable to

confirm diagnosis with renal biopsy if available as other forms of
glomerulonephritis (e.g. postinfectious) may occur in PLHIV. An
immune complex-mediated nephritis, distinct from focal segmental
glomerulosclerosis (FSGS), has been described in association with HIV.
Treatment: ART + angiotensin-converting enzyme (ACE) inhibitors.
Prognosis: ART may stabilize or improve milder cases, but if renal
impairment severe, the condition progresses despite ART.
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Neurological disease

Neurological disease is common, has a high mortality, and is an HIV emer-
gency. The most common and important causes include the following:

WHO stage 4 opportunistic infections

e Common: cryptococcal meningitis, toxoplasmosis, TB.
e CMV encephalitis, PML.

Other common infections

o Neurosyphilis, bacterial meningitis, cerebral malaria (® Cerebral
malaria, p. 43).
o Bacterial sepsis is a common cause of acute confusion.

Direct effect of HIV on neurons of the central and
peripheral nervous systems

e HIV encephalopathy (WHO stage 4).

e Peripheral neuropathy.

Adverse effects of HIV and TB drugs

o Efavirenz; insomnia, vivid dreams, psychosis (® Antiretroviral
drugs: doses and adverse effects, p. 84).
e |soniazid: neuropathy, psychosis.

Clinical presentation

Global abnormal neurology

o All the above-mentioned neurological causes may — altered mental
state, ¢ consciousness, confusion, abnormal behaviour, and headache.

® Medical causes common in advanced HIV include: hypoglycaemia,
hypotension, hypoxia, renal impairment, electrolyte abnormalities, liver
impairment, and bacterial sepsis. There may be >1 cause.

Focal abnormal neurology

e Presentation includes hemiparesis, paraparesis, cranial nerve
abnormalities, speech abnormalities, loss of vision, and ataxia.

e Common causes of space-occupying lesions are toxoplasmosis and TB
(tuberculomas). These cannot be distinguished clinically.

® |ess common causes include cryptococcomas, 1° CNS lymphoma,

syphilitic gumma, brain abscesses.

Inflammation of blood vessels (TB meningitis and neurosyphilis) and

cranial nerves (TB meningitis) also - focal lesions.

e Other: PML, CMV.

Meningism

e Presentation includes neck stiffness, photophobia, and headache.

e Common causes: TB, cryptococcal, bacterial meningitis; signs of
meningism may be absent.

Approach to diagnosis

Differential diagnosis depends on CD4 count

® TB meningitis and tuberculomas (TB space-occupying lesions) are
commoner at low CD4 counts, but can occur at any CD4 count.

e CD4 <200: toxoplasmosis, cryptococcal meningitis (usually <100).

e CD4 <50: CMV, PML, 1° CNS lymphoma.
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Timeline of presentation
e Acute onset (hours to days): bacterial meningitis, cerebral malaria.
e Subacute onset (days to weeks): TB, cryptococcal meningitis.

Are there symptoms/signs of disease in other systems?
e For example, is there evidence of disseminated TB?

Investigations

e Investigations often limited in low-resource settings. Given the high
mortality, presumptive treatment is important.

e Point-of-care tests: glucose (check immediately if altered mental state),
serum CrAg, TB LAM, malaria, syphilis, Hb.

e LPif not contraindicated (® Lumbar puncture and CSF interpretation,
p. 113): cell count and differential, protein, glucose, CrAg, Xpert MTB-
RIF, Gram stain.

e Screen all HIV+ve patients with abnormal neurology for TB.

e FBC, U&E, LFT, septic screen—e.g. urinalysis, CXR, blood culture.

e Special investigations which may be available in some
settings: toxoplasmosis IgG, CMV PCR on CSF.

® Neuroimaging if available; if not readily available start presumptive
treatment—this can be stopped if imaging makes a particular diagnosis
unlikely (e.g. toxoplasmosis unlikely in absence of space-occupying
lesion).

Presumptive management

e Cryptococcal meningitis: treat if CSF CrAg positive; or serum CrAg
positive plus neurological symptoms/signs and LP not possible.
Bacterial meningitis: treat if suggestive CSF indices (Table 3.7) and/
or acute onset of meningism or acute-onset fever + neurology. Low
threshold to treat if LP delayed or cannot be done.

Toxoplasmosis: treat if CD4 <200 or unknown, and global or focal
neurological signs.

TB: high suspicion in all patients—consider presumptive treatment if no
definite alternative diagnosis. TB — diverse neuropathology including
meningitis with focal neurology due to vasculitis or inflammation of
cranial nerves, tuberculomas, and hydrocephalus.

CMV encephadlitis: treat if altered mental state plus retinitis on
fundoscopy; or CMV PCR positive on CSF. Use IV ganciclovir if
available; oral valganciclovir is a less effective alternative.

® See © p. 83 for more information on treatment of Ols.

Meningitis

See Table 3.7 for clinical and CSF findings.

TB meningitis

e Dense gelatinous exudate covers base of brain - inflammation of blood
vessels and cranial nerves — focal neurology. Often insidious onset of
neurological symptoms.

CSF typically lymphocyte predominant with t protein and ¥ glucose; in
early TBM and TBM IRIS may be polymorph predominant. CSF Xpert
MTB/RIF may be positive, but sensitivity low.

Treatment: see © TB meningitis, p. 150. High mortality and residual
disability.
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Cryptococcal meningitis

e Due to infection by Cryptococcus neoformans, a ubiquitous fungus found

in soil. Infection follows inhalation of spores. Cryptococcal meningitis

is a common presentation and is the leading cause of HIV-related

meningitis in sub-Saharan Africa. May be prevented by fluconazole

prophylaxis (® Prevention of opportunistic infections, p. 83).

The thick capsule of the fungus blocks drainage of CSF via the

arachnoid villi, » t ICP. Disseminated cryptococcal infection can affect

the skin, bone, and lungs.

Presentation usually with insidious onset of any of: headache, malaise,

fever, altered mental state. 75% of patients have t ICP (>25cmH,0).

Signs of * ICP may be present—these are reversible if therapeutic LP is

performed urgently to remove CSF and ¢ ICP.

Diagnosis: CrAg is highly sensitive and specific in both blood and CSF in

advanced HIV (Box 3.5). India ink staining is now obsolete.

Treatment: 2wks induction phase followed by 8wks consolidation phase,

then long-term maintenance treatment.

Induction phase:

¢ Recommended regimen: 1wk amphotericin B 1mg/kg/d or liposomal
amphotericin B 3mg/kg/d (see Box 3.4), plus flucytosine 100mg/kg/
d in 4 divided doses; followed by 1wk fluconazole 1200mg/d.

¢ Alternative regimens: 2wks fluconazole 1200mg/d plus flucytosine
100mg/kg/d; or 2wks amphotericin B 1mg/kg/d or liposomal
amphotericin B 3mg/kg/d, plus fluconazole 1200mg/d.

Consolidation phase: 8wks fluconazole 800mg od.

Long-term maintenance phase: fluconazole 200mg od for at least 12mths;

then continued until CD4 >100 and VL suppressed (or CD4 >200 if VL

unavailable).

Therapeutic LP + mortality by 69%. LP must be done in lateral position: if
manometer not available attach empty open IV line to spinal needle to
measure height of CSF column (CSF pressure). Opening pressure should
be measured at presentation and repeated if initial pressure >30cm or
ongoing/new headache, cranial nerve abnormalities, or loss of vision or
hearing. Remove sufficient CSF to 4 pressure to <20cmH,O; remove max-
imum of 30mL each LP. LP may need repeating daily, or even 2X daily if
severe ongoing symptoms.

Start ART 4-6wks after start of induction phase—starting earlier is asso-
ciated with * mortality. The same applies to switching to second-line ART
in patients with first-line ART failure.

Focal neurology: space-occupying lesions

Neurological presentation depends on location of brain lesions; may be as-
sociated confusion, ¥ consciousness, or headache. In most resource-limited
settings neuroimaging is limited, so base presumptive treatment on clinical
suspicion.

Common causes are toxoplasmosis and TB; they cannot be distinguished
clinically. Evidence of TB outside the CNS suggests TB, but does not ex-
clude toxoplasmosis. On neuroimaging, toxoplasmosis more commonly
causes multiple lesions and TB more often a single lesion; however, this is
not always the case.
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Table 3.7 Typical findings of common causes of meningitis in HIV

Bacterial TB Cryptococcal

CD4 count Any Any—usually low Usually <100

Tirﬁé comrjrser 7 V.Hrouré to Vdrays 7 V.Days to Wééks .Days to weeks

Headache dUsuaIiy o ﬂ\/ariable o Variable

Neck stiffness V'Ursualiy 7 Variable Not usually

Fever V'Ursualiy o V.Variable o Variable

CSF éppéaraﬁée V'Orftenr turbid ﬂCIear o .clear

CSFeells dNreutfophrilr 7 V'Usually I);rﬁrprhocytic Variable; normal or
predominance May be normal or lymphocytic

mainly neutrophils in
early TBM or IRIS

Protein  Usuallyhigh  Usually high Normal or high
(Pandy +ve) (Pandy +ve)
Glucose Usually low Usually low Normal or slightly
low
Special Gram stain; Xpert MTB/RIF CrAg
investigations bacterial culture  on CSF or samples
(sputum, urine);
mycobacterial
culture

Box 3.4 Amphotericin B

e Test doses are unnecessary; severe allergic reactions are rare.

® Renal impairment is common. Ensure adequate hydration to ¥ risk and
severity—e.g. pre-hydrate with 1L normal saline + 20mmol KCl over 2h.

® Monitor K* as life-threatening hypokalaemia may occur; give pre-
emptive K* supplementation.

e Use liposomal amphotericin B if available: lower incidence of side
effects.

® Monitor Hb: amphotericin B inhibits erythropoietin production —
anaemia.

In low-resource settings, due to the high mortality of neurological disease
in advanced HIV, presumptive treatment should be given for both TB and
toxoplasmosis if CD4 <200 or unknown; and for TB alone if CD4 is >200.

Less common causes include cryptococcomas, 1° CNS lymphoma, syphil-
itic gumma, and brain abscess.

Toxoplasmosis

Asymptomatic infection is common; many people are infected in child-
hood: 40-60% of adults in many countries are IgG seropositive. Latent
infection - dormant cysts in the brain — reactivation in advanced HIV
(CD4 <200, often <100). The lesions enlarge - neurological symptoms/
signs involving any part of the brain or spinal cord. Clinical features encom-
pass a range of global and focal neurological presentations.
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Box 3.5 Serum CrAg screening

Screen prior to ART initiation or re-initiation if CD4 <200 (may use lower

threshold of CD4 <100 if limited test availability). Objective is early de-

tection and pre-emptive treatment of cryptococcal infection. If serum

CrAg +ve, perform LP for CSF CrAg. Prioritize patients with symptoms/

signs of meningitis. Start fluconazole 1200mg/d if LP cannot be done the

same day.

e |f CSF CrAg +ve, or symptoms of meningitis and LP not possible—
treat for cryptococcal meningitis (® Cryptococcal meningitis,

p. 112).

e |f CSF CrAg —ve, give pre-emptive fluconazole 800mg od for 10wks
(equivalent to 2wks induction phase + 8wks consolidation phase);
followed by 200mg od long-term maintenance (® Cryptococcal
meningitis, p. 112).

Diagnosis

® |n the absence of neuroimaging, diagnosis is clinical—the presence of
abnormal neurology in a patient with CD4 <200 or unknown.

e Toxoplasma IgG can be used to rule out toxoplasmosis—diagnosis
is unlikely if toxoplasma IgG negative. Start treatment if suspected
clinically—do not delay treatment while awaiting result.

Management

e Co-trimoxazole: one 80/400mg tablet for each 8kg of body weight daily,
in two divided doses. Treat for 4wks, then halve this dose for 3mths;
then give 480mg od maintenance therapy until CD4 >200 for at least
6mths. (Note: co-trimoxazole is non-inferior to the alternative regimen
listed, is cheaper; more widely available, and has fewer side effects.)
Alternative regimen if severe co-trimoxazole hypersensitivity:
pyrimethamine 50mg od + folinic acid 10mg od + clindamycin 600mg
tds for 4wks; followed by maintenance therapy with pyrimethamine
25-50mg od + folinic acid 10mg + clindamycin 300—450mg tds until
CD4 >200 for at least émths.

Outcome

e Many patients have a rapid and full recovery, with resolution of
symptoms/signs within 2—3wks. However, not all patients respond to
treatment, and death or residual neurological disability may occur.

Tuberculomas
Caused by tubercles lodged in the brain that enlarge without rupturing.
Treat as for TB meningitis.

Other neurological diseases in HIV

Progressive multifocal leukoencephalopathy

e White matter disease due to reactivation of latent JC virus infection.
Presents with progressive and multifocal neurological symptoms: focal
abnormalities, motor lesions, cranial nerve abnormalities, loss of
speech, and cognitive impairment.

Diagnosis is clinical: progressive neurological deterioration and lack of
response to treatment for toxoplasmosis and TB. MRI brain and/or JC
virus PCR on CSF may be requested if resources allow.

There is no specific treatment; some patients respond to ART.
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HIV-associated dementia (HIV encephalopathy)

e Slowly progressive dementia characterized by mental slowing,
forgetfulness, and motor apraxias.

e Patients with acute neurological presentations may have coexisting HIV-
associated dementia: however, this should not be considered the major
diagnosis.

e Treatment is ART; family disclosure and support is necessary. If first-line
failure proven or suspected, switch to second-line ART.

Psychosis

Psychotic symptoms are common and often multifactorial. The following

are commonly implicated:

e Severe Ols, including CNS infections.

e Metabolic disorders: hyponatraemia, renal failure, liver failure.

e Medications: e.g. efavirenz, isoniazid.

e Nutritional deficiencies: vitamin B1 (thiamine), niacin or vitamin Bys.
Treat empirically if suspected.

e Psychiatric disease should be a diagnosis of exclusion in patients with
advanced HIV presenting with psychotic symptoms: investigate and treat
presumptively for common Ols.

Stroke
Stroke is the abrupt onset of focal neurological deficit of vascular
origin—beware of calling all hemiplegia ‘stroke’. HIV-associated cerebral
vasculopathy has been described, but is a diagnosis of exclusion requiring
neuroimaging. Even if they have risk factors for stroke, HIV patients should
be investigated for CNS Ols. Management of focal lesions should concen-
trate on treatable causes.

Seizures

e Even one seizure in an HIV patient needs investigation, management,

and seizure control. Ols can cause seizures in addition to any

other abnormal neurology. Exclude an acute metabolic cause (e.g.

hypoglycaemia).

Valproate is the recommended anticonvulsant, due to lack of

interactions with ART. In an emergency, a loading dose of 10—-15mg/

kg can be given, oral or IV, followed by 300mg bd. Increase after Twk
to 500mg bd. Dose may be further * to a maximum of 1.5g/d if
breakthrough seizures occur.

e |f valproate not available, give whatever anticonvulsants are available,
despite drug interactions that may - inadequate levels of some NNRTIs
and Pls.

e |amotrigine is indicated for women of childbearing age if available.

® Valproate use in pregnancy is associated with developmental delay.

Peripheral neuropathy

Common at low CD4 counts: prevalence ~1/3 among patients with
CD#4 <200. Presentation is with ¥/altered sensation (pins and needles,
burning sensation, cold legs and feet) in a ‘glove and/or stocking distribu-
tion’; commonly affects the lower legs and feet. If prolonged, may - motor
loss, which may be irreversible.
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Common causes

e HIV neuropathy: treatment is effective ART.

® Drugs: isoniazid—due to vitamin B¢ depletion.

e CMV (often painful).

e Nutritional deficiencies: thiamine, niacin, pyridoxine, vitamin By,.
e Diabetes.

e Alcohol.

Treatment

e ART (initiation, re-initiation, or switch of ART if regimen failure).

e Symptomatic pain relief; paracetamol, codeine.

o Amitriptyline: start at low dose (12.5mg nocte) and build up slowly
(every 1-2wks) to max. 50mg if necessary.

e |soniazid-induced peripheral neuropathy: pyridoxine 100mg od.

e Treat other likely vitamin deficiencies.

Acute and chronic inflammatory demyelinating polyneuropathies (incl. GBS)

e Usually occurs with high CD4 counts.
e Treat as for HIV—ve patients, and ensure effective ART.
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Skin and oral disease

Itchy rashes

® Pruritic rashes are common. Consider scabies treatment even if
distribution atypical, as treatment cheap and safe; see Colour Plate 19.

e Drug reactions are often itchy, but in the absence of a clear drug
aetiology, consider papular dermatitis of HIV.

e Papular dermatitis of HIV: generalized itchy, fine, papular eruption
(‘itchy bump disease’ or ‘papular pruritic eruption’). May respond to
topical 0.1% betamethasone valerate (1% hydrocortisone for face).

Herpes zoster

e Vesicular eruption typically in a unilateral dermatomal distribution.

e Start aciclovir (800mg 5X daily for 7d) or valaciclovir (1g 3% daily for
7d) if <72h elapsed from onset of blistering—may 4 rash duration and
4 risk of post-herpetic neuralgia.

e Zoster involving the eye should additionally be treated with topical
aciclovir ophthalmic ointment—if possible, refer to ophthalmologist.

e Give analgesia, e.g. paracetamol +/— amitriptyline 10-25mg at night
(initially 10mg nocte usually); occasionally opiates may be required.

Crusted (Norwegian) scabies

e Hyperkeratotic form of scabies seen in immunocompromise.

e Extensive crusting in areas accessible to scratching, with sparing of less
accessible areas, e.g. middle of the back; scalp usually involved.

o Treatment: see © Skin infestations, p. 540.

Cutaneous cryptococcosis

e Vesicular or papular rash which mimics molluscum contagiosum,
although umbilication is less common.

Diagnosis: aspiration (India ink stain or culture), skin biopsy, or
serum CrAg.

Management: as for cryptococcal meningitis (@ Cryptococcal
meningitis, p. 112).

Talaromyces marneffei (previously Penicillium marneffei)

e Common in Southeast Asia; similar skin findings to cryptococcosis.

e |nitial treatment with amphotericin; itraconazole thereafter until CD4
count >100 for émths.

Histoplasmosis

e May present with mucocutaneous ulceration, or with a more chronic
generalized crusting rash that may resemble ‘chronic’ impetigo.

e Diagnosis: blood culture, skin biopsy, or serum/urine antigen.

e Treatment: amphotericin or itraconazole.
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Drug rashes

Vary from mild papular eruptions to Stevens—Johnson syndrome.
Common causes include co-trimoxazole, anti-TB drugs, and NNRTIs,
but practically any drug can be involved.

Stop all potentially causative drugs if any danger signs present: fever, new
lymphadenopathy, facial swelling, mucosal involvement, blistering,
eosinophilia, 1 liver enzymes (any t ALT with symptoms of hepatitis, or
ALT >5X upper limit of normal if asymptomatic).

Do not use drugs to treat a drug-induced skin disease—once the drug is
stopped it will improve with time and supportive measures.

Self-limiting rashes are relatively common with the NNRTIs. In patients
with only mild reactions (no danger signs), consider continuing
‘essential’ drugs under close supervision.

Role of steroids is uncertain in most drug rashes—but if eosinophilia
present, steroids are often helpful.

Gingivostomatitis

Common causes include Candida (® p. 600) and herpes simplex (®
Herpes simplex, p. 565).

Severe gingivostomatitis may occur in HIV, with extensive aphthous
ulceration and necrosis. Consider topical therapy (e.g. povidone
iodine mouthwashes) and oral amoxicillin plus metronidazole. In
refractory cases with persistent ulceration, biopsy to exclude TB and
syphilis. Persistent symptoms without an easily identifiable cause are an
indication for considering ART.

Vaginal candidiasis
See © Candida vaginitis, p. 626.

Kaposi’s sarcoma
See ® HIV-related malignancy, p. 119.

Seborrhoeic dermatitis
See © Dermatology, p. 549.

Bacillary angiomatosis
See © Bartonella, p. 700.
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HIV-related malignancy

WHO stage 4 malignancies include KS, non-Hodgkin’s lymphoma (NHL),
and invasive cervical cancer. There is an * incidence of other malignancies
in HIV, including Hodgkin’s lymphoma, anal carcinoma, glioma, lung cancer,
and liver cancer.

Kaposi sarcoma

e Malignancy of lymphatic endothelial cells caused by HHV8 (= KSHV).

e 1°infection is largely asymptomatic or mild flu-like illness; virus becomes
latent inside cells. HIV tat protein causes replication and multicentric
reactivation, resulting in multifocal KS lesions.

e May occur at any CD4 count, however generally CD4 <200.

e Wide geographical variation in HHV8 infection (~50% infection
prevalence in sub-Saharan Africa).

e Incidence of KS has significantly ¢ in the ART era.

Clinical presentation

® Variable, from small numbers of skin lesions to widespread visceral
involvement. Purple/brown/black skin lesions are present in 80-90%
of patients with KS. These progress from macules to papules +/—
ulcerating tumours. Most common sites: face, lower limbs, genitalia. -
Lymphoedema common due to lymphatic obstruction; often out

of proportion to skin lesions. Swollen leg or facial oedema may be
presenting complaint. Enlarged lymph nodes also common.

Orral lesions: occur in 1/3 patients; hard palate most common site; oral
lesions are a marker for visceral involvement.

Respiratory system: dyspnoea, cough, haemoptysis, bloody pleural
effusion. CXR shows flame-shaped linear and nodular infiltrates
spreading from the hila.

Gl system: commonly involved: 40% at diagnosis, 80% at autopsy.
Symptoms include Gl tract bleeding (usually occult), abdominal pain,
malabsorption; rarely intestinal obstruction. Always consider KS as a
cause of anaemia in HIV.

Other sites: liver, pancreas, bone marrow, heart (haemorrhagic
pericardial effusion).

e Constitutional symptoms incl. fever, night sweats, weight loss.

Diagnosis

e Biopsy: skin lesions, lymph nodes, Gl tract lesions at endoscopy.

e Clinical diagnosis if biopsy not available or treatment needed
urgently: typical appearance, bloody effusion.

Treatment

e ART alone often — resolution of minor skin lesions, but complete
resolution is rare in advanced disease. If ART naive, start ART same
day if possible; switch to second-line if first-line failure suspected. Avoid
AZT with chemotherapy unless no alternative.

e Chemotherapy indicated for extensive skin lesions or visceral
involvement. Many successful outpatient chemotherapy programmes
exist in resource-limited settings. Liposomal doxorubicin or paclitaxel
recommended; vincristine and bleomycin are alternatives. Urgent
chemotherapy indicated if visceral involvement (e.g. pulmonary KS);
often significant regression with first dose of chemotherapy. Overall
survival ~50% if visceral involvement.
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Non-Hodgkin’s lymphoma

e CD4 usually <100 cells/mm? (70-90% cases).

o High-grade diffuse B-cell lymphoma most common.

o HIV-related Burkitt’s lymphoma occurs at wide range of CD4 counts;
aggressive clinical course.

Clinical presentation

e Constitutional symptoms common (fever, sweats, weight loss).

e |ymphadenopathy often but not always present.

e Extranodal disease common: Gl tract (most common), hepatic,
pulmonary, bone marrow, and CNS involvement.

Diagnosis
® Biopsy of lymph node (excision biopsy), bone marrow, or other
involved organs.

Treatment
o Effective ART plus chemotherapy. Median survival <1yr; 50% die from
lymphoma, 50% from Ols.

Uncommon NHL variants

Prognosis poor, even with chemotherapy:

e Primary CNS lymphoma: space-occupying intracranial lesions — focal
or global abnormal neurology, CD4 generally <50. Definitive diagnosis
usually not possible.

® Primary effusion lymphoma (KSHV related): ascites, pleural and
pericardial effusions, no solid tumour. Usually diagnosed late, if at all.

Cervical cancer

Caused by infection with human papillomavirus (HPV) serotypes 16 and 18;

sexually transmitted. Progression more rapid in HIV+ve women.
Prevention is a major public health priority:

e HPV vaccine programmes are expanding. Immunization of girls aged

10-15yrs (some countries include boys).

Cervical screening to detect pre-cancerous cervical intraepithelial

neoplasia, either by visual inspection assessment of the cervix using

acetic acid, or by smear cytology. Repeat cervical screening every 1—

3yrs according to local guidelines.

Treatment

Precancerous lesions can be treated to prevent progression to cancer.
Cervical cancer treatment includes effective ART and a combination of
surgery, chemotherapy, and radiotherapy depending on stage. Prognosis is
poor for advanced disease.



IMMUNE RECONSTITUTION INFLAMMATORY SYNDROME 121

Immune reconstitution inflammatory
syndrome

IRIS occurs due to restoration of pathogen-specific immunity following

ART initiation, - an exaggerated immune response to Ols. TB is the most

common Ol and therefore the most common IRIS; mortality is generally low

(~3%) apart from neurological TB IRIS (mortality 25-75%). Cryptococcal

meningitis [RIS is next most common (mortality ~20%). Two types of IRIS

are recognized:

® Paradoxical IRIS: Ol diagnosed first and treatment started - ART
initiation — clinical deterioration.

® Unmasking IRIS: ART initiation — clinical deterioration - new Ol
diagnosis.

Both types of IRIS also occur with switch to second-line ART following first-

line failure.

Paradoxical TB IRIS

Occurs 48h to 3mths after starting ART; generally lasts 2-3mths, some-

times much longer. New or recurrent manifestations of TB, including:

o Fever, sweats, weight loss; tachycardia common. -
Severe acute pulmonary TB (may mimic bacterial pneumonia).

Inflammatory lymph nodes, TB abscesses, pleural effusion.

Abdominal pain (abdominal lymph nodes, ascites).

Neurological problems may occur even in patients without obvious

prior neurological involvement.

Risk factors

e Low CD4 count — rapid immune reconstitution with ART.

e Disseminated disease: high bacterial load - t immune response.

e Short interval between initiating TB therapy and ART; however, delaying
ART too long risks additional Ols, which can be fatal.

Diagnosis

e Onset within 3mths of ART.

e Diagnosis of exclusion—exclude other causes of deterioration, e.g.
poor adherence, drug-resistant TB, other infections (Ol, pneumonia,
malaria), malignancy.

Management

e Symptomatic: analgesia; aspiration of lymph nodes/effusions.

e Only stop ART if life-threatening IRIS, e.g. neurological IRIS, *
respiratory distress, pericardial effusion, and tamponade.

Steroids indicated for life-threatening IRIS, or non-life-threatening IRIS if
symptoms are ongoing and interfering with daily activities (e.g. painful,
large lymph nodes, abdominal pain and distention, recurrent pleural
effusions). Give prednisolone 1.5mg/kg/d for 2wks, then 0.75mg/kg/d
for 2wks.

Some patients require prolonged steroids (several months)—if
symptoms recur when ¢ steroid dose, t dose for 2 further weeks and
wean more slowly.
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Unmasking TB IRIS

Generally improves with TB therapy. Drain effusions/lymph nodes.
Steroids rarely required—give if prolonged, severe, or neurological
manifestations.

Other forms of IRIS

Kaposi sarcoma (KS IRIS)—chemotherapy indicated; steroids are
contraindicated as they worsen KS.

CMV retinitis: give ganciclovir/valganciclovir +/— intraocular or systemic
steroids.

Hepatitis B IRIS: difficult to distinguish from other causes of hepatic
injury (active viral hepatitis, drug injury). Steroids may be indicated in
individual cases—seek advice.
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HIV prevention strategies

Prevention strategies include ¥ infectious risk of PLHIV and 4 risk of HIV—-
ve people acquiring HIV. Reducing high-risk behaviour is important for both
approaches (safer sex campaigns, condoms, ¥ STls, and needle exchange
and opioid replacement programmes). Behavioural change is complex, and
involves individuals, communities, and cultural and social factors such as sex
inequality.

Prevention strategies should target key populations—these depend on
local HIV epidemiology, but might include men who have sex with men
(MSM), injecting drug users, people in prisons and other closed settings, sex
workers, and transgender people.

Reducing infectious risk

e Virological suppression on ART prevents transmission.
e The UNAIDS slogan is ‘Undetectable = Untransmittable’ (U=U).

Reducing acquisition risk

® Medical male circumcision: ¥ infection risk by ~60% in heterosexual
men: evidence for benefit is much weaker in MSM.

® Pre-exposure prophylaxis (PrEP): ART before exposure (see next
subsection).

® Post-exposure prophylaxis (PEP): ART after exposure (see ‘Post-exposure
prophylaxis’ later in this section).

Pre-exposure prophylaxis

e ART taken for prevention before a potential high-risk exposure (usually
unprotected sex).

WHO (2016) recommend oral PrEP be offered to key populations as
part of combination HIV prevention approaches.

A negative HIV test is essential before starting treatment, and should be
repeated every 3mths for early detection of seroconversion.

Start PrEP a week prior to anticipated high-risk exposure; continue for
1mth after the last high-risk encounter.

e TDF alone or TDF/3TC has been shown to be equally effective. In
regions with high hepatitis B prevalence, TDF/3TC is recommended.
Effectiveness correlates with adherence; good adherence esp. important
for women. It takes 4d to achieve preventive drug levels in rectal
mucosa, 7d for penile and vaginal epithelium. Vaginal levels fall rapidly
after stopping PrEP.

Development of TDF resistance as a result of PrEP has not been
observed in studies to date at the time of writing.

Post-exposure prophylaxis
PEP significantly ¥ HIV transmission risk after occupational and non-
occupational exposures. It should be started as early as possible—ideally
within 1h; it is of no benefit if started >72h after exposure.

To pose a risk of transmission an exposure requires both potentially in-
fectious body fluids (Table 3.8) and a high-risk mechanism/site of exposure.
Table 3.9 summarizes the indications for PEP based on these factors.
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Table 3.8 Infectivity of body fluids—risk of HIV transmission

Infectious—risk of transmission Non-infectious—no risk
® Blood ® Tears
® Semen ® Sweat
® Genital secretions ® Saliva
® CSF ® Urine
® Pleural fluid ® Faeces

® Pericardial fluid
® Amniotic fluid
® Breast milk

Table 3.9 Indications for PEP

Mechanism/site of exposure HIV status of source

Positive Unknown  Negative

Percutaneous exposure to blood PEP PEP No PEP
or other infectious fluid

Mucous membrane or open PEP PEP No PEP
wound exposure to infectious fluid

(e.g. mucosal splash injury; sexual

exposure)

Mucous membrane or open wound No PEP No PEP No PEP
exposure to non-infectious fluids

Intact skin exposure to any fluids No No PEP No PEP

See Table 3.8 for definitions of infectious vs non-infectious fluids.

Occupational exposure

e Almost always preventable: investigate all cases and implement risk-
reduction measures to prevent similar incidents, e.g. more sharps
containers, avoiding re-sheathing needles, using safety needles.

e Risk of transmission from HIV+ve source patient following hollow-bore
needlestick injury is 0.3%; PEP ¥ risk by 80%.

Sexual exposure

e Unprotected sex, burst condoms, sexual assault.

e PEP is an essential component of care following sexual assault. Care
should also include emergency contraception, STI treatment, and
psychological interventions.

Other exposures

e Injecting drug use: sharing contaminated syringes and needles.

e Bites, punches: PEP indicated if break in the skin. For human bites, both
the person bitten and the person biting are potentially exposed.

e A needle discarded some time ago (‘environmental needle’) has a
negligible risk of transmitting HIV.
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Risk of hepatitis B and C transmission

e Transmission risk higher than for HIV—after needlestick transmission
risk is 6-60% for hepatitis B, and 2% for hepatitis C.

e All HCW and others at high risk (other occupational risk groups, people
who inject drugs, MSM) should be fully immunized against hepatitis B.

First aid—initial management

® Percutaneous exposure: allow the wound to bleed freely, do not squeeze
or rub injury site. Wash immediately with running water and soap or
a mild non-irritant solution (avoid alcohol-based products, iodine, and
bleach as these may irritate the wound).

e Splash exposure to intact skin: wash with running water; do not use
alcohol-based antiseptics.

o Eye splash injury: irrigate with water or normal saline—sit in a chair, tilt
head back, pour water or saline over the eye, pulling eyelids up and
down to ensure all of the eye is cleaned. If wearing contact lenses, leave
in place while irrigating (they help protect, by forming a barrier), then
remove and clean; they are now safe to wear again.

e Mouth splash injury: spit fluid out immediately; rinse mouth with water
or normal saline and spit out; repeat several times.

Assessment and baseline investigations -
e Perform incident risk evaluation (Tables 3.8 and 3.9).
e Full documentation is important for workplace compensation

(occupational exposure) and for medico-legal reasons after sexual

assault.

Source baseline investigations

e HIV rapid test if status is not known: consent should be obtained.

e HBoAYy.

e Hepatitis C antibodies (high prevalence area or high-risk source, e.g.
people who inject drugs).

Exposed person baseline investigations

e HIV rapid test to document baseline status.

e Hepatitis B surface antibodies (to determine immune status).

e Hepatitis C antibodies if source positive.

e Pregnancy test for women.

e Check baseline Cr if TDF is part of PEP regimen; check Hb if AZT
included (use AZT only if alternatives not available).

Counselling and support

o Explain risk of HIV, risks and benefits of PEP; side effects of ART drugs;
importance of adherence; anxiety management.

e Advise to use condoms until seronegative status is documented.

e For breastfeeding women, the risks and benefits need to be discussed
(seroconversion has a high risk of transmission; however, HIV infection
of exposed person is very unlikely if PEP is given).
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PEP prescription

e |nitiate PEP as early as possible following exposure (see Box 3.6 for
regimens). Give first dose while awaiting source HIV test if cannot be
done immediately. PEP is not needed if the source is negative, unless
there is reason to suspect the source is in the window period.
Dispense full 28d course: giving a starter pack no longer recommended
due to the low rate of people returning for follow-up.

Give HBV vaccine and HBV IgG if source HBsAg positive and exposed
person HBV surface antibody negative.

Follow-up
HIV test 3mths after exposure: link to care if positive.

Box 3.6 Principles in selection of PEP regimens

o Side effect management is key to completion of PEP, and often under-
managed. AZT and PIs are associated with significant side effects, and
should not be used for PEP if alternatives are available. Side effects
are more common in HIV-ve exposed people than in HIV+ve people
initiated on ART.

e Using a three-drug regimen should not be at the expense of
adherence: dual- or even single-drug regimens are still effective, and
can be used if a three-drug regimen is not tolerated.

Preferred regimens
e TDF + 3TC/FTC + DTG.
o Alternatives to DTG if contraindicated or unavailable:

® ATZ/r: unconjugated hyperbilirubinaemia is a common adverse
effect—it is a benign condition; however, many exposed people are
not willing to continue if this occurs.

® LPV/r: use only if no alternative—Gl side effects are common
(diarrhoea, vomiting, abdominal pain); often poorly tolerated.

* EFV: avoid if source is likely failing first-line ART. Insomnia, vivid
dreams, and psychiatric side effects mean it is a poor choice for PEP
given the high levels of anxiety.

* NVP must never be used for PEP due to the 1 risk of life-threatening
side effects in people with high CD4 counts, including HIV-ve people.

o Alternatives to tenofovir:

® DAT: although potentially serious, adverse effects occur late (lactic
acidosis occurs at a median of 9mths); well tolerated for PEP but
no longer available in many settings.

* ABC: avoid, due to risk of hypersensitivity reactions.

* AZT: poorly tolerated (headache, nausea); avoid if possible.

Prevention of mother-to-child transmission (PMTCT)

e |n the absence of preventative measures, mother-to-child transmission
of HIV occurs in 30-40% of pregnancies in a breastfeeding population.
The highest risk is during delivery. Other high risk times are in the third
trimester of pregnancy and during prolonged combined breast and
formula feeding (mixed feeding) of the infant.
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e Maternal viral suppression is the most important factor reducing
mother-to-child transmission; it is also essential for maternal health.
Transmission can occur even at low level viraemia.

e Advanced HIV is an under-recognized cause of maternal death in many
settings, with TB being the most common underlying cause.

® Pregnancy is an immunosuppressive state and should ideally be a
planned event in a woman living with HIV. It should be planned for
when the mother is well, has a good CD4 count, is virologically
suppressed, has good access to ART and has disclosed her status to a
supportive partner.

HIV counselling and testing

® Provider-initiated counselling and testing should be available at all
maternity services, from booking to the end of breastfeeding.

o All pregnant women should be offered testing at booking.

® Repeated testing of women who are initially HIV-ve is important to
detect seroconversion as this presents a high risk for transmission.

e National guidelines vary, but repeated testing should be offered at least
in the 3rd trimester, and/or during labour or shortly after delivery, and
3—6mthly during breastfeeding.

o Partner testing is also important: positive partners should also -
take ART for virological suppression to prevent seroconversion in
HIV-ve women.

Management of HIV+ve pregnant and breastfeeding women

e Ols need prompt diagnosis and treatment in pregnant women.
Treatment is as for non-pregnant patients.

e Women with advanced HIV should be identified and prioritized for care
jointly by experienced HIV clinicians and obstetricians.

Maternal antiretroviral treatment

e ART initiation (or re-initiation following interruption): start same day if
treatment ready and no suspicion of new Ol. If HIV is newly diagnosed
in labour, and for pregnant women not taking ART for any reason, the
first dose should be given before delivery.

o ART regimens: see © First-line ART regimens, p. 91, and Second- and
third-line ART, p. 96.

DTG use is advised throughout pregnancy, ideally with folate supplementation to
reduce the minimal risk of neural tube defects. DTG is beneficial as it is well tolerated
and rapidly reduces the VL, thus reducing the risk of MTCT.

Viral load monitoring

e Routine VL monitoring is essential. For women on ART >6mths at first
antenatal care visit, VL should be requested at booking if no recent
result.

® Do VL at 34-36wks Gestation or at time of delivery to identify high risk
babies that require enhanced PEP

e Some national guidelines recommend frequent VL monitoring during
pregnancy and breastfeeding (every 3—-6mths).

o |f failing first- or second-line treatment, switch ART without delay.
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Intrapartum care

e Caesarean section only indicated for obstetric or medical reasons.

e Universal infection control precautions should be observed during
labour and delivery, as for all pregnant women.

e Avoid instrumentation (fetal scalp clips, fetal blood sampling, and
instrumental delivery).

Postpartum management

e |tis important that there is continuity of ART care including VL
monitoring, and ongoing vigilance for Ols.

e Infants should be tested regularly. Point of care tests are preferred
when available

Safe infant feeding

e National policy should promote either exclusive breastfeeding or
formula feeding.

e |n countries where diarrhoea, pneumonia, and malnutrition remain
significant causes of child mortality, breastfeeding is recommended.

e Exclusive breastfeeding consists of breast milk alone for the first
6émths of life, followed by continued breastfeeding with appropriate
complementary foods for up to 2yrs or beyond. Breastfeeding should
stop only once a nutritionally adequate and safe diet without breast milk
can be provided.

® There is a benefit to breastfeeding of any duration for women unable to
continue for émths or more.

Infant ART prophylaxis

e Infant PEP during the first weeks of life prevents infection following
delivery, and during breastfeeding.

® High-risk infants receive longer and more intensive prophylaxis, and
include infants of the following mothers:

* Received <4wks of ART at the time of delivery.

* Mother who is poorly adherent or failing ART. This is reflected in a
VL>1000copies/ml in the 4wks before delivery, or an uncorrected
high VL earlier in pregnancy.

¢ Women identified as HIV+ve for the first time during breastfeeding,
with or without a previous negative HIV test.

e Give all high-risk infants AZT plus NVP for éwks.

o Breastfeeding high-risk infants should continue prophylaxis for a further
6wks with either AZT plus NVP or NVP alone.

e Low-risk infants (to whom none of the above-listed high-risk criteria
apply) should receive NVP alone for 6wks.

PMTCT programmes have ¥+ transmission in some countries. However,
significant challenges still remain in many settings. These include detecting
seroconversion during pregnancy and breastfeeding, ensuring sustained ma-
ternal VL suppression, and facilitating safe infant feeding.
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Special aspects of paediatric HIV

This section addresses some medical and psychosocial challenges of HIV in
childhood (<10yrs) and adolescence (10-19yrs). It should be used along-
side national guidelines both for medical protocols and to guide practice re-
garding the difficult issues of trust, confidentiality, disclosure, and adherence
in children and adolescents.

Children with HIV should be managed within the context of their family
structure. Parental health and active involvement in care is important for
long-term treatment success of the child. Children must also be given age-
appropriate information and responsibility.

More than 95% of HIV infections in children arise from mother-to-child
transmission during pregnancy, delivery, and breastfeeding. PMTCT is
therefore a high priority (® Prevention of mother-to-child transmission,
p. 126).

HIV in children progresses rapidly and has a high mortality

® The immature immune system is less able to suppress viral replication,
so untreated children have a higher VL than adults.

Without ART, mortality is 30% in the 1st year of life, and 50% by 2yrs.
The major causes of death are TB, PCP, gastroenteritis, and severe
bacterial infections.

Untreated HIV severely affects neurological development. HIV
encephalopathy is common in children, with developmental milestones
being delayed or regressing, and head circumference not increasing, or
falling off the growth curve.

Early diagnosis and rapid ART initiation are therefore essential.

Advanced HIV in children—WHO definition

o All children <5yrs due to immature immune system. (CD4% is used in
this age category. A CD4 <25% is considered significant)

e Adolescents and children 25yrs as for adults: CD4 <200 cells/mm? or
new WHO stage 3 or 4 disease (Box 3.7).

Box 3.7 WHO clinical staging for HIV in children (2010)

Clinical stage |
® Asymptomatic.
e Persistent generalized lymphadenopathy.

Clinical stage 2

Unexplained persistent hepatomegaly.
Papular pruritic eruption.

Extensive wart virus infection.

Extensive molluscum contagiosum.
Recurrent oral ulcerations.

Unexplained persistent parotid enlargement.
Lineal gingival erythema.

Herpes zoster.

Recurrent or URTI (otitis media, otorrhoea, sinusitis, tonsillitis).
Fungal nail infections.

129
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Clinical stage 3

® Unexplained moderate malnutrition not adequately responding to
standard therapy.

Unexplained persistent diarrhoea for >14d.

Unexplained persistent fever for >1mth.

Persistent oral candidiasis (after 6wks of life).

Oral hairy leukoplakia.

Acute necrotizing gingivitis/ periodontitis.

Pulmonary TB.

Lymph node TB.

Severe recurrent bacterial pneumonia.

Symptomatic lymphoid interstitial pneumonitis.

Chronic HIV-associated lung disease incl. bronchiectasis.
Unexplained anaemia (<8g/dL), neutropenia (<0.5 X 10°/L) and/or
chronic thrombocytopenia (<50 X 10°/L).

Clinical stage 4

® Unexplained severe malnutrition not responding to standard therapy.
® Pneumocystis jirovecii pneumonia (PCP).

Recurrent severe bacterial infection (e.g. empyema, pyomyositis, bone
or joint infection, meningitis, but excluding pneumonia.

Chronic HSV infection (orolabial or cutaneous of >1mth duration or
visceral at any site).

Extrapulmonary TB.

® KS.

Oesophageal candidiasis (or candidiasis of the trachea, bronchi, or
lungs).

CNS toxoplasmosis (after Tmth of life).

HIV encephalopathy.

CMV infection, retinitis or CMV infection involving any other organ
with onset after Tmth of life.

Extrapulmonary cryptococcosis including meningitis.

Disseminated endemic mycosis (extrapulmonary histoplasmosis,
coccidiomycosis or penicilliosis).

e Chronic cryptosporidiosis (with diarrhoea).

® Chronic isosporiasis.

® Disseminated non-tuberculous mycobacterial infection.

o

L]

Cerebral or B-cell NHL.
PML.
e Symptomatic HIV nephropathy or cardiomyopathy.

Diagnosis of HIV in children

Early diagnosis is essential as significant mortality occurs before 3mths of
age. However, clinical presentation is often non-specific (e.g. poor growth)
so a high index of suspicion is essential. Mothers may seroconvert during
breastfeeding and be unaware of their HIV status, so regularly test breast-
feeding mothers for HIV.
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Provider-initiated testing is indicated for the following children

e All children admitted to hospital in areas of high HIV prevalence.

o All HIV-exposed children (see later in section), and children of uncertain
HIV exposure (orphans, abandoned children).

e Children with a parent or sibling who has HIV or has died.

Children with clinical features of possible HIV, including persistent

diarrhoea, ear discharge, oral thrush, and general lymphadenopathy.

Children diagnosed with TB or pneumonia.

Children with severe malnutrition.

Children suspected to be victims of sexual assault.

When for any other reason a clinician considers it to be in the best

interests of the child.

Which tests to use in infants and children

e HIV antibodies cross the placenta, and persist until 9—18mths of
age. HIV rapid tests detect antibody, and cannot distinguish maternal
antibodies (HIV exposure) and infant antibodies (HIV infection).

e Nucleic acid tests (NATs) that detect viral DNA are therefore necessary
to diagnose HIV infection in infants <18mths.

e Dried blood spots are frequently used to collect infant samples, which
can then be sent to a centralized laboratory.

e Point-of-care testing allows same-day diagnosis and avoids delays in
initiating treatment. It is strongly recommended when available, to
improve mortality rates, retention in care and decrease caregiver
anxiety.

e A positive NAT means the infant should immediately start ART. At the
same time, NAT should be confirmed using a second sample, but ART
should not be delayed while awaiting the confirmatory result.

® Management of an indeterminate NAT or discordant results (first
test positive, second test negative) is a common dilemma requiring a
further NAT on a third sample. Consult your lab or WHO guidelines
for guidance. Always seek advice before stopping ART. ART used for
PMTCT may interfere with adequate detection of HIV infection.

® Breastfed infants have an ongoing risk of HIV infection: confirmation
that an infant is HIV—ve is only possible 12wks after all breastfeeding has
ceased.

Testing protocol for HIV-exposed infants

e Retention in care and repeated testing and early ART initiation are
essential to prevent HIV progression and mortality.

e Birth (NAT): detects infants infected during pregnancy. Encouraged if
possible, and allows very early initiation of ART, but may not be feasible
in some low-resource settings.

e 6wks (NAT): detects infants infected during pregnancy or delivery (time
of highest risk of HIV infection). If resources limited, give priority to
testing of all infants at 6wks rather than at birth.

e 9Imths (NAT): detects infants infected during initial months of
breastfeeding. (NAT remains necessary: previous guidelines to use NAT
only on infants with a positive HIV antibody test have been revised—a
negative antibody test at 9mths shows maternal antibodies have been
lost, but cannot rule out infant infection.)
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e >18mths and >12wks dfter all breastfeeding has ceased (whichever is the
latest): HIV rapid tests can be used, and testing protocol is as for adults.

As PMTCT strategies + transmission during pregnancy and delivery, around
half of infant infections now occur during breastfeeding. Maternal viral sup-
pression is the most important factor - ¢ transmission, so while testing
programmes focus on the infant, VL monitoring in the mother remains a
high priority to ensure success of PMTCT programmes.

Presumptive diagnosis of HIV infection

e Where NATs are not available, if an exposed child develops clinical
features of HIV at <18mths or <12wks since all breastfeeding has
ceased, a presumptive diagnosis of HIV should be made.

e Manage Ols and initiate ART in the usual way.

e Collect a dried blood spot for later NAT testing. If this is negative,
specialist advice should be sought before stopping ART. If the child is
still breastfeeding, the risk of HIV infection is ongoing.

Paediatric antiretroviral treatment

All children and adolescents are eligible for ART from the time of diagnosis,
irrespective of age, CD4 count or clinical symptoms.

Management of a newly diagnosed child

Ensure HIV diagnostic protocol is followed (® Diagnosis of HIV in children,
p. 130).

Initial assessment

Full maternal ART and PMTCT history.

Counselling for caregivers (and child if old enough).

Exclude TB prior to starting ART.

Examine for other Ols: particularly neurological and respiratory Ols.
Measure weight, height, and head circumference.
Neurodevelopmental assessment.

Draw baseline bloods—CD#4 and FBC.

Start co-trimoxazole prophylaxis.

Assess immunization status.

Subsequent consultations

e Address adherence challenges.

e Address disclosure to other family members where required.

e Address disclosure to child (step-wise age-appropriate approach; see
chapter 10 in R https://samumsf.org/en/resources/msf-hivtb-guide-
primary-care-2018/msf-hivtb-clinical-guide-primary-care-2018).
Continue to assess neurodevelopment/schooling challenges.

Monitor growth and nutrition, dentition, lung health, hearing/ears,
puberty and contraception requirement, and mental health.

o Assess family health—esp. parental ART adherence, and mental health.

Prescribing for children—general principles

e |f history of PMTCT failure, there is a chance the infant may be infected
with drug-resistant HIV. Record the antiretroviral drugs the mother has
been exposed to, as well as prophylactic ART given to the infant. First-
line ART regimen may need to be adjusted accordingly.
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e Use an age-appropriate FDC if available. If adult FDCs must be used,
take care to avoid underdosing and overdosing. Use functionally scored
tablets; avoid splitting unscored tablets. Some tablets can be crushed
and mixed in a little water, and some capsules can be opened—
however, not all—read the package insert carefully.

If possible, avoid syrups—dispersible tablets provide more accurate
dosing. If syrups are used, switch to solid form as soon as possible.
Administering medication to children can be difficult. Caregivers need
counselling on how to give medication and to teach children how to
swallow pills without instilling a fear of pill-swallowing.

Some antiretroviral drugs cannot be used in young children (see
Table 3.10 and following subsections).

Dosing is weight based; doses need to be constantly adjusted as the
child grows to avoid underdosing leading to drug resistance. Use
national guidelines or WHO weight-based dosing charts: available at
R http://www.who.int/hiv/pub/guidelines/ARV2018update/en/
(annex 3).

o Keep regimen as simple as possible—use as few tablets as possible,
ideally once a day.

Adolescents face many psychosocial challenges that may impact
adherence, and their needs must be understood and addressed. -

First- and second-line ART regimens

See Table 3.10. Paediatric ART regimens change frequently as new formula-
tions and weight-based dosing validations for young children become avail-
able. Check WHO and national guidelines for updates.

Diagnosis of virologic failure and switching to second-line ART

e Children may take longer than adults to virologically suppress. However

suppression should be achieved by émths on ART.

¢ Treatment failure is more common in children and adolescents (19—
57% first-line ART failure by 3yrs, c.f. 10-15% in adults).

Contributing factors incl. psychosocial challenges (stigma, lack of

responsible caregiver, disclosure issues) and ART issues (e.g. complex

regimens, unpleasant taste).

e Common avoidable factors incl. failure to * ART doses as child grows,

or to adjust for drug interactions (e.g. LPV/r and rifampicin).

Principles of VL monitoring and diagnosing and managing virologic

failure are the same as in adults (© Treatment failure, p. 95). Second-

line ART regimens for children are given in Table 3.10.

For children and adolescents, in addition to risk of Ols, a prolonged high

VL can negatively affect neurodevelopment.

See WHO paediatric antiretroviral drug dosing chart for drug doses (®
pp. 136-137).
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Table 3.10 First- and second-line antiretroviral drug regimens

First line Second line

Neonates (birth to 4wks)

Preferred regimen: Not applicable

AZT + 3TC + RAL

Alternative regimens:

AZT + 3TC + NVP

AZT + 3TC + LPV/r (>42wks corr. gestational
age)

corrected gestational age—avoid in this age group.

RAL should be changed to LPV/r after a maximum of 3mths, to minimize
selection for resistance to integrase inhibitors.

If RAL not available, use NVP for first 4wks, then change to LPV/r.

Children (<10yrs)

Preferred regimen: AZT + 3TC + ATV/r
- ABC + 3TC + DTG or LPV/r

Alternative regimens: AZT +3TC + DTG

ABC + 3TC + LPV/ror ATV/r

Special situations: AZT + 3TC + DTG

ABC + 3TC + RAL* AZT +3TC + RAL

ABC + 3TC + EFV or NVP AZT +3TC +

AZT may be used if ABC contraindicated due ATV/ror LPV/r

to hypersensitivity Change AZT to

* RAL use may compromise later DTG use TDF (children
>2yrs: seek advice
for <2yrs)

New formulations of ARVs are continually being produced.
TAF only used for age and weight groups with approved TAF dosing

DTG approved from 3kg/4weeks of age in 2020 and its use is subject to
availability of the correct dispersible formulation

TDF use in children is only recommended where good monitoring of bone
mineral density (BMD) and Creat are available.

EFV not recommended in <3yr old

If using NNRTIs in infants and children with PMTCT exposure, be aware
that resistance may have already developed. Monitor VL closely.

Adolescents (10-19yrs)

Preferred regimen: AZT + 3TC/FTC + ATV/
TDF + 3TC/FTC + DTG ror LPV/r
Alternative regimen: 2 NRTIs +

TDF/ABC + 3TC/FTC + EFV DTG
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Additional notes on age- and weight-related restrictions

Protease inhibitors

® LPV/r pellets should not be used in infants <émonths (risk of

aspiration)

ATV/ris only approved for children 23mths; however, there is limited

availability of formulations suitable for children <6éyrs, and ritonavir

needs to be given separately due to lack of an FDC. ATV/r has the
advantage of being a once-daily dosage and is generally better tolerated
than LPV/r.

e Darunavir is an alternative Pl used in third-line, but may be used in
second-line regimens for children with likely NNRTI and Pl resistance,
e.g. with PMTCT exposure and then failure of LPV/r or ATV/r-based
regimens). Current dosage guidelines only for >3years and >10kg.
Always boosted with ritonavir.
¢ EFVis not recommended for children <3years and <10kg due to

difficult pharmacokinetics affecting dosing.
* Be aware of extensive resistance to NNRTIs in PMTCT exposed
infants.

NRTIs

e TDF is now approved for children >2yrs, but only included in WHO
preferred regimens for >30kg.

e Following TDF or ABC failure, AZT should be used to optimize NRTI
backbone.

Third-line ART

e Needs specialist advice and should be based on genotyping. Third-line
regimens usually include 1-2 NRTI plus darunavir/ritonavir plus DTG
or RAL.

Adverse effects of ART in children
e Overall, adverse effects are similar to adults (® Antiretroviral
drugs: doses and adverse effects, p. 135).
NVP: hepatitis and skin hypersensitivity reactions are less common.
EFV: CNS effects incl. vivid dreams; may — gynaecomastia with long-
term use (NB physiological gynaecomastia may occur in teenage boys,
which resolves spontaneously over time).
e TDF: main concerns are (1) renal impairment and (2) loss in bone
mineral density. Routine monitoring is often not possible in low-
resource countries; follow national guidelines.
AZT: main adverse effect is anaemia, avoid if possible if Hb <8g/dL.
LPV/r: both syrup and pellet formulations have bitter taste - adherence
problems in children. Gl side effects not common in young children,
but more common in teenagers esp. in 1st 3wks. Drug interactions are
common, esp. with rifampicin (Box 3.8).
e ATV can cause unconjugated hyperbilirubinaemia; this is a benign
process, and not associated with liver injury. Counsel patient on
the possibility of jaundice. ATV/r cannot be used with standard TB
treatment.

WHO paediatric antiretroviral drug dosing chart
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TB in HIV+ve children

TB is the commonest cause of mortality in children with HIV, and all chil-
dren with suspected TB must be tested for HIV. Source of TB infection is
usually an adult within the household or in close regular contact with the
child. HIV+ve children are more at risk of TB due to both immunosuppres-
sion and because they are more likely to be a contact of an adult with HIV/
TB co-infection. See ®© TB in children, p. 163, for general information about
TB in children.

Specific features of TB in HIV+ve children

e HIV+ve children are at * risk of active TB following infection; they
progress more quickly from infection to disease; and are at t risk of
extrapulmonary TB incl. miliary TB and TBM.

HIV+ve children should be screened for TB at every contact with
healthcare, including history of TB contact, symptoms, and weight.
Symptoms are often non-specific and most cases of pulmonary TB are
smear negative, so a high index of clinical suspicion is needed.
Bacteriological confirmation is often difficult. However, a clinical
diagnosis of TB can often made on careful clinical assessment.

o Start empiric TB treatment if there is a high clinical suspicion of TB.

Bacteriological confirmation of TB in HIV-infected children

e Urinary TB LAM: indicated for all severely ill children requiring admission
(irrespective of CD4 count); or CD4 <100 and symptoms or signs of
TB. Xpert MTB/RIF: sputum and non-sputum samples.

o Xpert MTB/RIF: may be performed on induced sputum, gastric washings,
LN aspirates, CSF, pleural or ascetic fluid.

e A negative TB LAM or Xpert MTB/RIF does not exclude TB.

Treatment

e TB treatment regimens are as for adults. Use weight-based dosing
tables; child-friendly FDCs are available for children.

e NB ethambutol 20mg/kg/d is safe for children, regardless of age.
ethionamide preferred to ethambutol in TBM for better CNS
penetration.

Box 3.8 Drug interactions—rifampicin and ART

e EFV and all NRTIs: no dose adjustment needed.

® NVP: avoid with rifampicin: change NVP to Pl or EFV

® |LPV/r: age >5yrs, use double dose LPV/r. Age <5yrs, give additional
ritonavir at 75% of the normal LPV/r dose; if single-drug ritonavir not
available use triple NRTI regimen (AZT + 3TC + ABC) for duration
of TB treatment (may jeopardize NRTIs for future if resistance
develops).

ATV/r: dose adjustment not determined, change to LPV/r.

e DTG: the weight-based daily dose should be give twice daily.

RTG: child dose adjustment not determined: seek advice if no
alternative.
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Starting and switching ART in children with TB

e Start ART as soon as possible and within 8wks of starting TB treatment,
irrespective of CD4 count or clinical stage.

e TB meningitis: delaying ART 2mths after TB therapy started associated
with fewer severe adverse events compared with immediate ART.

® Regimen failure: follow above-listed recommendations for ART
initiation.

Other common diseases in HIV+ve children

Have a high suspicion of TB in all severely ill HIV+ve children.

Respiratory disease

Bacterial pneumonia

e Common cause of death.

® Recurrent severe bacterial pneumonia is WHO stage 4 condition.

e TB may present as acute and/or severe pneumonia.

e Also treat for PCP if HIV-exposed/infected, esp. if age <1yr (see next
subsection). Severe respiratory distress does not rule out PCP.

Pneumocystis pneumonia

e Common cause of severe, fatal pneumonia in HIV+ve children <1yr,
and those that are severely immunocompromised and HIV exposed
unifected children <émths.

e Presentation: dyspnoea, t RR, cyanosis +/— fever. Chest auscultation is
non-specific; CXR may show diffuse infiltration or hyperinflation.

e Co-trimoxazole prophylaxis ¥ but does not completely abolish PCP
risk, so cannot completely exclude diagnosis PCP.

e Treat empirically if suspected: the first dose of co-trimoxazole should
be given while awaiting transfer to hospital.

e Treat with co-trimoxazole 15-20mg/kg trimethoprim plus 75-100mg/
kg sulfamethoxazole IV/PO daily, in three or four divided doses for
21d. Once improving, IV may be switched to oral if no diarrhoea or
malabsorption. Test and treat for concurrent CMV if resources allow.

e Give prednisolone if hypoxic or tachypnoeic: 1mg/kg bd for 5d, then
1mg/kg od for 5d, then 0.5mg/kg od for 5d.

e Give co-trimoxazole prophylaxis once treatment complete.

Lymphocytic interstitial pneumonitis

e Rare <1yr, usually presents in 2nd or 3rd year of life in child not
on ART.

e Presentation: cough, dyspnoea, fever (differential diagnosis TB);
symmetrical lymphadenopathy, clubbing, parotid enlargement.

e CXR features include reticulonodular shadowing, and bilateral hilar
lymphadenopathy (without airway compression).

e Treatment is with corticosteroids.

Neurological disease

TB meningitis

e High mortality; significant morbidity. Start early empiric treatment if
suspected. Prefer ethionamide to ethambutol.
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Bacterial meningitis

Common in HIV; symptoms may be non-specific, e.g. fever, vomiting.
Start empiric antibiotics promptly if suspected.

Cryptococcal meningitis

Rare in children. Usually in older HIV+ children not on ART. Routine
screening and 1° prophylaxis are not recommended. Diagnosis is as for
adults (® Cryptococcal meningitis, p. 112).

Measurement of CSF opening pressure and therapeutic LP are essential,
and reduce mortality.

Treatment—see Box 3.9.

As for adults, ART initiation (or regimen switch) should be delayed 4—
6wks from initiation of antifungal treatment.

HIV encephalopathy
e Caused by HIV infection of neural cells. May be the first indication a

child is HIV+ve. Recognition important as early diagnosis and ART can
{ long-term sequelae.

Suspect if head circumference not increasing as expected; and/or if
developmental milestones are delayed or have regressed.

Diagnosis of exclusion: investigate for TB and other Ols. Important
differential diagnoses include TB arachnoiditis or spinal TB. HIV
encephalopathy is not a cause of acute neurological deterioration.
Multidisciplinary approach important: initiate ART (switch regimen if
ART failure), psychosocial support, and physiotherapy.

May = HIV myelopathy with spastic diplegia.

Box 3.9 Treatment of cryptococcal meningitis in children

Induction regimen

o Preferred regimen: amphotericin B (1mg/kg/d) plus flucytosine

(100mg/kg/d, in 4 divided doses) for 1wk; followed by fluconazole

12mg/kg/d (max. 800mg daily) for 1wk.

Alternative regimens, depending on drug availability:

® Flucytosine (100mg/kg/d, in four divided doses) plus fluconazole
(12mg/kg/d, max. 800mg daily) for 2wks; or

* Amphotericin B (1mg/kg/d) plus fluconazole (12mg/kg/d, max.
800mg daily) for 2wks.

Consolidation phase
® Fluconazole 6—12mg/kg/d (max. 800mg daily) for 8wks.

Maintenance
e Fluconazole émg/kg/d.

Criteria for discontinuation of maintenance therapy

o Children >5yrs (VL monitoring available): stable on and adherent to
ART and fluconazole for at 21yr, CD4 2100, and fully suppressed VL.

e Children >5yrs (VL monitoring not available): stable on and adherent
to ART and fluconazole for >1yr and CD4 >200.

® Children 2-5yrs: stable on and adherent to ART and fluconazole for

21yr, and CD4 percentage >25% or absolute CD4 2>750.

Children <2yrs: maintenance treatment should not be discontinued.
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Prevention of opportunistic infections in children
Co-trimoxazole

For prevention of PCP, bacterial pneumonia, toxoplasmosis, diarrhoea, and
malaria. See Box 3.10.

Box 3.10 Co-trimoxazole prophylaxis dosing in children
There are two widely available formulations:
e Suspension of 40mg trimethoprim/200mg sulfamethoxazole per 5mL.
o Tablets of 80mg trimethoprim/400mg sulfamethoxazole.
® Dosing is weight-based:

® 3.0-4.9kg: 2.5mL daily.

® 5.0-13.9kg: 5mL daily.

® 14.0-29.9kg: 10mL daily, or 1 tablet daily.

® >30kg: 2 tablets daily.

Indications
e Give to all HIV-exposed infants from éwks of age.
e Can be stopped after a definitive HIV-negative test (taken at least 12wks
after all breastfeeding has stopped and >6mths of age). -
e For HIV+ve infants, continue for life (countries where bacterial
infections and malaria are common); if country guidelines do not
recommend life-long prophylaxis, stop in children >5yrs after a
minimum of 12mths ART, with two consecutive CD4 counts >200.

Isoniazid preventative therapy (IPT)

e Give IPT to all HIV exposed children <5yrs, and all HIV+ children
(irrespective of age) with household contact with drug-sensitive TB.

e Exclude active TB before initiating (in practice, this means a well child
without clinical suspicion of TB).

e Dose: isoniazid (10mg/kg daily, max. 300mg/d) plus pyridoxine (<5yrs
12.5mg daily; >5yrs, 25mg daily), both for 6mths.

e Repeat IPT if there is a further exposure (also indicated even if
immediately after TB treatment has been completed).

® |n neonates whose mother has active TB, start empiric TB treatment
rather than IPT if there is any clinical suspicion of TB.

Additional prophylaxis
Follow national guidelines: may include multivitamins, repeated doses

of vitamin Ajimmunisations and regular deworming with albendazole/
mebendazole.
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Tuberculosis trends, challenges,
and lessons

TB has been curable for >50yrs, yet 10 million people develop active TB
and 1.7 million people die of TB globally each year—most in LMICs. TB is
strongly linked to poverty and 75% of patients are aged 15-50yrs, with a
high incidence in exposed infants. Treatment is highly effective in curing dis-
ease and preventing transmission.

Important challenges and developments include the following:

e Despite widespread ART that 4 TB risk, TB incidence remains high in
high HIV prevalence areas. HIV prevention and t ART are important to
further ¥ TB incidence.

e * drug resistance (driven by economic and political instability and weak
TB programmes) has ¥ cure rates, making TB control more difficult and
expensive.

e New TB diagnostics and medications provide opportunities to improve
detection and control.

e TB is a major contributor to under-five mortality, but is often classified
as ‘pneumonia’, ‘meningitis’, or ‘malnutrition” deaths.

In 2015, the WHO launched their End TB Strategy (Box 4.1). See also
Box 4.2.

Box 4.1 Elements of the WHO End TB Strategy
(2016-2035)
e Pillar 1. Integrated patient-centred care and prevention:

* Early TB diagnosis incl. universal drug susceptibility testing;
systematic screening of multidrug resistant (MDR) contacts and
high-risk groups.

* Universal treatment incl. for drug-resistant TB; patient support.

* Collaborative TB/HIV activities; management of comorbidities.

* Preventive treatment of high-risk groups; TB vaccination.

e Pillar 2. Bold policies and preventive treatment:

* Political commitment and adequate resources for treatment and
prevention.

® Widespread stakeholder engagement.

* Universal healthcare policy with regulatory frameworks for case
notification, vital registration, quality and rational use of medicines,
and infection control.

* Social protection, poverty alleviation, and action against other
determinants of TB.

o Pillar 3. Intensified research and development, including:

* Discovery, development, and rapid uptake of new tools,
interventions, and strategies.

® Research to optimize implementation and impact; and promote
innovations.
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Box 4.2 Lessons learned in TB treatment and control

TB-related deaths fell 100-fold in Europe and the USA between 1900

and 1980. Between 1995 and 2010 ~46 million patients were success-

fully treated through directly observed therapy, short-course (DOTS)

programmes, which t treatment success rate from 57% to 87% among

smear +ve cases. Several lessons can be drawn from these experiences:

® The public sector has responsibility for ensuring TB treatment and
control, usually through a national TB programme.

® TB treatment should be provided free of charge. Where possible,
patients should be spared all costs of TB diagnosis and treatment.

e TB treatment and control must be integrated within the general health
services, since that is where TB cases present.

e Collaboration between TB and HIV programmes is essential.

® For good TB control, the social determinants of TB must be tackled,
incl. poverty, housing, and costs of diagnosis/treatment.

e Infants should be immunized with BCG (® BCG, p. 147).

e Secure an uninterrupted supply of essential TB drugs.

o Establish a reliable monitoring, recording, and reporting system.

TB control programmes

TB control programmes require a structure, usually at national level, to
coordinate regimens, protocols, training, drug supply, laboratory quality
assurance, and monitoring of outcomes.

Detecting and curing smear +ve PTB cases, which are the most in-
fectious, is an effective means to + TB transmission. Accordingly, a key
priority of a TB programme is to achieve a high rate of treatment success
among smear +ve PTB cases. Poor treatment - * transmission and *
drug resistance. Once a TB programme is achieving >85% treatment suc-
cess, the next priority is to t case finding.

Directly observed treatment (DOT)

DOT is direct observation of the patient taking all drug doses. Historically,

it was an essential element of TB control. DOT is still recommended, but

varies in practice, and evidence for its efficacy is inconsistent.

e DOT is likely more effective in patients with risk factors for poor
adherence, and certain subgroups, e.g. HIV+ve, MDR-TB.

e DOT - improved outcomes when administered by HCWs or trained
lay professionals rather than family members; and in community/
home-based settings, rather than healthcare settings.

e |n addition to DOT, other factors — improved outcomes include
patient and staff education, material and psychological support,
telephone/SMS communication, and digital medication monitors.

e Video observed therapy (VOT) appears effective in high-income
settings and has the potential to supplement/replace DOT.
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Pathogenesis

Microbiology

Mycobacteria are slender aerobic bacilli that are ‘acid-fast’ on Ziehl—
Neelsen (ZN) staining. Mycobacterium tuberculosis complex comprises
M. tuberculosis, M. africanum, and M. bovis. M. africanum behaves clinically
and epidemiologically like M. tuberculosis and is found mainly in West Africa.
M. bovis is a pathogen of cattle and other domestic and wild animals, and
can also cause TB in humans. All are slow-growing mycobacteria that may
require up to éwks for growth in culture.

Transmission

Individuals with active pulmonary TB (PTB) produce airborne droplet nuclei
containing infectious M. tuberculosis while coughing, speaking, and sneezing.
Infection occurs when these are inhaled by a susceptible person. Crowding,
poor ventilation, and duration of exposure 1 risk of transmission. M. bovis
can be transmitted by the airborne route, but human infection also occurs
through ingestion of unpasteurized milk from infected cows. Transmission
may also result from handling TB cultures in the laboratory if appropriate
safety equipment and processes are not in place. Other modes of trans-
mission are rare.

- TB infection

Aerosolized particles containing M. tuberculosis reach alveoli — innate im-
mune response, ingestion by phagocytic cells, and transport to regional
lymph nodes (LNs). Here the infection may either be contained, or spread
via lymphatics or bloodstream to other organs. Development of specific
cell-mediated immunity - lymphocyte cytokine secretion — recruitment
and activation of macrophages, which organize into the granulomas charac-
teristic of TB, effectively ‘walling in’ the bacteria.

In >90% of immunocompetent hosts, the outcome of infection with
M. tuberculosis is containment of the infection without clinical illness.
A fibro-nodular scar at the site of granuloma can sometimes be seen on
CXR in the upper lobes (Ghon focus); more commonly, the lesion is not
detectable radiographically and a positive TST or TB interferon gamma re-
lease assay (IGRA) is the only evidence of infection. M. tuberculosis persists
intracellularly in a quiescent state within macrophages, retaining the ability
to reactivate at a later time, as state known as ‘latent TB infection’ (LTBI).

Active TB disease

In a minority of adults 1° infection is not contained and progressive 1°
TB develops. Disease risk is higher in children, especially in the year fol-
lowing infection. Children <2yrs old and anyone with ¢ cell-mediated im-
munity are at * risk, esp. for disseminated disease, e.g. miliary TB and TB
meningitis (TBM).

Approximately 5-10% of immunocompetent adults with LTBI go on to
develop active TB. About half this risk is in the 1st 1-2yrs after infection,
the other half is during the remainder of the individual’s lifetime. A number
of factors including HIV infection 1 risk of disease reactivation (Box 4.3).

Reinfection with a new strain of M. tuberculosis may occur after successful
TB treatment, esp. in HIV+ve individuals.
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BCG vaccination

BCG is a live attenuated vaccine derived from M. bovis. Protective efficacy
against active TB ranges from 0% to 80% for reasons which remain con-
troversial. BCG provides some protection against miliary TB and TBM in
children. It should be given at birth to all children in high TB prevalence
countries (except HIV+ve children, see © Table 22.4, p. 872, and BCG,
p. 147). BCG appears to have little or no impact on the overall incidence or
transmission of TB in a community.

Box 4.3 Risk factors for development of active TB disease
in individuals infected with M. tuberculosis

e HIV infection: strongest known risk factor (relative risk (RR) ~20);
risk ¥ with ART but remains higher than general population.

® Recent infection: risk of active TB much greater in first 1-2yrs after

infection, esp. for children.

Age: weakened immunity at the extremes of age.

Malnutrition (body mass index (BMI) <18.5 - RR 2.6).

Vitamin D deficiency.

Diabetes mellitus (RR ~2.5).

Silicosis (RR ~2) and other causes of lung fibrosis.

Intercurrent infections (e.g. measles, visceral leishmaniasis).

Alcohol (>40g/day - RR 2.9).

Active smoking (RR 2.6).

Indoor pollution (RR 1.5).

Poverty: probably many biological mechanisms involved.

Immunosuppression (e.g. corticosteroids, malignancy, anti-TNF

therapy).
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Clinical features

Diagnostic resources vary widely in different settings. Most TB cases, esp.
those with the poorest prognosis and those most infectious to others, can
be diagnosed with basic resources, e.g. smear microscopy.

TB in adults

One or more non-specific systemic symptoms are present in most pa-
tients: + weight, + appetite, fever, night sweats, or malaise. Other symptoms
are related to the site(s) of disease. PTB is the commonest presentation and
the most important epidemiologically since it drives transmission. However,
TB may affect any organ — a variety of clinical presentations.

Pulmonary TB

Involves lung parenchyma. Cough is common and often productive. Cough
for >3wks should always raise suspicion of TB. Other symptoms may in-
clude haemoptysis, chest pain, or breathlessness.

Physical examination is often normal or findings non-specific. Some pa-
tients look ill and wasted with fever and tachycardia, others may appear sur-
prisingly well (even in the presence of severe CXR findings). There may be
localized crackles or signs of pleural effusion on chest examination. Finger
clubbing suggests a diagnosis other than TB, e.g. lung cancer, bronchiectasis,

- or empyema. Occasionally bronchiectasis may be 2° to lung damage from

chronic or previous PTB.

Other causes of cavitating lung disease and non-specific symptoms in-
clude non-tuberculous mycobacteria (NTM), lung cancer, and fungal lung
disease. More rarely, melioidosis (& Melioidosis, p. XX) and paragonimiasis
(® Paragonimiasis, p. XX) may cause a similar presentation in some settings.

Sputum smear +ve PTB (AFB seen in sputum; see Colour Plate 10a.)
accounts for ~65% of PTB cases. A positive AFB smear in a high TB prevalence
area strongly suggests TB since NTM disease is much less common. Smear
+ve patients are most infectious, more likely to have cavities on CXR, and
often sickest (mortality is high without treatment). HIV co-infected patients are
less likely to have cavities, so less likely than HIV—ve cases to be smear +ve.

Smear —ve PTB remains relatively common in immunocompetent adults,
but diagnosis involves a degree of uncertainty unless confirmed by PCR or
culture. Many of these patients will become smear +ve if not treated. While
underdiagnosis of smear —ve PTB is clearly undesirable, overdiagnosis also
creates problems, by misusing the scarce resources of the TB programme,
overlooking other treatable diagnoses, and undermining the programme’s
credibility in the community by ¥ success rate of treatment.

Complications of pulmonary TB

Acute complications include haemoptysis (may be life-threatening) and
pneumothorax. Chronic complications include bronchiectasis, lung fibrosis,
and aspergillomas (fungus balls) in residual cavities.

Pleural TB

Often unilateral, commonly large, TB pleural effusions can be detected on
examination and confirmed by X-ray, USS, and/or diagnostic aspiration. TB
effusions are exudates (fluid protein >50% serum protein concentration).
Effusions are seldom smear +ve and mycobacterial PCR and culture may
be negative (® Diagnosis, p. 160). In high-incidence areas, if pleural adeno-
sine deaminase (ADA) is >40U/L with lymphocyte-to-neutrophil ratio of
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>0.75, a presumptive diagnosis of pleural TB can be made. In practice, in
the absence of explanations such as heart failure, parapneumonic effusion,
or malignancy, TB will be the commonest cause of a ‘straw-coloured’ effu-
sion. Patients with pleural TB may also have involvement of the lung paren-
chyma on CXR, esp. in HIV co-infection. Hence, sputum smear and culture
should be performed. Culture of pleural biopsy tissue may also be helpful
and histology of a pleural biopsy usually shows granulomas.

TB lymphadenitis

May involve any site. Cervical LNs are most commonly involved
(‘scrofula’)—esp. right inferior cervical chain as TB bacilli ascend from the
paratracheal chain into the right cervical LNs. Lymphadenopathy is typic-
ally chronic (weeks—months), and seldom acutely inflamed, distinguishing it
from acute viral/bacterial infections. LNs may initially feel rubbery and non-
tender, becoming matted or fluctuant, and sometimes discharging spontan-
eously through the skin to produce chronic sinuses with scar formation. TB
LNs >3cm in diameter usually contain necrotic areas allowing a little pus
to be aspirated. Aspiration of a pointing LN also creates a clean tract that
helps prevent scarring. If a large LN is entirely solid, suspect another diag-
nosis. Paradoxically, TB LNs sometimes enlarge during TB therapy. These
characteristics, and the asymmetrical involvement, help to distinguish most
cases of TB lymphadenitis from other causes including persistent general-
ized lymphadenopathy of HIV.

Aspirated LN pus is smear +ve in ~50% cases, esp. in HIV. GeneXpert
is ~80% sensitive compared with culture. If negative on needle aspiration,
diagnosis can be confirmed by excision biopsy for histology and TB culture
(usually a minor procedure in adults). If TB suspected, caseating granu-
lomata on histology are highly suggestive.

Osteomyelitis

Most commonly affects the spine (Pott’s disease). All age groups are af-
fected and any level can be involved, although commonly 22 adjacent ver-
tebrae at the thoracolumbar junction are infected and in ~30% there is >1
level of spinal involvement.

Anterior vertebral collapse - wedge-shaped vertebra — characteristic
kyphosis deformity (‘gibbus’). Paravertebral cold abscesses or psoas ab-
scesses may accompany Pott’s disease, but usually do not require surgical
drainage. The presence of a gibbus in a TB-endemic area is highly suggestive
of spinal TB.

MRl is useful if available; CT is second choice; and plain radiographs are
often of little help. X-ray signs of intervertebral disc and adjacent bone in-
volvement +/— paravertebral soft tissue densities suggest an infective aeti-
ology but cannot reliably distinguish TB from other infections (e.g. Brucella,
staphylococci).

If present, a cold abscess can be aspirated; most are smear—ve; some are
GeneXpert +ve; culture is most sensitive. Imaging-guided biopsy of the in-
fected disc or adjacent bone requires sophisticated resources.

Spinal TB generally responds well to drug treatment. Rarely patients
develop rapidly progressive spinal cord or cauda equina compression, re-
quiring urgent decompression surgery. If surgery is not available, strict bed
rest and steroids should be used until the neurological features improve,
with gradual steroid withdrawal thereafter. Occasional patients with severe
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and unresolving deformities (adults with >60° angulation or children with
>30° angulation on X-ray) or chronic neurological compromise benefit
from neurosurgery or orthopaedic surgery, if available. With these excep-
tions, medical therapy alone will result in neurologic improvement or com-
plete recovery in most patients. Spinal deformity will persist, but becomes
painless.

TB of other sites (e.g. sternum, hip, knee) generally requires aspiration or
biopsy to distinguish TB from other chronic infections.

Miliary TB

An aggressive form of blood-borne TB more common in infants and the
immunosuppressed. Typically, the onset is non-specific with progressive
fever (sometimes with rigors, which are rare in other forms of TB), mal-
aise, and ¥ weight without a clear identifiable cause. Clinical suspicion is
raised by a history of known or likely recent contact with infectious TB.
Physical findings are commonly non-specific, but can include hepatomegaly,
mild splenomegaly (which is not a feature of other forms of TB), tachyp-
noea, and wasting.

A CXR (or, preferably, CT scan) demonstrating a diffuse, small nodular
infiltrate suggests miliary TB and warrants initiation of TB treatment if the
clinical picture is compatible. Sputum smear and TST may be —ve; sputum
PCR is usually +ve. If available, biopsy of liver, bone marrow, LNs, or lung

- parenchyma often yield granulomas and/or AFB. Without prompt treat-

ment, the patient with military TB will inevitably deteriorate and die, often
when respiratory distress or TBM occurs.

TB meningitis

More common in children and the immunosuppressed. Onset is often in-
sidious and characterized by progressive fever that may be accompanied
by headache, irritability, vomiting, and ¥ consciousness, ultimately - coma.
The pace of illness is characteristically slower than in acute bacterial menin-
gitis. Neck stiffness is variable, esp. early in the course. Cranial nerve palsies
(particularly VI, also IlI, IV, VIII) are common, as these nerves run through
inflammatory exudate at the base of the brain. Other focal neurological
signs may develop as a result of cerebral vasculitis, tuberculomas, or hydro-
cephalus. Seizures can occur.

Diagnosis rests on CSF examination. Typically, there is * CSF pressure,
t CSF white blood count with a lymphocytic predominance, * protein,
and ¥ glucose. However not all these abnormalities are present in every
case—in particular, neutrophils may predominate early in disease and in
HIV co-infection. CSF is rarely AFB smear +ve; mycobacterial culture is
+ve in ~80% cases, and GeneXpert in ~50% cases; sensitivity is higher with
large volumes (8—10mL) and CSF concentration. Evidence of TB should
be sought elsewhere—up to 50% of patients have abnormalities on CXR.
In HIV+ve individuals, CSF should also be examined for Cryptococcus (©
Cryptococcal meningitis, p. 112)

A decision to start TB treatment is made on the basis of clinical features,
suggestive CSF abnormalities, and the absence of a likely alternative diag-
nosis, since delay in TBM treatment - poor outcome. Give 2mths inten-
sive phase treatment, followed by 7-10mths continuation phase. Should
diagnostic uncertainty exist, repeat LP during observation, or after starting
treatment, may be helpful.
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Give adjunctive steroids to all HIV—ve patients with TBM (adults
>14yrs: dexamethasone IV/PO 0.4mg/kg/24h initially, gradually ¢ over
6-8wks; children: dexamethasone IV/PO 0.6mg/kg/24h or prednisolone
PO 4mg/kg/24h for 4wks, then gradually weaned over 4wks). Evidence
for steroids in HIV+ve persons with TBM is unclear. Some recommend
delaying initiation of ART for 8wks in those with HIV and TBM, due to the
risk of IRIS.

Intracranial tuberculomas may accompany TBM or may develop in iso-
lation or as part of disseminated (miliary) TB. Presentations include seiz-
ures, focal neurological deficits, and incidental findings on brain imaging.
Tuberculomas may also develop or enlarge ‘paradoxically’ during treatment
of these forms of TB. Tuberculomas may require long courses of steroids.
Because lesions can persist on brain scans, sometimes with persistent con-
trast enhancement, TB treatment may need to be prolonged. Treatment
duration is usually as for TBM.

Complications of TBM are common and include focal neurological
deficits, cognitive impairment, seizures, vasculitis - stroke, ¥ Na due to
syndrome of inappropriate antidiuretic hormone secretion (SIADH),
tuberculomas, and hydrocephalus. Communicating hydrocephalus is more
common in children and may be treated with diuretics and repeated LP;
non-communicating hydrocephalus requires ventriculoperitoneal shunt or
neurosurgery.

Abdominal TB

Most commonly affects the terminal ileum and peritoneum. Typical symp-
toms include fever, night sweats, abdominal pain, ¥ weight, abdominal dis-
tension, diarrhoea, or partial bowel obstruction. A right lower quadrant
‘mass’ may be palpable. Ingestion of unpasteurized milk products may sug-
gest M. bovis infection, treatment for which is the same as for M. tuberculosis
(but note that M. bovis is intrinsically resistant to pyrazinamide).

Diagnosis is usually made from surgical or endoscopic specimens; hist-
ology shows granulomatous inflammation which may be difficult to dis-
tinguish from Crohn’s disease. Peritoneal TB often develops over time -
ascites. Suspect TB if there is ascites without another obvious cause, e.g.
cirrhosis. US or CT scans may show thickened terminal ileum, mesenteric
LN, thickened contrast-enhancing peritoneum, and ascites. The ascitic fluid
resembles TB pleural fluid (® Pleural TB, p. 148). At surgery or laparoscopy,
the peritoneum appears covered in white nodules and fibrinous exudate;
culture and histology of a peritoneal biopsy are diagnostic.

Pericardial TB

Often initially suspected on the basis of globular enlargement of the car-
diac silhouette on CXR in symptomatic patients. Pericardial TB is more
common in HIV co-infection. Clinical features of tamponade may be pre-
sent (1 jugular venous pressure (JVP), pulsus paradoxus, 4 BP, muffled heart
sounds, + oedema, hepatomegaly) and a pericardial rub is occasionally aud-
ible. USS readily confirms an effusion often with a ‘shaggy coat’ appearance
of the pericardium; later presentations may already have features of peri-
cardial constriction.

Therapeutic pericardial aspiration for tamponade requires USS guidance
or at least electrocardiogram (ECG) control. Pericardial fluid is similar to
pleural fluid in TB (® Pleural TB, p. 148), although often bloodstained. In
practice, the diagnosis is often made by on the basis of a pericardial effusion
in the absence of other likely causes.
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The risk of recurrent tamponade and later pericardial constriction is ¥ by
adding corticosteroids to standard TB treatment (starting adult dose pred-
nisolone 60mg/d, gradually weaned over the first 6—12wks of TB treat-
ment). Steroid treatment 1 risk of malignancy in ART-untreated HIV+ve
patients; start ART treatment within 2wks.

Genitourinary TB

Can involve any part of the male or female genitourinary tract. Renal TB
may present with dysuria, haematuria, and flank pain or a mass in the flank.
Urinalysis typically shows pus cells, but routine culture is —ve (‘sterile py-
uria’). Diagnosis usually requires TB culture of urine. TB of the uterus or
adnexae presents as infertility, pelvic pain or mass, or bleeding. Epididymal
swelling is the most common presentation of genital TB in males. Biopsy is
usually required to distinguish TB from other possible causes, though im-
aging (CT scan) may be suggestive of TB.
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Diagnosis
Sputum smears

Smear microscopy is the most widely used diagnostic test for TB world-
wide, and access to reliable, quality-controlled sputum smear microscopy
is a prerequisite for a successful TB programme (Box 4.4). Examine at least
two sputum samples from any patient who has a persistent cough lasting for
>2wks. Two specimens obtained in the clinic are as sensitive as two samples
on separate days. LED fluorescence microscopy is ~10% more sensitive
than ZN stain. The concentration of bacteria (scanty to 4+) gives a guide
to burden of disease and infectivity of the patient. See Colour Plate 10a.

Nucleic acid amplification tests (NAATs)

Beacon Assays (e.g. GeneXpert MTB/RIF)

GeneXpert MTB/RIF is self-contained, real-time PCR system that auto-
mates sample processing and provides a result in <2h, including detection
of rifampicin resistance. It does not require a sophisticated laboratory set-
up or a highly trained laboratory technician—nurses or other staff can be
trained to perform the test. It is recommended as a first-line test although
cost, sensitivity to high temperatures, and need for an uninterrupted elec-
tricity supply have limited its adoption in some settings.

The MTB/RIF assay is +ve on a single sputum sample in all smear +ve
and ~75% smear —ve cases; a second test increases sensitivity by ~10%, a
third test by another ~5%. The sensitivity in extrapulmonary samples varies
(Table 4.1). Other platforms (e.g. TrueNat and Realtime MTB RIF/INH)
show similar sensitivity and specificity to GeneXpert. The Xpert MTB/RIF
Ultra has 1 sensitivity at the cost of ¥ specificity, while a battery operated
portable GeneXpert Omni should be useful in 1° healthcare environments.

Line probe assays (e.g. HAIN Genotype MTBDRplus)

Line probe assays test for drug resistance in smear +ve specimens, using
PCR and reverse hybridization to detect mutations associated with drug
resistance. The most significant advantage is turnaround time (1-2d vs 2—
6wks for conventional culture). Cross-contamination and false +ve results
may occur, and adequate biosafety, training, and infrastructure are required;
they are relatively costly.

Loop-mediated amplification tests

A low-cost, rapid PCR test, recommended as a first-line test for TB. Similar
sensitivity/specificity to GeneXpert, but faster to perform, marginally
cheaper, and able to be performed at the 1° healthcare level. Manual steps
are required and it does not detect drug resistance.

Urine lipoarabinomannan (LAM) lateral flow assay

A direct measurement of a bacterial cell wall component—LAM—in the
urine. Particularly helpful in TB patients with advanced HIV (CD4+ <100
cells/mm?), in whom the test gives additional yield to smear and NAAT
techniques, with best results in the sickest patients in whom prompt treat-
ment is most important. Urine is easier to obtain in these patients than
sputum. The test can be performed at the bedside in <30mins and is cheap.
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Culture

Culture remains the ‘gold standard’ for diagnosis, and is required for
genotyping and detailed drug susceptibility testing. Compared to liquid cul-
ture (MGIT, BacT/Alert), solid media (e.g. Lowenstein-Jensen) is cheaper
and more robust, but slower (4—6wks vs 2—4wks) and ~10% less sensitive.
Sputum is the most common sample; however, specimens from any body
site may be cultured. Mycobacterial blood culture may be a particularly
useful adjunct to diagnosis but is not validated in standard media. Specifically
designed Myco F lytic blood culture bottles have ~15% sensitivity among
TB patients overall, and 40% in patients with advanced HIV (CD4+ <150
cells/mm?).

Chest X-ray

Most useful in patients with chest symptoms who are repeatedly smear —ve,
and in identifying pleural effusions, LNs, nodules, and pericardial effusion.
A normal CXR does not exclude TB, esp. in HIV. CXR interpretation varies
with the skill of the reader and even between skilled readers. However, a
CXR alone does not distinguish reliably between TB and other diseases,
or between active and past TB. The presence of cavities usually predicts a
smear +ve patient who is infectious, but sputum smear is the most reliable
predictor of infectiousness.

Box 4.4 Diagnosis of sputum smear -ve TB

Only those with expertise in TB should decide to start treatment for
smear —ve PTB. GeneXpert can provide a +ve diagnosis in ~75% of
smear —ve, culture +ve PTB cases. Culture and sputum induction * sensi-
tivity of laboratory diagnosis.

Reassessment including repeat sputum examination 2-3wks after a
trial of a broad-spectrum antibiotic may clarify the diagnosis. CXR can
be helpful. Before diagnosing smear —ve PTB, consider alternatives, e.g.:
® Pneumonia.
® Chronic bronchitis.
® Non-TB respiratory complications of HIV.
® Bronchiectasis.
® Lung abscess.
® Lung cancer.

Tuberculin skin testing

This is a test of immune sensitization by M. tuberculosis, which could indi-
cate previous, latent, or active TB—it is not specific for active TB. Following
intradermal injection of tuberculin (purified protein derivative), the trans-
verse diameter of skin induration (swelling, not redness) is measured at
48-72h. Training and experience is critical to achieving accurate results. In
most situations, 210mm is generally regarded as +ve (25mm if HIV in-
fected). Both false —ve (normal variation, long time interval since infection,
reduced cell-mediated immunity, HIV, old age, severe illness) and false +ve
(BCG vaccination, exposure to environmental mycobacteria) TST results
are relatively common. The larger the induration, the less likely it is to be
a false +ve.
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Uses of the TST

e Epidemiologic: determining prevalence or incidence of M. tuberculosis
infection in a population or group (e.g. HCWs).

e |dentification of candidates for treatment of LTBI (e.g. contacts of PTB
patients).

Interferon gamma release assays

Using IGRAs to test for latent TB on blood samples is more specific than the
TST as they rely on antigens not present in BCG and most environmental
mycobacteria. However, IGRAs may be negative in HIV+ve patients, are
costly, and their advantage over TST remains controversial.

Serological tests

Multiple commercial tests are available for testing for antibodies in the
blood against TB, but they lack sensitivity and specificity, are expensive, and
are poorly regulated. They are not recommended.

Table 4.1 Approximate sensitivity of AFB smear, GeneXpert (compared
to culture), and culture (compared to clinical diagnosis) in diagnosis of TB

Sample site AFB smear (vs GeneXpert (vs Culture (vs clinical)
culture) culture)
Pulmonary Moderate High High -
LymphnodeLow [ H|ghModerate [
Pleursl  Llow  Moderaste  Low/moderate
CSF  Llow  Moderate/high  Moderate/high

Perlcardlal o “I._ow .Moderate Moderate/high
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Treatment

Aims of treatment

e To cure the patient and prevent disability.
e To prevent transmission.

e To prevent development of resistant TB.

Principles of anti-TB therapy

e Treatment must always include at least two drugs to which the organism
is sensitive.

The correct duration: émths for drug-sensitive TB (9—12mths for CNS or
spinal TB).

Assured adherence: the TB programme must assist each patient to
complete the full course of therapy.

Treatment supervision

As directly observing the patient swallowing each dose by a HCW is not
always feasible, a range of alternatives have been tried. Treatment super-
visors can incl. teachers, employers, community-chosen volunteers, ex-TB
patients, and family members. There must be adequate provision for se-
lection, training, and regular monitoring of the treatment supervisor, a reli-
able mechanism for delivery of drugs, proper record keeping, and rigorous
- monitoring of treatment outcomes.

Drug dosage and standard regimen

Table 4.2 Drug dosage and standard regimen

Anti-TB drug Recommended dose for adults and range (mg/kg)—
once-daily regimen

5 (4-6), max. dose 300mg

Ethambutol (E) 15 (15-20), max. dose 1600mg

Standard TB treatment (Table 4.2 and Boxes 4.5 and 4.6) and duration is
effective regardless of disease site, although it is recommended to prolong
the consolidation phase for TBM and bone disease (up to 12mths total).
TB drugs should ideally be provided in the form of fixed-dose combination
(FDC) tablets as this makes monotherapy impossible thereby providing an
extra defence against the development of drug resistance. The current ri-
fampicin dose may not be optimal, and higher dose trials are ongoing.

‘Retreatment’ patients (following loss to follow-up, treatment failure, or
relapse) were previously treated using a longer 9mth regimen with the add-
ition of streptomycin for the first 2mths. This is no longer recommended due
to poor outcomes and t drug resistance. Instead, rapid drug susceptibility
testing should be performed and treatment guided by the resistance profile.
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Box 4.5 WHO recommended first-line TB regimen

TB drugs and side effects

e [soniazid (INH; ‘H’): potent anti-TB activity. Main serious adverse
effect is liver toxicity; can cause peripheral neuropathy.

e Rifampicin (rifampin in North America; ‘R’): essential to the success
of short-course (<12mths) TB therapy. Important interactions
with warfarin, anticonvulsants, oral contraceptives, opiates incl.
methadone, nevirapine, efavirenz, and protease inhibitors. Causes
orange discolouration of bodily fluids (sweat, urine, tears); liver
toxicity.

® Pyrazinamide (‘Z’): ‘sterilizing” activity allows treatment courses of
6mths. Contribution to first-line regimens limited largely to the first
2mths of therapy. May cause gastritis, hyperuricaemia, and arthralgias;
most hepatotoxic first-line TB drug.

e Ethambutol (‘E’): weak anti-TB agent; main role is prevention of
resistance to other drugs. Main serious adverse effect is ocular
toxicity, which is uncommon at recommended doses.

First-line regimen (WHO)—2HRZE 4HR

e [soniazid, rifampicin, pyrazinamide, and ethambutol daily for 2mths
‘intensive phase’ (2HRZE); followed by ‘continuation phase’ of
isoniazid and rifampicin daily (4HR).

e 3X per week dosing and longer continuation phase regimens are no
longer recommended.

Box 4.6 Special groups

® [soniazid: peripheral neuropathy more commonly in diabetic,
malnourished, alcoholic, and pregnant patients, and in those with pre-
existing neuropathy incl. HIV+ve patients. Give pyridoxine 10—15mg/
day to protect against peripheral neuropathy.

® Women on oral or injectable (hormonal) contraceptives: must use
another form of contraception (e.g. intrauterine contraceptive
device, IUD) during rifampicin therapy and for 4-8wks after stopping
rifampicin.

® Pregnancy: first-line TB drugs may be used in pregnancy. Any
theoretical risks to the fetus are much less than the risks from
untreated TB.

Monitoring on treatment

Smear +ve patients should have sputum smear examination after 2mths
treatment and at least once more before treatment completion. All other
patients should be monitored clinically.

Education

Ensure every patient understands that rifampicin discolours the urine and
knows the symptoms of drug-induced hepatitis (nausea, vomiting, anorexia,
jaundice, dark urine before the daily dose of rifampicin) and to present to a
clinic or hospital immediately if jaundice is noted.
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Treatment adherence

Good adherence is the most important determinant of cure. As patients
feel better ~2mths after starting treatment, motivation to continue therapy
wanes. HCWs should support patients to complete TB therapy; the patient
and community must be aware of the risks of drug resistance. A good re-
lationship between the patient and clinic staff boosts adherence. Practical
measures (e.g. convenient clinic hours for working patients) are very im-
portant, as are individualized approaches to patients at risk of defaulting
(e.g. help with transportation, nutritional support, addiction treatment,
home visits, etc.). Early identification and tracing of defaulters is essential.

Programmatic definitions of treatment outcome

e Cured: bacteriologically confirmed TB at start of treatment, smear or
culture —ve in the last treatment month and on 21 other occasion.
Treatment completed: completed treatment without evidence of failure
but no proof of cure (as previously defined).

e Treatment success: either cured or completed treatment.

Treatment failure: smear or culture +ve at month 5 or later.

Lost to follow-up: did not start treatment, or treatment was interrupted
for 2 consecutive months or more.

e Died: any TB patient who died before starting or during treatment.

- o Transfer out: patient transferred to another unit and whose treatment

outcome is unknown.
A similar outcome classification is used for retreatment cases.

Latent TB

Treatment of individuals with latent infection reduces the risk of disease
progression/reactivation by ~50%, potentially protecting the health of the
individual and the population. LTBI is generally not treated in countries with
high TB prevalence currently, as detection and treatment of active disease
is the top priority, and a smaller proportion of cases is due to reactivation.

The exceptions are HIV+ve individuals, and children <5yrs old who are
household contacts of active PTB cases, and both groups should receive
treatment for LTBI.

Contacts of MDR cases should be closely observed and monitored for
signs of active TB for 22yrs following contact.
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Tuberculosis and HIV

HIV suppresses the cell-mediated immune response to TB by CD4+ helper
T cells and macrophages. TB incidence t1 in communities severely affected
by HIV, and 80% of TB patients in some settings are HIV+ve. Postmortem
studies reveal unrecognized TB to be the most frequent cause of death in
advanced HIV (~45%).

HIV testing of TB patients: all TB patients should be encouraged to undergo
HIV testing. TB programmes should offer HIV testing and coordinate
follow-up and support with the HIV programme.

TB testing of HIV patients: assess all HIV+ve individuals starting ART for
evidence of active TB, and monitor thereafter.

Preventive therapy of latent TB infection

Preventive therapy 4 by 60% the risk of developing active TB among
HIV+ve individuals who are TST +ve. This benefit extends to those who
are TST —ve or IGRA —ve and on ART. Current WHO recommendations
are for treatment regardless of TST or IGRA status. The benefits of treat-
ment ¥ over time, esp. if the patient lives in a community where the risk
of TB reinfection is high. Care should be taken to exclude active TB, esp.
in persons with low CD4+ counts in whom asymptomatic disease may be
present, although neither treatment should be delayed unnecessarily.

The usual regimen is isoniazid 300 mg (+ pyridoxine 10 mg) daily for
6mths. Weekly rifapentine—isoniazid for 12wks is a shorter alternative
regimen that appears safe with efavirenz- and raltegravir-based ART re-
gimens, has less hepatoxicity and similar efficacy, but is more expensive. In
high-income settings, rifampicin/isoniazid for 3mths is often used; however,
care is needed with ART interactions.

ART is also very effective in ¥ the risk of TB in HIV+ve individuals by *
immune function.

Management of active TB in HIV+ve individuals

Many patients presenting with HIV-related TB do not know their HIV status.
Some will have clinical features of HIV infection such as oral candidiasis,
chronic diarrhoea, skin and hair changes, peripheral neuropathy, and herpes
zoster scars. However, since TB can occur early during the course of HIV
disease, clinical features of HIV are often absent.

Extrapulmonary TB is common in HIV, particularly lymphadenopathy,
pleural and pericardial effusions, miliary TB, and meningitis. However, PTB,
which may coexist with other sites of disease, remains the most common
form. The CXR appearance of PTB is often atypical in HIV co-infection,
depending on the degree of immune suppression. HIV+ve individuals less
commonly have upper lobe disease and cavities and more commonly have
non-specific consolidation, intrathoracic adenopathy, effusions, and miliary
shadowing.

Persons with advanced HIV and TB often present unwell with sepsis and
a corresponding high lactate. The pathophysiology of early mortality in this
group is poorly understood and may related to disseminated TB bacter-
aemia, other nosocomial infections, and poor drug absorption.
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Diagnosis

Sputum smear microscopy remains a first-line investigation, see Colour Plate

10a, but is less sensitive in HIV+ve individuals. Where available, GeneXpert

testing may be used either alone or alongside smear microscopy. If the smear

and GeneXpert are —ve, the differential diagnosis of lung disease in HIV+ve

individuals includes the following (see also © Respiratory disease, p. 167):

e Bacterial (most often pneumococcal) pneumonia: a short history and a
response to antibiotic therapy are suggestive.

® Pneumocystis jirovecii pneumonia (PJP, also called PCP): characteristic
features incl. severe dyspnoea, hypoxia, diffuse changes on X-ray,
absence of effusions, and response to high-dose co-trimoxazole.

e Pulmonary KS: most patients have cutaneous or oral lesions.

Disseminated TB is more likely in persons with advanced HIV, so consider
sampling a wide range of sites, including TB blood culture, urine LAM/
culture, LN aspirate or biopsy, pleural and/or pericardial fluid, and CSF.
Urinary LAM testing has been associated with ¥ mortality in patients with
HIV and symptoms of TB. It is recommended by WHO for HIV+ve pa-
tients with CD4 <100 cells/mm? or who are seriously ill. Patients will often
have co-existing pathology alongside TB; investigation and management
should reflect this.

In HIV+ve individuals who are unwell, and in whom TB is suspected

- but initial investigations are —ve, empiric TB treatment may be started.

However, attention should be paid to ensuring treatment is completed and
all efforts should be made to confirm the diagnosis.

TB treatment regimens in HIV

TB drug treatment regimens are the same for HIV+ve and HIV—ve persons.
Cure rates are similar provided the regimen contains rifampicin. Recurrence
is more common in HIV, partly due to * reinfection (Box 4.7). In the ab-
sence of ART, mortality during and after treatment is t* among HIV+ve
individuals, often due to HIV-related causes other than TB.

ART provision has greatly expanded in resource-poor countries.
Treatment with ART and TB treatment presents several challenges which
should ideally be managed by a clinician with up-to-date knowledge and ex-
pertise in HIV/TB management.

e Adverse TB/ART drug effects may — treatment interruption.

e Complex, clinically important drug interactions, particularly involving
rifampicin and Pls.

e RIS (® Immune reconstitution inflammatory syndrome, p. 121).

Treatment initiation

Patients on ART prior to TB diagnosis should continue ART when TB treat-
ment is started, but may require modifications in the ART regimen to en-
sure compatibility with rifampicin. If not on ART at the time of TB diagnosis,
starting TB treatment is the first priority.

Once TB treatment has been started, provide ART regardless of CD4
count. Aim to initiate ART 2wks after starting TB treatment, esp. in patients
with low CD4+ counts (<100 cells/mm?), provided the TB treatment is
well tolerated. No consensus exists for the timing of ART initiation in CNS
TB; however, many experts recommend delaying ART until 8wks after TB
treatment started to ¥ risk of CNS IRIS.
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An ART regimen consisting of efavirenz or dolutegravir + two nucleo-
side analogues (ideally emtricitabine/tenofovir; alternative is zidovudine/
lamivudine), if otherwise appropriate, is currently the recommended
regimen for patients receiving simultaneous ART and TB therapy. In pa-
tients on TB treatment, enzyme induction by rifampicin requires twice-daily
dosing of dolutegravir.

Alternatives are limited due to drug interactions, particularly with rifam-
picin (® Table 3.5, p. 89). Nevirapine levels are ¥ by rifampicin and poten-
tially ¥ viral suppression. One strategy if using a Pl is to replace rifampicin
with rifabutin, a costly drug not widely available.

The use of ART regimens consisting of three or four nucleoside ana-
logues largely eliminates concerns about drug interactions, but these regi-
mens appear less efficacious than first-line regimens containing dolutegravir
(® First-line ART regimens, p. 91).

HIV+ve individuals with MDR TB have a very high mortality rate without
ART; there is little information to guide the concomitant use of ART and
MDR treatment regimens.

Give prophylaxis (e.g. co-trimoxazole) against other opportunistic infec-
tions as for other HIV-infected individuals (® Prevention of opportunistic
infections, p. 83).

Box 4.7 HIV and TB

Compared to HIV—ve individuals, among TB patients with HIV:

e TBincidenceis 1.

e The clinical and radiographic presentation may be different.

e TB treatment is the same and cure rates are similar.

® Recurrence rates and mortality are higher.

e Concomitant ART may complicate TB treatment, but should if
possible be started at 2wks, especially if CD4+ <100 cells/mm? (ART
may be delayed longer in CNS TB).
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Tuberculosis in children

Children <2yrs old are more likely than adults to progress to disease fol-
lowing M. tuberculosis exposure. Infants who develop TB have a high fatality
rate without prompt treatment. By contrast, children aged 7—12yrs have the
lowest risk of developing active TB.

Diagnosis of childhood TB is often very difficult, even where culture, X-
ray, and other facilities are available (Box 4.8). TB may be suspected clin-
ically in the presence of persistent fever, malaise, and cough. A history of
close contact with a smear +ve PTB patient makes TB more likely. A +ve
TST or +ve IGRA indicates infection at some time by M. tuberculosis and,
hence, is supportive, but not diagnostic of TB in a child with an unexplained
illness.

Children are less likely to develop pulmonary cavities and may be unable
to expectorate sputum, and for these reasons, children with PTB are often
sputum smear —ve. A CXR may show enlarged intrathoracic LNs +/— lung
consolidation. Bacteriological confirmation may be provided by culture
(most sensitive) or GeneXpert PCR of induced sputum, nasopharyngeal
aspirates, or gastric lavage specimens. Several scoring systems have been
developed to rationalize the diagnosis of childhood TB; none has been val-
idated and they often disagree, but they can guide the puzzled clinician. An
example is given in Box 4.9.

Box 4.8 Paediatric TB

® Probably under-recognized.

e High case fatality, particularly in infants.

® Diagnosis commonly difficult and uncertain.

Diagnostic clues: clinical

e History of close contact with smear +ve TB.

® Unexplained fever, unresponsive to other therapy.
e Unexplained, unresponsive weight loss.

® Persistent lymphadenopathy.

Diagnostic clues: laboratory and imaging

e +ve TST and/or IGRA.

e Intrathoracic adenopathy +/— infiltrate on CXR.

® Smear, GeneXpert, or culture (most sensitive) of induced sputum,
gastric aspirate, or LN samples.
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Box 4.9 Example of a scheme to aid diagnosis of TB
in children

1. Score chart for child with suspected TB

Score 0 1 3
Length of illness <2wks 2-4wks >4wks
Weight for age >80% 60-80% <60%

Family TB (past or None Reported  Known sputum +ve
present) by family

2. Score for other features if present
Positive TST 3

Large painless lymph nodes—firm, soft, and/or sinusin 3
neck, axilla, and groin

Unexplained fever, night sweats, no response to mal- 2
aria treatment

Malnutrition, not improving after 4wks 3

3. If the TOTAL score is 7 or more—treat for TB

Treat children with a score <7 if CXR is characteristic of TB infec-
tion and/or the child does not respond to two 7d courses of two
different antibiotics.
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Multidrug-resistant and extensively
drug-resistant tuberculosis

A key responsibility of a TB programme is to prevent TB bacilli from be-
coming resistant. Acquired drug resistance requires two steps:

e A random mutation of the TB bacillus conferring drug resistance.

e Followed by selection ‘pressure’ from the use of that drug.

Resistant organisms replicate more rapidly in the presence of the drug, un-
less suppressed by another drug. They may then be transmitted to other
people (transmitted drug resistance).

Definitions
Multidrug resistant (MDR)-TB implies resistance to isoniazid and rifampicin.
Rifampicin-resistant TB should be treated the same as MDR-TB.
Extensively drug resistant (XDR)-TB is MDR plus resistance to any fluoro-
quinolone and at least one additional Group A drug (see Box 4.1).
Pre-XDR TB, is MDR plus resistance to any fluoroquinolone.
Totally drug-resistant (TDR-) TB s resistance to all first- and second-line drugs.

Epidemiology
Approximately 5% of TB patients worldwide have MDR-TB. Among

- retreatment cases the proportion of MDR cases is ~20%. Of those with

MDR, ~10% have XDR TB. The MDR-TB burden is highest in settings
where TB programmes have been weak historically—China, India, the
former Soviet Union, and Eastern Europe. Previous failure to complete
treatment remains the major risk factor, but as many as 50% may be trans-
mission cases. Vigilance in MDR-TB contacts is very important.

Diagnosis

Standard culture confirmation of MDR-TB takes weeks to months and re-
quires complex and costly laboratory resources. Non-commercial direct
phenotypic assays are quicker and cheaper (e.g. microscopic observation
drug susceptibility (MODS) or nitrase reductase assays). Molecular tests
offer quickest turn-around times. In high-incidence MDR-TB settings, rifam-
picin resistance detected by GeneXpert predicts MDR-TB, although false
+ves may occur. Line probe assays for first- and second-line drug resistance
can be used on smear +ve and cultured samples.

Management

This is a complex and changing area, thus it is essential to check with local
and/or WHO guidelines before deciding on a regimen. New TB drugs (e.g.
bedaquiline, delamanid), better regimens, and programmatic improvements
have * cure rates from ~60% to ~80%. In 2019, WHO published new treat-
ment guidelines on drug-resistant TB (R http://www.who.int/tb/publica-
tions/2019/ consolidated-guidelines-drug-resistant-TB-treatment/en/).
These include a shorter 9-12mth regimen that may be used in selected
patients with low risk of XDR-TB; and a longer 18-20mth regimen.
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Shorter standardized regimen

e Consider if not pregnant and no other contraindications (Box 4.10).

e 4-6mth intensive phase of seven drugs (varies, but typically: amikacin,
moxifloxacin, ethionamide, clofazimine, pyrazinamide, high-dose
isoniazid, and ethambutol) followed by 5Smths moxifloxacin, clofazimine,
pyrazinamide, and ethambutol.

® For uncomplicated disease, in settings where pre-XDR TB has been
excluded with TB rapid drug susceptibility, an oral regime may be used,
by swapping amikacin for bedaquiline.

e | costs, * completion and cure rates, and t patient retention.

Box 4.10 Contraindications to shorter MDR-TB regimen

e Confirmed resistance to/suspected ineffectiveness of a medicine in
the shorter MDR-TB regimen (except isoniazid resistance).

e Exposure for >1mth to any second-line medicines in the shorter
MDR-TB regimen (unless drug susceptibility is confirmed).

e Drug intolerance or risk of toxicity (e.g. drug interactions).

e Disseminated, meningeal, or CNS TB (any extrapulmonary TB
in HIV).

Longer individualized 18-20-month regimen

e Regimen should be individualized to comprise at least four drugs likely
to be effective—ideally including three group A agents and at least one
group B agent (Table 4.3); group C drugs are added when drugs from
groups A/B cannot be used. Bedaquiline is stopped after émths.

e For the first time this provides a fully oral regimen in many cases.

Monitoring during treatment is complex as the therapeutic margins are
narrow, toxic side effects are common (Table 4.3), and regimen changes are
often required. Given its complexity and expense, treatment should ideally
be under the national MDR-TB programme with close reference to WHO,
national, and local guidelines, and supervised by a clinician with expertise in
MDR-TB. Regardless of drug treatment, it is important to prevent acquired
resistance and healthcare-associated transmission.
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Table 4.3 Drugs in MDR-TB regimens and common side effects

Group A Levofloxacin or moxifloxacin ~ QTc prolongation
Bedaquiline QTc prolongation
Linezolid Myelosuppression; optic/
peripheral neuropathy
Group B Clofazimine QTc prolongation
Cycloserine or terizidone Neuropsychiatric symptoms,
{ seizure threshold
Group C (in ¥  Ethambutol QTc prolongation (if ¥
order of usual  Delamanid albumin)
preference) Pyrazinamide Hepatotoxicity
Imipenem or meropenem (Usually given with

Amikacin or streptomycin
Ethionamide or
prothionamide
Para-aminosalicylic acid

Co-amoxiclav to potentiate
action)

Ototoxicity/nephrotoxicity
Hypothyroidism
Hypothyroidism
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Symptoms of respiratory disease

Cough

Acute cough without evidence of respiratory distress, e.g. fast or difficult
breathing, or serious systemic symptoms, usually requires no investiga-
tion or treatment. Persistent cough (>2-3wks) associated with phlegm,
fever; weight loss, dyspnoea, haemoptysis, or chest pain needs inves-
tigation. Nocturnal coughing is a feature of asthma (spirometry helpful),
left ventricular failure (LVF), tropical pulmonary eosinophilia (TPE), and
gastro-oesophageal reflux disease (GORD). Most causes of cough can
be diagnosed by a careful history, physical examination, a blood count,
and a CXR.

Common causes of cough

Acute

e Viral upper (URTI) or lower respiratory infection (LRTI).
® Pneumonia.

e Inhaled foreign body (esp. in children).

® Acute sinusitis.

Chronic

e Asthma (can be without wheezing).

e Pulmonary TB, incl. intrathoracic lymph node enlargement.

e GORD—usually non-productive.

e Chronic bronchitis including chronic obstructive pulmonary disease
(COPD).

e Bronchiectasis.

e Chronic sinusitis, with a post-nasal drip.

® Drugs—ACE inhibitors and beta blockers.

Uncommon causes of cough

e Larva migrans (Ascaris, Strongyloides).
e TPE.

o Pleural effusion.

Haemoptysis

Severe haemoptysis is an emergency—maintain a clear airway, as patients
die of asphyxiation (blood or clot in trachea) or aspiration rather than ex-
sanguination. A careful history is needed to differentiate haemoptysis from
haematemesis, oropharyngeal bleeding, or posterior epistaxis; sometimes
needs to be witnessed. Patients should be closely observed and investi-
gated. Patients with haemoptysis will continue to expectorate blood for
24h after the acute event.

Common causes of haemoptysis

e Infections: TB, acute LRTI, acute bronchitis.

e Neoplastic: carcinoma of bronchus.

o Cardiovascular: mitral stenosis, pulmonary embolism (PE) (with
infarction).

e Pulmonary disease: bronchiectasis.
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Other causes of haemoptysis

e Infections: lung abscess, parasitic disease (e.g. paragonimiasis), fungal
disease (e.g. aspergillosis), pleuro-pulmonary amoebiasis.

Trauma: lung contusions, foreign body aspiration, post-endotracheal
intubation, or following aggressive endotracheal suctioning.

Diffuse pulmonary parenchymal disease: Goodpasture’s syndrome,
granulomatosis with polyangiitis (formerly Wegener’s granulomatosis),
systemic vasculitides.

Cardiovascular: pulmonary oedema, pulmonary hypertension, aortic
aneurysm.

® Bleeding tendency: sepsis, DIC, snake bite, haemorrhagic fevers.

Dyspnoeal/breathlessness

Breathlessness can be due to respiratory, cardiac, or haematological causes

(or combinations). Look for anaemia, wheezing (may have both pulmonary

and cardiac causes), signs of LVF, and note the pattern of breathing.

Acidosis is associated with sighing breathing (Kussmaul) and the breath may

smell (ketones). Usually, clinical examination, CXR, ECG, and blood count

will guide appropriate treatment. In patients with COPD, type 2 respira-

tory failure may - CO, retention—do blood gas measurements for optimal

management (® Chronic obstructive pulmonary disease, p. 212).

Diagnosis

® Pulmonary: often associated with tachypnoea, * respiratory effort, -
wheezing, or chest pain. Consider pneumothorax, PE, pneumonia,

and pleural effusions, as well as asthma, COPD, interstitial lung disease

(ILD), pulmonary fibrosis, and pulmonary hypertension.

Cardiac: often with paroxysmal nocturnal dyspnoea, orthopnoea, or

ankle oedema—inability to lie flat is a crucial observation. Examination

for * JVP and swelling of ankles is essential. Cor pulmonale is common,

along with LVF due to valvular or ischaemic heart disease or myocardial

disease due to myocarditis or cardiomyopathy.

Diseases of the chest wall (rare): severe kyphoscoliosis, GBS, neurotoxic

snake envenoming, myasthenia gravis, and ankylosing spondylitis.

o Anaemia: if acute, or chronic and severe.

Wheeze

Wheezes are (generally expiratory) musical sounds coming from the
lower airways. Wheezes may vary in pitch and intensity and can be heard
at the mouth in some patients. Localized wheeze may be due to partial
endobronchial obstruction.

Causes of wheeze

e Lower airways obstruction, especially asthma and COPD.

e Infection, especially Mycoplasma pneumoniae and rarely, parasitic
disease—Katayama fever in schistosomiasis, ruptured hydatid cyst.
LVF—peribronchial oedema causes bronchospasm.

Inhalation of toxic chemicals or smoke.

Endobronchial obstruction from a tumour or foreign body (localized
wheeze).

Multiple causes of a wheeze may exist in a single patient.

In children consider previously listed causes, but also:

Bronchiolitis (usually <2yrs, commonest <1yr).

e Viral-induced wheeze (related to concurrent URTI).
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Stridor

Stridor is less common, especially in adults. It is a harsh sound heard in in-
spiration, due to obstruction of the trachea or larynx. If severe, it is also
heard in expiration. Stridor is more common in children, due to the suscep-
tibility of the upper airways to obstruction from inflammation.

Acute

e Foreign body.

e Infections: viral croup (® Acute laryngotracheobronchitis: croup,
p. 188), bacterial tracheitis (® Bacterial tracheitis, p. 190), diphtheria
(®© Diphtheria, p. 194), epiglottitis (® Paediatric acute respiratory
infections: epiglottitis, p. 186), and retropharyngeal abscess.

Chronic

e Tumour.

e Retrosternal goitre.

e Laryngomalacia (in infancy: usually resolves with time).
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Pneumonia

Pneumonia is the leading cause of child deaths globally, accounting for
>800,000 child deaths (<5yrs) in 2017, with highest incidence and mortality
in resource-poor regions. It affects adults esp. the elderly and HIV+ve indi-
viduals. Most serious cases are bacterial, although it can occur as part of a
severe systemic viral infection (esp. measles or influenza).

Epidemiology
The incidence, aetiology, and clinical severity of pneumonia depends on
the patient’s age (Table 5.1), and the presence of other comorbidities.
Streptococcus pneumoniae (pneumococcus) is the most common cause of
bacterial pneumonia at all ages, hence the worldwide drive for pneumo-
coccal vaccination (® Pneumococcal vaccines, p. 852). Bacteria cause
25-50% of severe pneumonia cases in children, being commonest in com-
munities with poor living conditions. Viruses also commonly cause pneu-
monia in infants and children worldwide.

In order to determine the likely cause of pneumonia and severity
(Table 5.2), consider age, immunization status, and the following:

Table 5.1 Organisms common in particular age groups

Age Organism

Neonates Gram +ve organisms (group A Streptococcus, group B
Streptococcus, Streptococcus pneumoniae, Staphylococcus
aureus)

Less common: Chlamydlu Ltsterlu Bordete/la pertussts

<Syrs Streptococcus pneumonlue

Haemoph» us influenzae

Group A Streptococcus

Bordetella pertuss:s

Viral: respiratory syncytlal virus (RSV) human metapneumowrus,
measles, influenza, adenovirus, parainfluenza

School age Streptococcus pneumoniue

/Vlycoplasma Chlamydia

Vlral pneumonlas as above I|sted

Adults treptococcus pneumomae

‘Atyplcal organlsms (Mycoplasma Chlamyd:a Leglonella)

Haemoph;lus influenzae

Viral pneumonias: influenza, adenowrus varlcella zoster
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Was infection acquired in the community or hospital?
® In a previously healthy person with community-acquired
pneumonia (CAP):
S. pneumoniae is most likely bacterial cause.
* Respiratory viruses are common causes, and 2° bacterial infection
can occur.
¢ Atypical organisms are implicated less often.
® TBis a possibility, especially if response to antibiotics is poor.
® In hospital-acquired (nosocomial) pneumonia, Gram —ve infections
and antibiotic resistance are common, so treat with broader-spectrum
antibiotics (® Management of pneumonia: adults, p. 180).

Are risk factors for disease present?

Malnutrition.

HIV+ve.

Asplenia/hyposplenism (e.g. due to sickle cell disease).
Chronic lung disease.

Diabetes.

Cerebral palsy.

Immune deficiency (e.g. hypogammaglobinaemia).
Alcoholism or IV drug use.

Poor dental/gingival hygiene.

Some risk factors are associated with particular organisms

- e Chronic lung disease - colonization, e.g. with Haemophilus influenzae.

e Alcoholism or IV drug use - Gram —ve bacterial infection, * risk TB,
pneumococcal infection, and aspiration pneumonia.

e | consciousness (e.g. head injuries or epilepsy) and children with
cerebral palsy have * risk of aspiration pneumonia.

e Poor dental hygiene - anaerobic infection from oral or gum flora »
pneumonia which often - lung abscess (® Lung abscess, p. 204).

Table 5.2 Markers of severity

Clinical features Investigations

Confu5|on/sep5|s Blood urea >7mmol/L

New atrial fibrillation Serum albumln <25g/L

Multllobe involvement

Clinical features: adults

e Systemically unwell with malaise, fever, anorexia, body aches, and
headache, may have delirium if severe.

e 1 RR and respiratory signs incl. cough, sputum production, dyspnoea,
pleural pain, and, rarely, haemoptysis.

® |n lobar pneumonia, chest movements may be ¥ on the affected side;
1 percussion note, * vocal resonance/fremitus, bronchial breathing,
inspiratory crackles, and pleural rub may be present on auscultation. After
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a few days, an effusion often occurs, changing the clinical signs. Sputum is
often initially scanty or absent — purulent or blood-streaked later.

e Lower lobe pneumonia with diaphragmatic pleurisy may mimic an acute
abdomen—abdominal pain, ileus, rigidity.

® In the elderly or debilitated, bronchopneumonia rather than lobar
pneumonia is common, so there may be fewer signs. Look for t RR and
perform a careful chest examination.

A poor prognosis is associated with

e Bacteraemia (e.g. the fatality rate t from 5% in isolated S. pneumoniae
pneumonia to 25-35% if bacteraemic).

e Infections with S. aureus, H. influenzae type B, and Gram —ve bacteria.

® Previous illness, either chronic (e.g. COPD, cardiac disease, HIV+ve,
malnutrition) or acute (influenza, measles).

Common pathogens in CAP have particular clinical features which may be
helpful.

Streptococcus pneumoniae

URTI - sudden-onset fever, rigors, malaise, headache, myalgia. At extremes

of age, onset is often less clear, children show t RR in addition to fever

and cough, elderly may have little fever and present with confusion. Chest

pain (pleuritic, sometimes referred to shoulder if diaphragm is involved)

and cough (initially painful and dry - blood-tinged — purulent) commonly

follow. Lower lobe involvement can result in abdominal pain and guarding.

WCCiis often t. -
Pneumococcal conjugate vaccine reduces incidence due to vaccine sero-

types and is increasingly available in high-incidence settings.

Haemophilus influenzae type B (Hib)

Occurs in children <5yrs old, with lobar pneumonia, pleural involvement,
and effusion. Also in adults as a 1° infection or in previously damaged lungs.
Onset may be slow and accompanied by infection elsewhere (e.g. meninges,
epiglottis). Hib vaccine has ¢ incidence dramatically.

Staphylococcus aureus

Affects patients with pre-existing lung disease, especially following viral in-
fections, such as influenza or measles. Influenza infection may be subclinical.
Alternatively, haematogenous spread from a distant site (e.g. skin, bones
and joints, or heart) may produce pneumonia in a previously healthy lung
and S. aureus may be isolated from blood. It is always a serious condition
with high fever and cyanosis; common complications include pulmonary ab-
scess formation, cavitation, and empyema.

Clinical features: children

e Symptoms: systemically unwell, fever, cough, difficulty breathing.

e Non-specific symptoms such as abdominal pain, vomiting, and refusal of
feeds may be the only symptoms.

o Signs of respiratory distress: * RR (note: age dependent—see Box 5.1
and Table 5.3), nasal flaring, lower chest wall in drawing, tracheal tug,
head-nodding, grunting, or nasal flaring.

e Signs such as bronchial breathing, crackles, and pleural rub are less
common. Absence of sputum is common.
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WHO classifies pneumonia in children (as pneumonia or severe pneu-
monia, see Box 5.1) according to the presence of specific signs and symp-
toms. A poor prognosis is associated with:
® Presence of bacteraemia or clinical signs of shock or sepsis.

e Hypoxia and other signs of severe pneumonia.
e HIV infection and/or severe malnutrition.

Table 5.3 Respiratory rates in children of different ages: count RR for 1min
in calm circumstances—crying gives a falsely * RR

Normal RR/min Tachypnoea or fast breathing

Box 5.1 WHO classification of pneumonia in children
Severe pneumonia

Cough or difficulty in breathing, plus at least one of the following: cen-
tral cyanosis or O, sats <90%, severe respiratory distress (e.g. grunting,

- very severe chest indrawing), presence of a general danger sign (inability

to breastfeed or drink), lethargy/unconsciousness/convulsions or clinical
signs such as bronchial breath sounds, and/or signs of pleural effusion/
empyema. Other signs of pneumonia, as follows, may also be present.

Pneumonia

Cough or difficult breathing with at least one of fast breathing (as per
Table 5.3) or lower chest wall indrawing. They may also have signs of
pneumonia on auscultation such as crackles, or pleural rub.
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Atypical pneumonia

‘Atypical’ organisms cause <10% of all pneumonias in LMICs; consider TB
in cases of non-resolving chest infection. In HIV+ve individuals, mixed infec-
tions are common. PCP is a common cause of severe pneumonia in HIV+ve
infants not receiving ART, with or without CMV co-infection (® Respiratory
dlsease p. 175).
e Atypical pneumonias include; Mycoplasma pneumonia, Chlamydia
pneumoniae, C. trachomatis, C. psittaci, Coxiella burnetti, Legionella
pneumophila (® Legionnaires’ disease, p. 175), and viruses (e.g. influenza
and adenovirus).
e Organisms are difficult to culture and diagnosis is clinical, supported by
CXR, blood picture, serology, or nasopharyngeal aspirate (if available).
Atypical pneumonia affects previously healthy individuals of all ages.
Symptoms are dyspnoea, dry cough, fever, and malaise.
Chest signs are uncommon.
CXR often shows bilateral, fluffy infiltrates, and appears worse than the
clinical signs suggest.
e Treatment with doxycycline or macrolide; if severe - ICU admission.

Legionnaires’ disease

The importance of Legionella pneumophila in the tropics is unknown. It is
transmitted by inhalation of aerosolized water droplets from air condi-
tioning, water tanks, showerheads, and medical equipment (e.g. nebulizers).

Clinical features

Vary from subclinical or mild infections to severe pneumonia. In severe in-
fection, after 2-10d, there is abrupt high fever, rigors, myalgia, and headache
— dry cough, dyspnoea, and crackles. Patient appears toxic, sometimes with
delirium or diarrhoea. Complications incl. respiratory failure, pericarditis,
myocarditis, and AKI.

Diagnosis

Gram —ve slender rods of variable length in biopsy or sputum samples; bac-
terial antigen in urine for first 1-3wks.

Management

Erythromycin 0.5-1g/6h IV or oral (+/— rifampicin 600mg bd, moxifloxacin
400mg od, or ciprofloxacin 500mg bd) for 2-3wks. Exclude TB if rifampicin
or quinolones used, as these have potent anti-TB activity.

Prevention

Maintenance of stored water and tanks to prevent bacterial colonization
and spread.
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Recurrent pneumonia

The occurrence of more than two episodes of pneumonia may be

caused by:

e Respiratory disease: COPD, bronchiectasis, bronchial obstruction
(foreign body, bronchial carcinoma, lymphadenopathy, bronchial
stenosis), and intrapulmonary sequestration.

e Non-respiratory, e.g. recurrent aspiration, immunosuppression,
and HIV.

Nosocomial pneumonia

Definition Pneumonia >48h after admission to hospital. An increasing
problem in sub-Saharan Africa, with a high case fatality risk in children ad-
mitted to hospital.

Aectiology Aspiration of nasopharyngeal secretions, inhalation of bac-
teria from contaminated instruments, haematogenous spread (e.g. from
abdominal infection, infected cannulae, or catheters left in for too long).

Risk factors Malnutrition, low birth weight, elderly, smoking, long pre-
operative stay, prolonged anaesthesia, intubation, abdominal/thoracic
operations, plus risk factors for aspiration pneumonia (® Aspiration pneu-

- monia p. 177).
Clinical features Development of fever, cough.
Diagnosis t WCC, purulent sputum, lung infiltrate on CXR.

Management Chest physiotherapy postoperatively may help ¥ noso-
comial pneumonia. IV antibiotics (© Management of pneumonia: adults,
p. 178).

Prevention Infection control measures in hospitals incl. hand washing.
Prevent smoking preoperatively, good respiratory equipment hygiene.
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Aspiration pneumonia

Risk factors

{ consciousness (e.g. epilepsy, excess alcohol), dysphagia, immobility,
neuromuscular diseases, and inability to clear bronchial secretions or cough
after surgery. In children, also consider GORD, esp. if underlying neuro-
logical/neuromuscular disorders.

Aectiology

® In the community: anaerobes from oropharynx and teeth crevices
(normally penicillin sensitive).

e |n hospital: aerobic bacteria become more important, esp. Gram —ve
enterobacteria and Pseudomonas aeruginosa.

Anaerobic infection suggested by poor dental hygiene, aspiration, or ¥ con-
sciousness. As the infection proceeds, tissue necrosis — foul-smelling puru-
lent sputum.
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Management of pneumonia: adults

Treatment

Follow local antimicrobial guidelines if available—or use empiric treatment
(Table 5.4).

Supportive care

e Oxygen: if  RR measure O, sats and provide O, (usually by
concentrator at 4 L/min). In extreme hypoxia, two concentrators can
be used (one by nasal cannulae, the other by mask). If concentrators
are scarce, the supply can be split to two patients.

Analgesia if pleuritic pain.

Fluids (IV if necessary): treat dehydration and maintain adequate
urine output (>1mL/kg/h). Losses 1 if the patient is febrile. SIADH is
common in severe pneumonia.

Rest: the patient should sit up, rather than lie flat.

Physiotherapy not recommended in acute pneumonia; useful when
pleuritic pain has subsided.

Antimicrobial use: general points

e Obtain culture specimens if microbiological facilities available, then
immediately begin empirical antibiotics, following local guidelines. Give
IV therapy if the patient is very ill, cannot swallow/vomits, or if Gl tract

- is not functioning.

Give antibiotics for 3—7d in non-severe pneumonia. For severe
pneumonia, continue treatment according to the clinical response. In
the presence of cavitation and abscess, treat for 3—4wks.
Streptococcus pneumoniae has progressively become ¥ sensitive to
penicillin: >50% of pneumococcal isolates in some countries have 4
laboratory sensitivity to penicillin, but this is of limited significance
except in meningitis. Treat with high-dose penicillin unless local
guidelines indicate otherwise.

e Nosocomial infections include Gram —ve organisms and require broad-
spectrum antibiotics.

Aspiration pneumonia includes anaerobes, use: cephalosporin +
metronidazole, or penicillin + aminoglycoside + metronidazole.

Chest X-rays in pneumonia

The value of CXR for each patient should be carefully considered:

e |s the diagnosis already clear from the clinical features? Typical
pneumococcal pneumonia need not be X-rayed.

e Cavitation on CXR widens the diagnosis to include TB, Staphylococcus
aureus, Klebsiella, melioidosis, or paragonimiasis.

Note: CXR changes in pneumonia may take 3mths to resolve following suc-
cessful treatment and clinical improvement by the patient.

Complications

Pneumococcal pneumonia often - complications if poorly treated. A re-
active effusion may be present - complicated parapneumonic effusion —»
empyema (® Empyema, p. 197). Haematogenous spread can - infection of
meninges, joints, eyes, or abscess formation in distant organs. Rare com-
plications incl.: septicaemia in patients with underlying conditions, such as
asplenia; endocarditis; and peritonitis in patients with ascites.
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Prevention

Protein-conjugate vaccines prevent disease from vaccine serotypes of
pneumococcus and Haemophilus (& Haemophilus influenzae type b (Hib)
vaccine, p. 851) in children and HIV+ve individuals. Pneumonia should
prompt an HIV test. Smoking is a contributing cause of pneumonia.

Table 5.4 Empiric treatment of pneumonia

Clinical picture Likely organisms Antibiotic route
Oral WY

Community-acquired pneumonia
Mild to moderate S. pneumoniae Ax A or Ax
If “atypical’ Add E
2° pneumonia
Previous lung disease (e.g. S. pneumoniae CoAxorC CoAx
COPD) H. influenzae orC
If following flu, measles S. aureus Add F to above regimen
or URTI
Aspiration S. pneumoniae, CoAx P.+G

Klebsiella spp.,

anaerobes, Gram
—ve organisms

Immunosuppression (e.g.  Pseudomonas spp. Cz+G
leukaemia)
Nosocomial (especially if ~ Gram —ve Ct+G
2° disease)
Sepsis elsewhere Treat as for sepsis F.+M
Severcpneumonia  Widestpossble ¢ Ce+E

range +G
Cavitation TB, Klebsiella (South

Africa), melioidosis

(Southeast Asia),

S. aureus

Key to antimicrobials (dose indicated is for adults):

A Ampicillin 500mg qds IV.

Ax Amoxicillin 500mg tds oral or IV.

C Cefuroxime 750mg tds IV or 500mg bd oral.

CoAx Co-amoxiclav 1 tablet (500mg/125mg) tds oral or 1.2g (1000mg/200mg) tds IV.
Ct Ceftriaxone 1-2g IV or cefotaxime 1g tds IV.

Cz Ceftazidime 2g tds IV.

E Erythromycin 500mg qds oral or 500mg qds slowly IV.

F Flucloxacillin 500mg qds oral or 250-1000mg qds slowly V.
G Gentamicin 3-5mg/kg od IV.

M Metronidazole 500mg po tds (for up to 7d).

P Benzylpenicillin 1.2-1.8g qds IV (dose may be increased).

A, Ax, and oral CoAx doses can be doubled in severe infections; the IV CoAx dose can be
increased in frequency to qds.
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Viral pneumonia (SARS and H1N1)

In 2002-2003, an unusual coronavirus caused a large number of cases of
a severe acute respiratory syndrome (SARS) with a high morbidity and
mortality and spread rapidly across continents from its origin in China. In
2009-2010, an influenza A (H1N1) outbreak in Mexico initially had a high
mortality in young adults and became a global pandemic. In other regions
the severity was similar to seasonal ‘flu, but with a younger age distribution.
Zoonotic viral outbreaks will continue to be important globally. Influenza,
parainfluenza, RSV, human metapneumovirus, and adenovirus can all cause
viral pneumonia in children and adults, esp. those with chronic disease.

Clinical features

Fever, cough, malaise, diarrhoea, myalgias, and headache occur after an
incubation period of 2—7d. In many patients CXR shows infiltrates and
patchy consolidation esp. in the lower zones. As the illness progresses,
CXR shadowing worsens — development of ARDS and multiorgan failure.
Recovery may be slow and some patients develop pulmonary fibrosis.
Diagnosis is based on the clinical sequence of events during an outbreak.
Cultures of viruses are not possible in routine laboratories and a reverse
transcription PCR diagnostic test in a surveillance laboratory (where avail-
able) should be requested on initial cases using blood, urine, and nasopha-
ryngeal samples.

- Management

Specific antiviral therapy is of value if started early in the course of the
illness. Steroids have been tried in SARS, but no benefit has been found;
their role in influenza is unclear. Supportive treatment in an ICU may be
required. 2° bacterial infection contributed to mortality in the H1N1 pan-
demic (2009-2010), and staphylococcal pneumonia also t in incidence fol-
lowing influenza infection.



COVID-19

COvID-19

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), was first
identified as a cause of epidemic pneumonia in China in December 2019.
Coronavirus disease 2019 (COVID-19) has since become a global pandemic
with major health, social, political, and economic consequences. COVID-19
epidemiology and management continue rapidly to evolve, aided by unpre-
cedented collaboration and progress on research. Please refer to current
guidelines for the most up-to-date information.

Epidemiology

The global burden is summarized at & https://coronavirus.jhu.edu/map.

At the time of writing there have been over 120 million cases and nearly

3 million deaths documented worldwide. These figures may underestimate

the true burden due to limited case ascertainment in some settings.
Transmission may occur via the following routes:

e Direct droplet transmission due to coughing, sneezing, breathing close

to someone: mediated by larger respiratory droplets that settle within

1-2m; thought to be the major route of transmission.

Indirect droplet transmission due to transfer of infectious droplets via

surfaces (fomites); contribution to transmission currently uncertain.

o Airborne transmission due to infective microdroplets suspended in the air;
contribution to community transmission currently uncertain; important
in context of aerosol-generating procedures e.g. respiratory tract
suctioning, high-flow nasal oxygen (HFNO), non-invasive ventilation
(NIV), intubation and mechanical ventilation, bronchoscopy, etc.

The incubation period is 2-14d (median 5d). Viable virus is shed from 1-2d
before and up to 10d post symptom onset sometimes longer in the im-
munosuppressed. Dead virus may be detectable by PCR several weeks after
infection. Symptomatic individuals are most infectious; measures to limit
symptomatic transmission t the relative contribution of presymptomatic
and asymptomatic cases to community transmission.

Pathology

Severe disease is characterized by high VLs and diffuse alveolar damage in
the initial phase, followed by an immune-mediated phase with multiorgan
involvement, endothelial injury, and thrombosis.

Clinical features

Clinical spectrum ranges from asymptomatic infection to severe disease and
death. Common symptoms include fever, myalgia, cough, breathlessness,
loss of taste and smell; 5% present with Gl symptoms. Presentation in eld-
erly/vulnerable may be non-specific, e.g. delirium, functional decline.

Severe illness frequently biphasic with acute and often rapid deterioration
in week 2, likely due to immunopathology. Deterioration often heralded by
severe hypoxia which may be surprisingly well tolerated initially, but is an
indication for urgent admission, investigation, and treatment.

Multisystem involvement may resemble other causes of sepsis, with
marked inflammation, fever, and multiorgan failure. Vascular involvement -
venous and sometimes arterial thromboembolism.
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Investigations and diagnosis

Suspect if compatible symptoms and known community transmission.

Rapidly assess vital signs including oxygen saturation (SaO,); continue
frequent monitoring.

Bloods incl. FBC, U&E, CRP, LFT, D-dimer +/— blood cultures.

CXR/CT may show patchy bilateral peripheral (‘ground-glass’) opacities.

Low threshold for investigating and treating for DVT/PE.

Virological diagnosis

Nasopharyngeal swab or BAL for SARS-CoV-2 PCR: sensitivity highest (up
to >90%) in the first week of illness.

Rapid antigen tests are less sensitive but detect the most infectious cases.

Serology usually positive by day 14, but wanes over time.

Treatment

Supportive

¢ Give O, to keep SaO, 292-96% (288% if risk of type 2 respiratory
failure).

HFNO / NIV +/—= proning may avoid need for mechanical ventilation
in progressive respiratory failure, but do not delay intubation if
continued deterioration despite HFNO/NIV and treatment escalation
appropriate.

¢ Other organ support (e.g. renal replacement therapy, as required).
Treat with antibiotics if 2° bacterial pneumonia suspected.

Give prophylactic low-molecular-weight heparin to all hospitalized
patients.

Specnf c therapy

e Corticosteroids t survival in patients requiring O, (avoid if not hypoxic
as trend towards harm). Give dexamethasone émg od PO/IV or
hydrocortisone 50mg qds IV or prednisolone 40mg od PO. Continue
for 7-10d or until discharge if sooner. Monitor blood glucose.

The antiviral remdesivir shortens time to recovery and may help prevent
progression to more severe respiratory failure.

If available, Tocilizumab ¢ mortality in hospitalized patients.

Only use other investigative treatments in a clinical trial until there is
evidence of benefit.

Prognosis

In-hospital mortality varies from 20% to 65% depending on population risk
factors and medical resources. Older age is the strongest risk factor for
death; others are male sex; non-white ethnicity; chronic cardiac, respira-
tory, renal, and liver disease; diabetes; obesity; malignancy; immunosup-
pression; and deprivation. Clinical prognostic scores have been developed,
e.g. 4C score (R https://isaric4c.net/risk/4c). Some patients suffer pro-
longed symptoms (‘long COVID’). Longer-term health sequelae are unclear.
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Prevention

Infection control precautions are essential to avoid hospital transmission:

* Wear gloves, aprons/gowns, masks; wash/alcohol gel hands regularly.

* [solate or cohort cases; optimize ventilation; physically separate
patients as far as possible (ideally >2m) to minimize transmission from
occult cases.

* Follow local guidelines for aerosol-generating procedures.

® Vaccination ¥ risk of severe disease and may ¥ transmission. The
emergence of several viral variants raises concern of vaccine escape.

* Community interventions focus on reducing interaction to
minimize opportunities for transmission; and hand and respiratory
hygiene +/— masks.
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Management of pneumonia: children

Treatment

Use local guidelines if available; WHO guidelines are given in Table 5.5.
Parenteral antibiotics should be given for at least 5d in severe
pneumonia.

HIV+ve and/or severely malnourished children require broad-spectrum
antibiotic coverage. Treatment for PCP with high-dose cotrimoxazole
(and for CMV) should be considered for HIV+ve infants with severe
pneumonia (® Special aspects of paediatric HIV/AIDS, p. 129).

Supportive care

Oxygen—measure O, sats and provide O, (usually by concentrator)

if O, sats <90% or marked respiratory distress. If concentrators are
scarce, the supply can be split to two patients. Oxygen can also be
delivered by continuous positive airway pressure (CPAP), esp. effective
for newborns and infants.

Analgesia if pleuritic pain.

e Ensure adequate fluids, but avoid overhydration.
e Prompt IV antibiotics in very young children, such as neonates, as they

become unwell very rapidly.

Review treatment after 48h. In infants and children, pneumonia is usually a

Ci

linical diagnosis and CXR is reserved for those not improving with treat-

ment at 24-48h or if other cause of respiratory distress is suspected, e.g.

pneumothorax or foreign body. Clinical deterioration or failure to improve
— CXR to check for lung abscess, empyema, cavities, or TB and change to
second-line antibiotics or treat as indicated by the CXR.

Table 5.5 Empiric treatment of childhood pneumonia

Clinical picture Parenteral Oral (may follow IV in
severe pneumonia)
Severe pneumonia first line A.G Ax
Or Ct*
Severe pneumonia second line Clox + G Clox
if staphylococcal pneumonia is
suspected
Pneumonia Ax

*Ct is an alternative, but it is best to reserve Ct for treatment failures.

Key to antimicrobials dosing for children (>1mth):

A Ampicillin 50mg/kg IM or IV qds.

Ax Amoxicillin 40mg/kg per oral dose bd.

Clox Cloxacillin 50mg/kg qds IV/IM, 25mg/kg qds oral.

Ct Ceftriaxone 80mg/kg IM/IV od.

G Gentamicin 7.5mg IM or IV od.

Data from World Health Organization, Pocket Book of Hospital Care for Children, 2013.
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Further reading

British Paediatric Formulary available online (free to many low-resource countries through HINARI
and UK users): Available at: & http://www.bnf.org/bnf/index.htm

WHO guidelines available at: & https://www.who.int/maternal_child_adolescent/documents/
9241546700/en/
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Paediatric acute respiratory
infections: epiglottitis
Epiglottitis is an acute bacterial infection of the epiglottis and arytenoids, the
surrounding tissue, and cartilages, mainly affecting children aged 2—7yrs and
mainly caused by Hib.

Direct or haematogenous infection of the upper airway - rapid swelling
and risk of airway obstruction. Hib conjugate vaccine substantially ¥ inci-
dence. Severe disease occurs where immunization coverage is low. In older

individuals, Streptococcus pneumoniae, Haemophilus parainfluenzae, group
A streptococci, and Staphylococcus aureus can cause a similar illness.

Clinical features

Typically starts suddenly and progresses rapidly. The affected child pre-
sents with sudden onset of high fever, sore throat, and muffled voice —»
stridor, respiratory distress, and drooling of saliva. The child appears toxic,
refuses to eat or drink, and prefers to sit upright, leaning forward in an
effort to maintain patency of the airway; may have loss of voice (aphonia)
and dysphagia.

Diagnosis

Consider epiglottitis in any young child with compatible clinical presenta-
tion, esp. if not immunized against Hib. Intubation is dangerous and should

- be undertaken only if expert. Visualization of a large, swollen, cherry-red

epiglottis by laryngoscopy at the time of intubation confirms the diagnosis.
See Box 5.2 for differential diagnosis of acute upper airways obstruction.

Management

Epiglottitis is a medical emergency. Aim to prevent airway obstruction and

eradicate the infection. Before a definitive airway is established, make all

attempts to minimize distress to the child, as agitation will compromise the

airway.

o Give humidified O,.

e Make urgent arrangements for inserting an artificial airway (preferably

nasotracheal) even if there is no current respiratory distress.

Be prepared to perform a tracheostomy if endotracheal intubation fails.

Until the airway has been inserted do not:

* Examine the throat (reflex laryngeal spasm may cause complete
airway obstruction).

* Attempt venepuncture (anxiety and pain may - acute laryngeal
spasm).

¢ Send the child for CXR (immediate intervention will be necessary if
airway obstruction occurs).

e Once definitive airway inserted take samples for FBC and cultures of
blood and a swab of the epiglottis.

e Give antibiotics when the airway is safe: IV ceftriaxone.

Note: adrenaline and corticosteroids are not effective in epiglottitis. Once
the airway is inserted, most children improve rapidly. The epiglottitis
resolves after a few days of antibiotics, and the patient can be weaned
from the endotracheal tube or NGT.
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Box 5.2 Differential diagnosis of acute upper airways
obstruction in children

e Croup (most common).

® Bacterial tracheitis.

o Epiglottitis.

e Diphtheria.

e Severe tonsillitis.

® |nfectious mononucleosis.
® laryngeal foreign body.

® Smoke or steam inhalation.
® Trauma.

® |aryngomalacia.
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Acute laryngotracheobronchitis: croup

Laryngotracheobronchitis (LTB; croup) is the commonest form of upper
airway obstruction in childhood, usually occurring between 3mths—5yrs of
age. LTB initially affects the mucosa of the nose and nasopharynx, - larynx
and bronchial tree. In young children inflammation - submucosal oedema
and narrowing of the airway. Human parainfluenza viruses cause ~75%
cases; other causes include adenoviruses, RSV, influenza, and measles.

Clinical features

LTB begins as a mild URTI with mild barking cough, low-grade fever, and
intermittent stridor. Over the ensuing few days, progressive compromise of
the airway - 1 coughing, stridor becomes continuous (+/— wheeze), and
signs of respiratory distress develop, including nasal flaring, suprasternal,
intercostal, and subcostal recession (lower chest wall in drawing), associ-
ated with a prolonged, laboured expiratory phase of respiration. Symptoms
are characteristically worse at night. Crying and agitation * symptoms and
the child prefers to sit up in bed or be held upright. Examination reveals
reduced breath sounds, wheezes, and crackles. Most children improve
spontaneously within 48—72h, but some — severe airway compromise and
require further intervention to avert respiratory failure.

A 2° bacterial infection or tracheitis can occur due to Staphylococcus
aureus.

- Diagnosis of LTB is clinical.

Management

Indications for admission are listed in Box 5.3.

e Give dexamethasone 150 micrograms/kg IV/IM/oral, or prednisolone
1-2mg/kg oral, or nebulized budesonide 2mg stat; repeat at 12h if
necessary.

o Give humidified O,.

e Give IV fluids if moderate to severe respiratory distress.

e Ensure minimal disturbance as t symptoms on agitation.

e Observe closely for signs of * airway obstruction.

o |f severe airway obstruction develops (cyanosis, air hunger, restlessness)
give nebulized adrenaline (give 400 micrograms/kg up to max. 5mg, of
11in 1000 (1Tmg/mL) solution, repeated after 30min if required),
+/— tracheostomy or nasotracheal intubation.

Note

e Sedation is contraindicated in croup because it masks restlessness,
which is a major indicator of the severity of airway obstruction and the
need for tracheostomy or nasotracheal intubation.

e Expectorants, bronchodilators, and antihistamines are not helpful
in croup.



ACUTE LARYNGOTRACHEOBRONCHITIS: CROUP 189

Box 5.3 Indications for admission in a child with croup
e 1 stridor or respiratory distress.

® Severe stridor at rest.

e Hypoxia or cyanosis.

® Restlessness, lethargy, or unconsciousness.

Managing milder episodes at home

o Children with mild croup can be managed at home, but must be
watched closely for signs of worsening respiratory obstruction.

® Management is supportive.
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Bacterial tracheitis

Presentation similar to croup, but patient is systemically more unwell. It
may affect any age group and does not respond to croup treatment. Unlike
epiglottitis, bacterial tracheitis rarely — airway obstruction. Causes in-
clude Staphylococcus aureus, group A streptococci, Haemophilus influenzae,
Moraxella catarrhalis, Klebsiella spp., other Gram —ves, and anaerobes. There
is diffuse inflammation of the larynx, trachea, and bronchi with formation
of an adherent or semi-adherent mucopurulent membrane in the trachea.

Clinical features
Include:

Fever.

Bark-like/brassy cough.
Hoarseness.
Respiratory distress.
Sepsis.

Other differential diagnoses include:

e Diphtheria.

e Epiglottitis.

o Peri-tonsillar or retropharyngeal abscess.

Diagnosis

- This is clinical, supported by + WBC; CXR may show narrowing of tra-

chea. Direct visualization and positive blood culture, or culture of purulent
tracheal secretions by laryngo-tracheobronchoscopy, provides definitive
diagnosis.

Treatment

Involves airway management and administration of broad-spectrum anti-
biotics. Affected children may decompensate acutely - * respiratory dis-
tress and sepsis.
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Bronchiolitis

Bronchiolitis is common among children aged <2yrs (peak 3-6mths).
In >50% of cases it is caused by RSV. Other causes incl. human
metapneumovirus, adenovirus, and parainfluenza virus. Source of infection
is usually an older child or adult with a minor respiratory illness. Risk factors
for severe bronchiolitis incl. low birth weight, age <éwks, and comorbidity
such as lung disease, congenital heart disease, and immune deficiency.

Clinical features

Characteristically begins as a URTI; the infant appears slightly unwell, with
low-grade fever, a blocked nose, serous nasal discharge, cough, and feeding
difficulty. Within 24-48h, the signs of airway obstruction appear with
paroxysmal wheezy cough, dyspnoea, and irritability. Breast- and bottle-
feeding become difficult as t RR does not give enough time for sucking
and swallowing. Clinical features tend to be most severe days 4-6 of illness.
Examination reveals tachypnoea, nasal flaring, and intercostal subcostal re-
cession. Chest is hyper-resonant with obliteration of the cardiac dullness
due to hyperinflation. Wheeze and fine crackles are heard on auscultation.
The liver and spleen may be palpable due to hyperinflation.

Diagnosis
Bronchiolitis is a clinical diagnosis. CXR may show hyperinflation (flattening
of the diaphragm) +/— * perihilar infiltrates. -

Management

Markers of severity requiring admission:
Apnoea.

Hypoxia (O, sats <92%).

Reduced feeding.

RR >70 breaths/min.

Moderate or severe recessions.
Nasal flaring.

e Grunting.

Even if markers of severity are absent, consider admission if risk factors, or

if early in the course of illness; most of infants are asymptomatic by 2wks.

o Give humidified O, via a nasal catheter.

e CPAP if more severe and available. Need for intubation is very rare.

e Ensure adequate fluid intake, feed via NGT or give IV fluids for severe
respiratory distress.

Note

e Antibiotics are indicated if any associated pneumonia.
e Corticosteroids are of no benefit.
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Whooping cough

Bordetella pertussis commonly affects infants and young children, with the
highest mortality <3mths. Mild infections in adolescence and adults are likely
underdiagnosed and are the source of infection for infants. B. parapertussis
causes a similar iliness to B. pertussis.

Clinical features

Incubation is 6-20d.

e |nitially URTI symptoms which last 1-2wks. Fever not usually high.

e Paroxysms of severe coughing with a ‘whoop’ are classical features. The
‘whoop' is caused by forced inspiration against a partly-closed glottis
and can - cyanosis and hypoxic syncope.

Child commonly drools and vomits after coughing, and may become
exhausted.

® Wheezing does not occur.

o After 1-3wks of whooping, a more tolerable chronic cough may persist
for several weeks; adults and older children may have a chronic cough
throughout.

Infants <émths do not whoop, but may become apnoeic and have
non-specific signs of respiratory distress (difficult to differentiate from
bronchiolitis (® Bronchiolitis, p. 197) caused by respiratory viruses).

e Many cases, esp. older children are uncomplicated and self-limiting;

- however, illness can persist for weeks to months and - bronchiectasis

and malnutrition.

Prolonged coughing may — petechiae on face/upper body, conjunctival

haemorrhages, and rectal prolapse.

e Death is unusual in older age groups, may be due to 2° pneumonia, or
encephalopathy (¥ consciousness not due to hypoxia, seizures, or brain
damage).

Diagnosis

Normally made clinically. The WCCin infants usually shows a lymphocytosis,
which is less common in older patients. Culture is difficult—a per-nasal
swab or a nasopharyngeal aspirate sample can be taken (PCR if available).

Management Essentially supportive. Erythromycin is recommended,
and ¥ transmission, but has little effect in modifying whooping cough.
Antihistamines, pertussis immunoglobulin, salbutamol, and steroids are all
ineffective.

Prevention Routine immunization.
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Lymphocytic interstitial pneumonitis

LIP was a common cause of chronic pulmonary disease in children with HIV,
but is uncommon in those being treated with ART. It is uncommon in adults.
LIP also occasionally occurs in patients with EBV, human T lymphotropic
virus (HTLV), lymphoproliferative disorders, and autoimmune disease.
Pathologically, there is a pleomorphic lung infiltrate of activated lympho-
cytes, plasma cells and immunoblasts.

Clinical features

May be asymptomatic in the early stages. Symptoms usually progressive:
e Chronic cough.

e Dyspnoea.

e Parotid enlargement.

o Generalized lymphadenopathy.

® Hepatosplenomegaly.
e Digital clubbing.
® Wheezing.

+/— other features of underlying HIV.

Diagnosis

This is suggested by the characteristic clinical features.

e CXR findings include bibasal interstitial or small nodular infiltrates which
coalesce — alveolar consolidation; widened mediastinum; and perihilar -
adenopathy.

e Serum LDH is often * to 300-5001U/L.

e |ook for underlying immunosuppressive disease, especially HIV.

Differential diagnoses include varicella pneumonia, miliary TB, and meta-
static carcinoma. Definitive diagnosis requires open lung biopsy, which is
rarely performed in view of its complications.

Treatment

Asymptomatic children require no treatment, but follow up for clinical and/
or radiological signs of deterioration. For symptomatic children:

° Oz.

Prednisolone 2mg/kg oral daily; treat for 4wks then gradually ¢ dose.
Long-term steroid therapy may be required if symptoms recur.
Bronchodilators may be used to treat children with wheeze.

o
[ )
o
e Treat the underlying cause: ART for HIV+ve patients.
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Diphtheria

Corynebacterium diphtheriae causes infection of the nasopharynx and oc-
casionally skin and mucous membranes. Its endotoxin potentially — fatal
effects on the heart, kidney, and peripheral nerves. Death occurs in >50%
without treatment, and in 5-10% despite treatment. Children <5yrs and
adults >40yrs have a worse prognosis. Although incidence is + worldwide,
it remains a significant problem in some developing countries without ef-
fective immunization programmes.

Transmission

This is by droplets or secretions from infected patients. Incubation is 2-5d.
Patients are infectious for >1mth; however, some become carriers.

Clinical features

Incubation is >2-5d (7d cutaneous diphtheria).
There may be non-specific symptoms:
Fever.

Chills.

Malaise.

Nausea.

Vomiting.

Headache.

. o

Mucosae are initially red and oedematous — necrosis of epithelium. An
inflammatory grey-white pseudo-membrane forms at the site of infection
(commonly the tonsils and oropharynx); it is adherent and separates with
bleeding. There is sore throat (may — dysphagia), cervical lymphadenop-
athy, and halitosis (Box 5.4). Neck is often swollen with oedema and en-
larged lymph nodes—the ‘bull neck’ appearance. Palatal paralysis by toxin
produces a nasal quality to the speech.

Tracheo-laryngeal

® Hoarseness.

e Dry cough.

e Rarely, airway obstruction.

Cutaneous
Pustules and ulcers with a grey membrane (rare).

Systemic effects of toxin

e Myocarditis (10%).

e Heart block (often >1wk after acute infection; can - death up to 8wks
after initial illness).

Murmurs.

Heart failure.

Demyelination — peripheral neuritis (often ~6éwks after initial illness).
Paralysis of soft palate, ocular, and intercostals muscles.

There may be renal failure (tubular necrosis) and pneumonia.
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Malignant diphtheria Indicates rapid spread of membranes, neck
oedema, adenitis, stridor, and shock.

Diagnosis
Treat on suspicion—do not wait for confirmation. Culture throat swabs of

membrane, ECG (look for ectopics, ST and T wave changes, right bundle
branch block (RBBB), complete heart block), U&Es, and FBC.

Treatment

Give antitoxin urgently. A test dose of diluted diphtheria antitoxin should
first be given intradermally to exclude hypersensitivity; then give 10,000
40,000 units by IV infusion for mild-moderate disease, and 40,000—100,000
by IV infusion for severe disease. Antitoxin is made from horse serum, so
beware of anaphylaxis which is rare, but potentially fatal. Have adrenaline
drawn up. Tracheostomy may be lifesaving; do not delay if there are signs of
respiratory distress. Give high-dose antibiotics IV (penicillin, erythromycin,
cephalosporin, and tetracycline are all effective).

Prevention Routine childhood immunization prevents disease. Recovering
patients should also receive a booster dose of diphtheria vaccine, as well
as close contacts.

Box 5.4 Causes of sore throat and tonsillar exudates

o Streptococcus pyogenes (sequelae are rheumatic heart disease and
glomerulonephritis).

® Mild viral infections (less common to have exudates).
® Corynebacterium diphtheriae.

e EBV: infectious mononucleosis.

o Neisseria gonorrhoeae.

® 2° syphilis.

® Herpes simplex virus—especially if HIV+ve.

® |assa virus.

L]

Fusobacterium necrophorum (as part of Lemierre’s syndrome).
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Pleural effusion

Pleural effusion is the presence of fluid in the pleural cavity, commonly uni-

lateral. See Box 5.5 for causes.

e Exudates are inflammatory fluid collections caused by an underlying

infective/inflammatory disease. They are generally straw coloured,

unilateral, cellular pleocytosis is common, and fluid LDH levels are

generally high. Protein is >50% of serum protein or >30g/L.

Transudates: low protein content, are generally bilateral, and cellular

pleocytosis is minimal. All oedema-causing conditions—congestive

cardiac failure (CCF), nephrotic syndrome, liver failure, anaemia, and

hypoalbuminaemia may — transudative pleural effusions.

e Chylothorax: milky fluid with a high lipid content, caused by leakage
from the thoracic duct due to damage by filariasis or a tumour.

e Empyema: is infected effusion. Cells are neutrophils, and in some cases,
frank pus; pH <7.2 (Box 5.6).

® Haemothorax: pure blood or heavily bloodstained fluid.

Box 5.5 Causes of pleural effusion

Exudates
e TB.

® Lung cancer.
- ® Pneumonia.

® Mesothelioma.

e Autoimmune diseases (e.g. systemic lupus erythematosus (SLE),
rheumatoid arthritis (RA)).
Sub-diaphragmatic infections/abscesses.
Metastatic carcinoma.

PE.
Pancreatitis.

Haemothorax

® Trauma.

® Mesothelioma.

® Metastatic carcinoma.

® Vascular pleural adhesions.

Transudates
e |VF

o Liver disease especially with ascites.
® Nephrotic syndrome.

® Anaemia and hypoproteinaemia.

® Pericardial disease.

Chylothorax

o Filariasis.

Lymphoma.

Trauma to the thoracic duct.
Metastatic carcinoma.
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Clinical features of pleural effusion

Pleuritic pain may be present if acute—less common in TB (chronic inflam-
mation). Patients may be tachypnoeic and dyspnoeic. Chest wall expansion
is ¥ on affected side and there is stony dullness to percussion with ¥ tactile
fremitus and vocal resonance and ¥ or absent breath sounds. Signs are com-
monly detected at the bases posteriorly, and in the mid-axillary line.

Box 5.6 Empyema

® Pus in the pleural space.

e A complication of a bacterial pneumonia, aspiration pneumonia, or
rupture of a liver or lung abscess and less commonly TB.

e Suspect in any patient with persistent (often high spiking) fever, with
pleuritic pain and pleural effusion.

e Diagnosis by aspiration of pleural fluid for Gram stain and culture.

e Putrid odour indicates anaerobic bacterial infection.

e High protein, high cell count, pH <7.1 or high LDH level (>60% of
serum LDH or >1000) suggests an empyema is developing, and needs
to be drained.

e Give broad-spectrum antibiotics (co-amoxiclav; or ceftriaxone;
cefotaxime plus metronidazole). Cultures are often —ve in which case
empirical therapy must continue.

® Intercostal tube drainage to dryness (<20mL fluid in 24h) and 6wks of
antibiotics will cure most cases.

® Decortication may be required if a prolonged course of [V antibiotics
combined with repeated US-guided aspiration fails.

e Recurrent empyema presents a particular problem if HIV+ve. Culture
often shows mixed growth, response to therapy poor, and surgical
risk too high for decortication. In these cases, prolonged antibiotics
and a fistula or short drain into an ileostomy bag can be helpful.

Diagnosis

The presence of fluid is confirmed by CXR or USS. Aspiration of 50-100mL
is generally done for diagnosis, but in patients with respiratory distress 700—
1000mL is aspirated to relieve symptoms. Fluid is best withdrawn poster-
iorly with the patient leaning forward and the needle inserted above the
rib one or two intercostal spaces below the upper level of dullness. Fluid
should be sent for protein, pH, cytology, Gram and AFB staining, and LDH
levels and appropriate cultures (Box 5.7). If no cytology available, ADA
can be used as a marker of lymphocytes and macrophages in pleural fluid.

Management Treat cause of effusion. Where fluid - dyspnoea, repeated
aspirations or chest tube insertion may be beneficial. Where recurrence is
a problem, pleurodesis may be performed.
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Box 5.7 Diagnostic features of pleural effusions

® Exudates: protein >30g/L (+ normal serum proteins) or fluid protein
>50% of serum protein, LDH >200IU, fluid:serum LDH ratio >0.6.
Transudates: protein <30g/L, LDH <200, LDH ratio <0.6.
Neutrophilia: bacterial pneumonias, empyemas.

Lymphocytosis: TB, lymphomas, viral infections.

Abnormal cytology: carcinomas, mesotheliomas.

Low pleural fluid glucose: RA, infections, malignancies.

pH <7.2 suggests empyema developing, consider tube drainage.
Positive Gram stain confirms empyema.
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Lung abscess

A suppurative cavitating infection of the lung parenchyma, commonly
caused by aspiration of mouth anaerobes, less often by blood-borne infec-
tion. Melioidosis is a particularly severe cause of lung abscess in Southeast
Asia, Indian subcontinent, and North Australia (see Box 5.8 for causes).

Clinical features

Patients present with cough, fever, chills, chest pain, and haemoptysis.
Gingivitis with poor dentition, the usual source of the bacteria, is often
present. When the abscess communicates with a bronchus, copious quan-
tities of purulent sputum, often blood streaked, are expectorated. Clubbing
develops rapidly. If lung abscess ruptures into pleural space -+ empyema.
Chronic abscesses with waxing and waning symptoms may result from in-
adequate antibiotic therapy.

Diagnosis

Characteristically the CXR shows a rounded opacity with an air-fluid level.
Multiple abscesses suggest a blood-borne infection, e.g. infected pulmonary
emboli or tricuspid endocarditis. Leukocytosis with * ESR and CRP are
typical. Foul-smelling sputum indicates anaerobic infection. If abscess does
not resolve with antibiotics, bronchoscopy may be performed to seek an
endobronchial obstruction (foreign body, malignancy, bronchial adenoma).

Management

Give IV antibiotics until fever, ESR, CRP, and leukocytosis settle—may take
weeks. Co-amoxiclav, ceftriaxone, or cefuroxime are good initial choices
plus metronidazole and may be modified according to cultures. Consider an
anti-staphylococcal antibiotic (e.g. flucloxacillin or clindamycin) in influenza
outbreaks or when cultures indicate.
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Box 5.8 Causes of lung abscesses

Pulmonary aspiration

Most occur in the right lung; aspiration while supine results in abscesses in
apical segment of the lower lobe or posterior segment of the upper lobe.
Often caused by anaerobes of gingival origin.

Bronchial obstruction
Due to lung CA or inhaled foreign body. Caused by mixed anaerobes.

Bacteraemialsepticaemia

Often multiple abscesses from sites such as right-sided endocarditis, in-
fected IV cannulae, IV drug abuse. Common causes are Staphylococcus
aureus and Streptococcus milleri.

Primary infection with cavitation
TB or as a complication of severe pneumonia with S. aureus, Klebsiella
pneumonia, or Nocardia asteroides (esp. in immunosuppression).

Spread from subphrenic or hepatic abscess
Produces 2° abscess, often in the right lower lobe. Due to Entamoeba
histolytica, coliforms, Streptococcus faecalis.

Cavitating lesions seen on CXR, mimicking abscesses
May be caused by:

® Paragonimiasis.

® Fungal infection.

e Cavitating squamous cell CA.

® Pulmonary infarction.

e Granulomatosis with polyangiitis.
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Fungal pulmonary infections

Fungal spores are found airborne and in soil and are often abundant in
bird and bat faeces. Human—-human transmission does not appear to be
a problem. The infections depend on the immune status of the individual
and the level of exposure. Many cases are asymptomatic, and illness may
present as:

Self-resolving pneumonitis (acute pulmonary form): cough, chest pain,
fever, joint pains, malaise, occasionally erythema nodosum or erythema
multiforme. Specific therapy may be required in more severe cases.
Localized cavitation, nodules, or calcification may be asymptomatic

and found on CXR taken for other reasons. No treatment is required.
However, since they can resemble lung tumours, they may be diagnosed
only at surgery.

Persisting or spreading cavitation — chest pain, cough, and sometimes
haemoptysis (which can be heavy). Surgery and antifungal therapy may
be required. Resembles pulmonary TB.

Acute or chronic systemic spread. Patients present with fever,

often marked ¥ weight, skin lesions. If acute, there may be

signs of lung disease and purpura due to thrombocytopenia and
hepatosplenomegaly. Disseminated disease is fatal in the absence of
systemic antifungal therapy.

Severe fungal pneumonia is rare. People with diabetes, the elderly, pregnant

women, and children (especially neonates) are predisposed to spreading
and cavitation. Immunosuppression or neoplasia predispose to acute

disseminated disease. See Box 5.9 for management of systemic fungal
infections.

Aspergillosis

Aspergillus is ubiquitous and clinical infection is rare. Most infections are
caused by A. fumigatus, A. flavus, or A. niger in predisposed hosts, especially
patients with asthma or post-TB cavitation.

Clinical forms and management

Allergic bronchopulmonary aspergillosis: persistent endobronchial infection
- severe asthma and, with time, a chronic cough (producing mucoid
plugs) and dyspnoea. CXR may show shadowing in the peripheral
fields. Eosinophilia is a feature. Manage with steroids and itraconazole if
possible. May - proximal bronchiectasis.

Aspergilloma: a fungal ball that often develops in a pre-existing cavity
(commonly due to TB). Aspergillomas are extremely variable in their
course, ranging from undergoing spontaneous lysis to fatal haemoptysis.
Intermittent cough is often the only sign, but haemoptysis may develop.
CT scan appearances are distinctive, showing a mass attached to

the interior of the cavity, and overlying pleura usually thickened. If
necessary, the aspergilloma should be surgically excised; prolonged
courses of itraconazole have produced improvement in some patients.
Invasive aspergillosis: occurs in brain; kidney, liver, and skin of the
severely immunocompromised (e.g. bone marrow transplant
recipients). Attempt to + immunosuppression, if possible. Amphotericin
B (0.5-1.0mg/kg IV od, to a total dose of 2-2.5g) has been standard
therapy (it is a toxic drug), but for confirmed invasive aspergillosis
voriconazole may be more effective.
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Diagnosis of Aspergillus infection

This is often difficult.

e Microscopy of skin lesion scrapings, sputum, or pus.

e Serology (Aspergillus precipitins), fungal cultures.

o Skin prick tests to Aspergillus and Aspergillus RAST test are useful in
allergic bronchopulmonary aspergillosis.

In invasive aspergillosis, the CXR or CT appearances may give a clue,
being typically more severe than expected from clinical examination.
Isolated chronic lung lesions (mycetomas) may only be distinguished
from lung tumours at surgery.

Galactomannan levels (cell wall component of Aspergillus) are used in
high-resource settings, but require careful interpretation.

Histoplasmosis

This occurs in two forms, and commonly - disseminated disease in HIV-
infected patients:
e Small-form histoplasmosis (caused by Histoplasma capsulatum var.
capsulatum): occurs in the Americas, Asia, and eastern Africa. This
- acute or chronic pulmonary infections, pericarditis, or progressive
disseminated histoplasmosis in immunocompromised individuals.
Disseminated small-form histoplasmosis affects bone marrow,
spleen, liver, lymph nodes, and skin (papules, ulcers). A chronic form
in immunocompetent patients — persistent painful oral ulceration

- and/or hypoadrenalism. Complications include laryngeal ulceration,

endocarditis, and meningitis.

Large-form or African histoplasmosis: (H. capsulatum var. duboisii.)
occurs in central and west Africa. African histoplasmosis is either a
focal disease affecting bone, skin, and lymph nodes or a progressive
disseminated disease affecting mucosal surfaces, esp. the Gl tract
and lungs.

Blastomycosis

A systemic infection caused by Blastomyces dermatitidis that occurs in nor-
thern America, Africa, India, and Middle East. It causes chronic pulmonary
or disseminated disease (involving both lung and skin). Skin lesions are com-
monly an initial single nodule, then - crusted plaques, ulcers, and abscesses.
Complications include lytic bone lesions (esp. axial skeleton), and Gl tract
disease (esp. epididymitis).

Coccidioidomycosis

A disease of semi-arid regions of the Americas caused by the fungus
Coccidioides immitis. It is inhaled into alveoli, where it rounds up and divides
to form a large spherule with a thick outer wall. The clinical features are typ-
ically varied with dissemination - meninges, joints, and skin. It commonly
disseminates in patients with advanced HIV.
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Paracoccidioidomycosis

A granulomatous disease caused by the fungus Paracoccidioides brasiliensis.
It occurs sporadically in south and central America where it is the most
common systemic mycosis. An acute form of the disease occurs in children
and adults <30yrs, while a chronic form is more common in 30-50yr-olds,
especially agricultural workers living in endemic areas. The male:female
ratio is >10:1.

Acute form

Presents with generalized lymphadenopathy, moderate hepatosplenomegaly,
fever, and ¥ weight over several months. The nodes may become fluctuant.
Involvement of mesenteric and hepatic perihilar nodes —» an appendicitis-
like picture or obstructive jaundice. Complications include lytic bone
lesions, small bowel disease, multiple mucocutaneous lesions (lymph-
atic/haematogenous spread). Pulmonary involvement is uncommon.
Immunosuppression can — severe superinfection (e.g. TB, Cryptococcus,
pneumonia).

Chronic disease

Normally presents with lung disease—dyspnoea, cough (rarely haemoptysis
and fever), with extensive involvement on CXR. Mucocutaneous lesions are
common on skin (face, limbs); painful lesions in the mouth, pharynx, or
oesophagus inhibit eating, » marked ¥ weight. Other features—ulcerated
tongue, hypoadrenalism. Chronic inflammation and fibrosis may — tra-
cheal/laryngeal fibrosis, pulmonary fibrosis, and bowel obstruction due to
enlarged lymph nodes.

Box 5.9 Management of systemic fungal infections

® Follow local guidelines.

e Amphotericin B (t daily dose (after test dose) from 0.25mg/kg/d
IV to 1.0mg/kg/d, if renal function permits) to a cumulative total of
>15mg/kg.

o (Alternative: fluconazole 200—400mg oral od for 6~18mths depending
on specific fungus.)

® Meningitis due to coccidioidomycosis requires fluconazole 400-800mg
oral od for 9-12mths.

e Patients with histoplasmosis may be switched to oral itraconazole
(200mg oral tds for 3d, then 200mg oral bd for total treatment
duration of 12wks) after improvement on amphotericin B.

® Surgery may be required for management of chronic sequelae in
paracoccidioidomycosis.
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Paragonimiasis (lung fluke)

A persistent lung disease, occurring widely around the globe, but especially
in East Asia, which is caused by >15 different species of Paragonimus trem-
atodes; ~22 million people are infected worldwide (Fig. 5.1).

Transmission

Humans are infected by eating undercooked freshwater crabs and crayfish
infected with the metacercariae. The immature flukes burrow out of the
human intestine into the peritoneum, where they mature and tunnel their
way into the lungs (Fig. 5.1). Here, they cause inflammation, haemorrhage,
and necrosis of the lung parenchyma. Adult flukes (stout, bean-shaped,
~1cm long) live in cavities in proximity to airways. Ova are expelled either
in expectorated sputum or in the faeces after being swallowed. Flukes that
miss the lungs produce extrapulmonary symptoms (due to cysts, granu-
lomas, and abscesses) in muscles, abdominal viscera, brain, and genitalia.

Clinical features of paragonimiasis

Days or weeks after eating infected food, migration of the flukes within the
peritoneum and pleura - fever, rashes, urticaria, abdominal, and chest pain,
wheeze, cough, or discomfort.

The classic feature of chronic pulmonary disease is a persistent cough
with production of thick brownish-red sputum (due to the presence of ova

and flukes). The CXR resembles TB, except that cavities are often basal.
- CXR changes may also include areas of consolidation, and pleural effusions.
Physical examination of the chest often reveals little and the patients appear
quite well (unlike TB).

Aberrant migration of the flukes may produce signs of a cerebral SOL
(epilepsy, t ICP, psychiatric syndromes, meningeal irritation) or spinal
SOL, necrosis of abdominal viscera, transitory subcutaneous swellings.
Extrapulmonary disease may occur in the absence of pulmonary signs, but
this is uncommon.

Diagnosis
Presence of characteristic ova in the sputum, faeces, or effusion; serology.

Management

Praziquantel 25mg/kg oral tds for 2—3d — rapid symptomatic improvement,
although radiological changes may take months to improve. Treatment of
cerebral infection may — neurological deterioration, in some cases —» seiz-
ures and coma. Beware of t ICP due to dying parasites. Treat cautiously
and consider dexamethasone 4mg |V qds as cover.

Prevention Improve health education to ¥ consumption of undercooked
crustaceans; mass treatment of persons in endemic areas.



PARAGONIMIASIS (LUNG FLUKE) 205

Fig. 5.1 Life cycle of Paragonimus lung flukes. (a) Humans are the definitive host,
along with a range of domestic canines and felines. The adult fluke lives in cavities in
the lung; ova are either coughed or defecated into fresh water. Miracidia emerge, and
infect aquatic snails (b), in which development into cercaria takes place. These encyst
as metacercariae on the muscles of freshwater crabs and crayfish (c), which are
eaten uncooked. The metacercariae contain immature flukes which bore through the
intestinal wall, migrate through the diaphragm into the lungs. The mature flukes are
hermaphrodite, and without mating produce ova 2-3mths after infection, completing
the life cycle. Adapted from Piekarski, G, Medical Parasitology in Plates, 1962, with kind
permission of Bayer Pharmaceuticals.
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Tropical pulmonary eosinophilia

TPE occurs in <1% of filarial infections, and occurs in areas where lymph-
atic filariasis is endemic. Wuchereria bancrofti and Brugia malayi mature
within lymphatics. Female worms discharge millions of microfilariae, which
are trapped and destroyed within the lungs in some individuals —» acute or
chronic eosinophilic alveolitis.

Clinical features

Young adults are generally affected. Nocturnal cough associated with
wheezing may occur, due to the nocturnal periodicity of microfilaraemia.
Low-grade fever, malaise, and ¥ weight may occur. Wheezes and crackles
are heard in severe or advanced cases, but in many patients respiratory
examination is normal. Significant eosinophilia is typical, with total eosino-
phil counts >3000/mm?3; IgE levels are elevated Symptoms do not cor-
relate with the degree of eosinophilia. Microfilaraemia is rarely observed in
TPE. Filarial serology is +ve, but may be unhelpful in endemic areas. CXRs
may be normal or show a reticulonodular appearance. In long-standing
cases, features of pulmonary fibrosis are seen. Pulmonary function tests
(PFTs) show a mixed restrictive and obstructive pattern with diffusion ab-
normalities prominent in long-standing cases.

Management

- Diethylcarbamazine (DEC) 5mg/kg daily in three divided doses X 3wks -

rapid improvement in most patients. Those who respond poorly should
have a second course of DEC for a longer duration. ~20% of patients re-
lapse, requiring repeated courses of DEC. Doxycycline kills the endosym-
biont bacteria Wolbachia in filarial worms, but this is not of proven efficacy
in TPE.
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Asthma

Asthma is a syndrome of reversible bronchial obstruction — episodic

wheezing and shortness of breath (SOB). There is genetic susceptibility,

and triggers include:

e Protein allergens, e.g. dust, food, pets in atopic individuals.

o Low-molecular-weight allergens, e.g. isocyanate in industry.

e Infections, especially viral in children (Box 5.10), e.g. RSV.

e Environmental or occupational pollutants, e.g. smoke, automobile
exhausts, and industrial dusts — irritation and can 1 existing asthma.

Epidemiology of asthma

~10% of young adults in resource-poor countries are atopic, with t preva-
lence in Ghana and similar areas. This is likely multifactorial and theories
include the immunological effect of ¥ parasite exposure, altered diet, and
obesity and t house dust allergen exposure.

Pathology

Constant exposure to environmental triggers - constant mucosal inflam-
mation. Acute symptoms may be caused by exposure to any exacerbating
factor and may t by beta-blocker therapy, aspirin, or non-steroidal anti-
inflammatory drugs (NSAIDs); exercise commonly - wheezing.

Diurnal variation is common, due to the circadian variation in endogenous
cortisol. Symptoms are generally worse on waking and in severe cases may
- nocturnal awakening with cough, chest tightness, and dyspnoea.

Exacerbating factors (e.g. cold dry air, pollen, fumes) - bronchial hyper-
responsiveness, inflammatory bronchial wall oedema, and intra-luminal
mucus accumulation — airway narrowing, airflow obstruction and distal air
trapping.

Acute severe asthma either occurs for no reason or with infection or
exposure to allergen/irritant.

Clinical features

® Breathlessness.

e Cough.

e Expiratory wheezing: best heard towards full expiration.
o Chest tightness.

Diagnosis of asthma

e Based on characteristic clinical features and history.

e Measurement of variability in peak expiratory flow rate (PEFR) is useful.

e Typical spirometry shows ¥ PEFR with >15% reduction in response
to stimulus challenge, e.g. 6~10min of strenuous exercise. PEFR is
<60% predicted or varies by >30%; or PEFR improves by >20% with
bronchodilators or steroids.
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Management

e |dentify and avoid triggers (limited evidence of efficacy).

e Relieve acute symptoms with beta-agonist inhalers.

e Suppress chronic inflammatory airways hyper-reactivity with inhaled or
oral steroids (good efficacy) or leukotriene antagonists (very expensive)
(Fig. 5.2).

Once asthma is controlled, therapy should be stepped down. Regular
review is important. Patients should be maintained on the lowest dose
of inhaled steroid.

Aims of treatment

e Freedom from symptoms, especially nocturnal asthma.
e Lung function in the normal range varying by <20% during 24h.
e Normal quality of life with self-management of condition.

Box 5.10 Paediatric note

® Ask about eczema and hay fever (in child and in family) as these
suggest atopy, and are associated with asthma.

@ |n children <2yrs, a formal diagnosis of asthma is not usually given.

Children <2yrs who wheeze and may need treatment (often caused

by a viral trigger), may or may not later develop asthma and these

episodes are termed ‘viral-induced wheeze'.

Management of asthma in children is based on age and response

to treatment. In those aged 2-5yrs, start with occasional relief

bronchodilators, then add regular preventer therapy if needed. This

may be an inhaled steroid (or a leukotriene receptor antagonist if

inhaled steroid cannot be used). A step-up from this would be to

use both of these agents. If control is not achieved, specialist advice

should be sought if possible.
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STEP 5: CONTINUOUS OR FREQUENT USE OF ORAL STEROIDS

Use daily steroid tablet in lowest dose providing adequate control

Maintain high dose inhaled steroid at 2000 mcg/day*

Consider other treatments to minimize the use of steroid tablets

Refer patient for specialist care

STEP 4: PERSISTENT POOR CONTROL

Consider trials of:

m increasing inhaled steroid up to 2000 mcg/day*
m addition of a fourth drug e.g. leukotriene receptor
antagonist, SR theophylline, B, agonist tablet

STEP 3: ADD-ON THERAPY

1. Add inhaled long-acting B, agonist (LABA)
2. Assess control of asthma:
m good response to LABA—continue LABA

m benefit from LABA but control still inadequate—continue LABA and
increase inhaled steriod dose to 800 mcg/day* (if not already on this dose)

® no response to LABA—stop LABA and increase inhaled steroid to
800 mcg/day.* If control still inadequate, institute trial of other therapies,
e.g. leukotriene receptor antagonist or SR theophylline

STEP 2: REGULATOR PREVENTER THERAPY

Add inhaled steroid 200-800 mcg/day*

400 mcg is an appropriate starting dose for many patients

Start at dose of inhaled steroid appropriate to severity of disease.

STEP 1: MILD INTERMITTENT ASTHMA

Inhaled short-acting [, agonist as required

*BDP or equivalent

Fig. 5.2 Summary of stepwise management in adults. BDP, beclometasone
dipropionate; LABA, long-acting beta agonist. Reproduced with permission from the British
Thoracic Society, BMJ Group. https://www.brit-thoracic.org.uk/quality-improvement/guidelines/
asthma/
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Acute severe asthma

Ascertain the recent best or predicted PEFR, the current medication, esp.
that recently taken for relief of this attack, and when was the last severe
attack. See Box 5.11 for acute severe asthma in children.

Features of severe asthma

e Cannot speak in whole sentences.
e RR >25 breaths/min.

e PR >110 beats/min.

e PEFR <50% of best or predicted.

Life-threatening asthma

Silent chest, cyanosis, or feeble respiratory effort.

Bradycardia, dysrhythmia, or hypotension.

Exhaustion, confusion, or coma.

O, saturations <92%, PO, <8kPa (60mmHg), PCO, normal or 1.

pH .

PEFR <33% of best or predicted.

Rule out airway obstruction: foreign body, epiglottitis, mediastinal mass.

Immediate management
o Sit the patient up and give high-flow O,.
e Give salbutamol 5mg or terbutaline 10mg by O,-driven nebulizer.
- (Alternately give 10 puffs of salbutamol 100 micrograms via a spacer
and repeat every 10-20min as necessary.)
e Give hydrocortisone 100mg IV or prednisolone 40—60mg oral.
e Do oximetry, CXR, PEFR.

If there is no improvement or there are signs
of life-threatening asthma

e Add ipratropium 0.5mg to the nebulized salbutamol.

e Give aminophylline 5mg/kg by IV infusion over 20min, but avoid or use
with great caution in patients already taking oral aminophylline.

e Contact an anaesthetist about possible emergency intubation if patient
continues to deteriorate.

If the patient is improving continue with

e O, (high flow), aiming for O, saturation >92%.

® Prednisolone 40—-60mg oral od or hydrocortisone 100mg IV qds.
e Salbutamol 5mg nebulized 4-6hrly and as required.

If the patient is not improving

e Continue with O, and steroids.

e Nebulized salbutamol 5mg up to every 15-30min until bronchospasm is
relieved.

e |pratropium 0.5mg qds.

e |V magnesium 1.2-2g single dose over 20min if bronchodilator not

working.

Intubation if exhausted.
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Monitoring response to therapy

e PEFR 15-30min after treatment and at least 6hrly.

e Maintain SaO, >92% with supplemental O,.

e Recheck ABG to monitor potential respiratory failure.

On discharge from hospital

The patient should have been:

e Stable on discharge medication for 24h and have had their inhaler
technique checked and recorded.

PEFR >75% of best or predicted and PEFR diurnal variability <25% (no
nocturnal dipping).

Treatment initiated with high-dose inhaled steroids to cover tapering
oral steroid therapy.

Follow up in 1wk and provide emergency plan.

Box 5.11 Paediatric note
Acute severe asthma in children >2yrs includes those with: O, saturation
<92%, PEFR 33-50% of best or predicted, too breathless to talk, using
accessory muscles and:
® Pulse:

* >140 beats/min in children 2-5yrs.

® >125 beats/min in children >5yrs.
® Respiration:

® >40 breaths/min aged 2-5yrs.

® >30 breaths/min aged >5yrs.

Life-threatening features include: O, saturation <92%, silent chest, cyan-

osis, poor respiratory effort, hypotension, exhaustion, agitation, and con-

fusion. PEFR <33% predicted.
Management is initially with O,, bronchodilators (salbutamol first line)

and steroids.

® Nebulizers repeated in acute severe asthma every 20—-30min.

® |pratropium bromide 250 micrograms/dose (nebulized) can be
effective in acute severe asthma, given frequently in the first few
hours of admission (can be mixed with salbutamol). It should then be
weaned to 4-6hrly.

® Give prednisolone early in acute asthma attacks (20mg oral
prednisolone 2-5yrs, 30-40mg >5yrs). Course usually 3d. Repeat
dose if the child vomits, or give [V hydrocortisone if necessary.

o Seek help for further management and parenteral therapy (IV
salbutamol or aminophylline may be used).
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Chronic obstructive pulmonary disease

This is a chronic progressive disease of the airways and alveoli, which oc-
curs in smokers, ex-smokers, and non-smokers exposed to smoke or high
levels of indoor air pollution.

Pathology

Inhalation of smoke — neutrophil inflammatory response in the airways
which overcomes the protective effects of pulmonary protease inhibitors
and — chronic bronchial inflammation and airway damage. Lung defences
are ¥ by smoke - recurrent respiratory infections and bacterial coloniza-
tion of the proximal airways. Bronchial mucosal gland, hyperplasia, and
hypertrophy — excessive mucus secretion and airway thickening and nar-
rowing = chronic productive cough, often seasonal and worse in winters.
Alveoli are particularly damaged in emphysema — loss of lung units and
over-distension of the remaining alveoli - compression of the terminal
bronchioles — further airway obstruction.

Clinical features

Patients with COPD experience chronic productive cough, recurrent re-
spiratory infections, and/or exertional dyspnoea. PFTs ¥ after respiratory
infections, and may take weeks to recover. Minor respiratory infections
may —» respiratory failure and necessitate hospitalization. Patients are often

- wheezy, tachypnoeic, and use accessory muscles during exacerbations. In

advanced cases patients may be plethoric, cyanosed, and have cor pulmo-
nale. Type 1 (hypoxic, normocapnic) or type 2 (hypercapnic) respiratory
failure is common. Confusion, drowsiness, and flapping tremor indicates
CO,; retention.

Management

Stopping smoking is essential (see Box 5.12 for advice to smokers). Long-
acting bronchodilators provide relief. Inhaled corticosteroids ¢ exacerba-
tions and ¥ the rate of lung function deterioration. Combination inhalers
are effective; a spacer device improves delivery. Tiotropium once daily
provides further symptomatic relief if available. Chest physiotherapy and
mucolytics may help in clearing mucus and * respiratory muscle strength.

In exacerbation

Oral steroids and antibiotics are helpful, but carry a high risk of steroid
side effects (proximal muscle weakness, obesity, osteoporosis, skin bruising,
etc.). In acute exacerbation, NIV can be life-saving and full ventilation often
causes difficulty in weaning.

O, therapy should be closely monitored; high concentrations of O, may
— CO, retention and narcosis. Home and portable O, therapy helps many
patients—long-term oxygen therapy (Box 5.13) is life-prolonging in chron-
ically hypoxic patients, but not often available in LMICs.
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Box 5.12 Advice to smokers regarding smoking cessation

® Preparation: make a positive decision and list reasons for quitting.

Get the support of family/friends. Set a target date. Recognize the

difficulty. Most relapses occur in the 1st week after quitting.

Switch brands: to one that is distasteful and low in tar/nicotine.

Cut down the number of cigarettes: smoke only half of each cigarette.

Postpone the first cigarette of each day by 1h. Smoke only during odd

or even hours of the day. Remember cutting down is not a substitute

for quitting.

Do not smoke automatically, do not empty ashtrays.

Make smoking inconvenient: buy one packet/cigarette at a time.

Make smoking unpleasant: only smoke alone.

Prepare for the target day: practise going without cigarettes.

On the day of quitting: throw away all cigarettes and matches; hide

ashtrays and lighters. Make a list of things you want to buy, price them

in terms of cigarettes, and put the money aside to buy them. Keep

busy on the target day. Remind family/friends about the day.

Immediately after quitting: develop a clean, fresh, non-smoking

environment. Go to places where smoking is not allowed.

® Avoid temptation: avoid situations you associate with smoking; socialize
only where smoking is not allowed.

Box 5.13 Oxygen therapy

e [f the patient has a PaO, <8kPa on air, give a trial of O, at 2L/min via
a mask. Recheck ABG after 1h.

e |f thereis no * in PaCO,, * the O, to 4L/min and recheck ABG after
another hour. If you do not have blood gases, observe carefully for
confusion, cyanosis, or flap.

e |f the patient is not CO, retaining, they may have O, therapy
without risk.

e If CO, does t, ¥ O, delivery to the level before which CO, was
retained. Balance the risks of hypoxia and acidosis.

o At this point, if available, consider NIV via mask (e.g. bi-level positive
airway pressure) to improve hypoxia and acidosis.
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Bronchiectasis

Long-standing damage and dilatation of bronchi and bronchioles — in-
flammation and accumulation of infected mucus. Persistent infection in
bronchiectatic airways with Haemophilus influenza, Streptococcus pneumoniae,
Moraxella catarrhalis, or Pseudomonas aeruginosa - clinical symptoms.

Actiology

Most cases are 2° to inadequately treated pneumonia, pulmonary TB, TB
lymph node disease, necrotizing pneumonias, whooping cough, foreign
body inhalation, and allergic bronchopulmonary aspergillosis (proximal
bronchiectasis). In developed countries, congenital conditions (e.g. cystic fi-
brosis, Kartagener’s syndrome, or hypogammaglobulinaemia) are common.

Clinical features of bronchiectasis

Depending on the severity, patients may produce large volumes (several
cupfuls) of mucoid or purulent sputum daily. In milder disease, patients may
be asymptomatic between exacerbations. Fever, haemoptysis, and chest
pain are features of exacerbation, esp. when infection spreads to the lung
parenchyma — bronchopneumonia. Chronic sinusitis and otitis media may
be associated. Clubbing is prominent, expiratory crackles with occasional
wheezes are heard in the lungs.

Complications Recurrent episodes of pneumonia, hypoxia, and respiratory

- failure, massive haemoptysis, 2° amyloidosis, brain abscesses, and

arthropathy.

Diagnosis

Largely based on the history and clinical features. Bronchiectatic cysts with
fluid levels and ‘tram lining’ may be seen on CXRs, but CT scans are far
more accurate. Airways obstruction and reversibility can be measured by
PFTs to determine the usefulness of bronchodilators. Sputum should be
cultured frequently if possible to choose appropriate antimicrobial therapy
for exacerbations.

Management

e Physiotherapy esp. during acute exacerbations. Patients should be
taught postural drainage and deep breathing/coughing exercises.
Underlying conditions will require separate and continuous treatment.
Focal disease with severe recurrent symptoms may be suitable for
surgical resection, but CT often shows bronchiectasis is widespread and
bilateral, which rules out surgery.

Severe haemoptysis can be life-threatening —+ angiographic embolization
or surgical resection in specialist centres.

e Airways obstruction requires bronchodilators and hydration.

® Broad-spectrum antibiotics (e.g. co-amoxiclav) are indicated as soon as
the patient is symptomatic with purulent sputum. Continue for 1-2wks.
Pseudomonas colonization requires use of fluoroquinolones or IV
ceftazidime or aminoglycosides—depending on sensitivities.

If patients need frequent repeated courses of antibiotics, then use three
or four oral antibiotics (amoxicillin, erythromycin, chloramphenicol,
doxycycline) in rotation.

Prevention Hib, pneumococcal, and influenza vaccination. Early identification
and treatment of TB and whooping cough.
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Lung cancer

More than 95% of cases occur in smokers and is related to the quantity and
duration of exposure to cigarette smoke (‘pack-years’). Most patients are
incurable, hence, prevention is essential.

Clinical features of lung cancer

Patients may be asymptomatic until late, then have:

e Pulmonary features: persistent cough or alteration in the previous
chronic cough; haemoptysis; chest pain; dyspnoea. Distal pneumonia,
pleural effusions, localized wheezing, or stridor.

e Local/mediastinal invasion - vocal cord paralysis, Horner’s syndrome,
superior vena cava obstruction, chest wall invasion, bony pains, brachial
plexus involvement, dysphagia, and pericardial effusion.

e Metastatic spread - symptoms and signs affecting brain, liver, adrenal,
skin, and bones (esp. ribs, spine, and femoral). Lymph node involvement
is common esp. mediastinal and supraclavicular.

e Systemic symptoms —» fatigue, lassitude, anorexia, marked ¥ weight.
Fever may occur without infection.

e Endocrinopathies - SIADH, hypercalcaemia (from secretion of
parathyroid hormone (PTH)-like substances or from bony metastases).
Ectopic adrenocorticotrophic hormone (ACTH) production,
gynaecomastia, and testicular atrophy can also occur.

e Others: clubbing is common, occasionally severe, with hypertrophic -
pulmonary osteoarthropathy. Neuromuscular syndromes (e.g.
Lambert—Eaton syndrome) are rare.

Diagnosis

Based on CXR or CT imaging, which shows a mass, collapse/consolidation
or invasive disease; CT is also useful in staging the disease. Histology is
obtained from a biopsy/cytology at bronchoscopy or BAL, fine needle as-
pirate cytology (FNAC), CT-guided or open biopsy. The yield from sputum
cytology is low; pleural fluid cytology is useful in patients with disseminated
lung cancer or mesotheliomas. In many LMICs, bronchoscopy is possible,
but histology is difficult to obtain. In such cases, consider treatable alterna-
tive diagnoses (e.g. TB).

Management

Surgery is often impossible because of spread or coexistent COPD. <20%
of patients with localized non-small cell disease (Box 5.14) may be cured
by surgery. Palliative chemotherapy and radiotherapy both prolong life and
improve complications such as haemoptysis, superior vena cava obstruc-
tion, and recurrent pleural effusions. Patients with small cell cancer generally
have disseminated disease and palliative chemotherapy and radiotherapy
can extend and improve quality of life and manage complications.

Prevention Anti-smoking campaigns benefit patients and those exposed to
passive smoke. ¥ chemicals and dust in the work environment.
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Box 5.14 Lung cancer: tumour types

Squamous cell carcinoma: tumours have a medium rate of growth and
often present with obstruction. Metastatic spread is common (80% at
presentation).

Small cell (oat cell) carcinoma: fast-growing tumours that often present
with disseminated disease. They may secrete hormones.
Adenocarcinoma: includes bronchoalveolar cell carcinoma; the most
common peripheral tumour, it may produce mucin and can surround
associated bronchi, stenosing the lumen. May not be smoking related.
Large cell carcinoma: large, necrotic, pleomorphic, mucin-producing
tumours; frequently peripheral and locally invasive. Metastatic spread
is common, survival rates post surgery are good.

Carcinoid tumours: unrelated to smoking and occur in a younger age
group. May be benign adenomas or malignant. Most occur in proximal
airways.

Metastases: often from primaries in the breast, colon, kidney, prostate,
and lung. Less often choriocarcinoma, testicular cancer, sarcomas, or
melanoma.

Mesotheliomas: malignancies of the pleural space caused by exposure,
often remote, to asbestos. Spread is local, but rarely may metastasize.
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Interstitial lung disease

Painless progressive shortness of breath may indicate interstitial lung dis-
ease (ILD). ILD is uncommon, and rarely treatable.

Clinical features

Careful history taking may define a risk factor for pulmonary fibrosis, e.g.
mining, asbestos exposure. Clubbing is common; fine inspiratory crackles
may be heard at both bases, or there may be no signs at all.

Investigation with CXR may show fine interstitial shadowing bilaterally or
very little change in early disease. High-resolution CT if available will detect
early disease, and PFTs will show ¢ gas transfer. In advanced ILD, clinical
signs will be obvious, CXR abnormality will be marked and the patient will
become hypoxic on minimal exertion.

Differential diagnosis

The classification of ILD is based on CT appearance and histology, both of
which have limited availability. Occupational lung diseases are diagnosed by
the history, but most ILD cases will not have an obvious cause. Sarcoidosis
may be underdiagnosed.

Management

In resource-poor settings, palliation of symptoms is very difficult and treat-
ment is impossible. Exacerbations due to infection can be treated, as can CCF.
Steroids have limited benefit, and opiates are useful to control breathlessness.

Prevention

Control of industrial exposures is rudimentary in resource-poor coun-
tries, and exposures are often high in the absence of protective equipment.
Prevention of occupational lung disease is best achieved with education and
provision of better equipment.

Acute respiratory distress syndrome

Any severe infection or illness can be complicated by non-cardiogenic pul-
monary oedema.

Aectiology

Burns, infection, surgery, trauma, pancreatitis, or poisoning can all » ex-
tensive pulmonary inflammation. Inflamed lung parenchyma then becomes
leaky and fluid exudate fills the alveolar space.

Clinical features

Severely ill patients become markedly hypoxic over a short period of time
(<1wk) despite adequate circulation and Hb. Examination shows bilateral
poor air entry, fine crackles, or large airway noise. CXR shows marked bi-
lateral shadowing - ‘white out’.

Management

ARDS is very hard to manage, even in ICUs. Mechanical ventilation is essen-
tial. Treatment of the underlying diagnosis offers a chance of recovery, with
organ support as can best be managed in the interim. Steroids are often
tried but not usually helpful.
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Pulmonary embolism

Risk factors for venous thrombosis are t coagulability, stasis, and damage
to the vascular endothelium. Most PEs occur as a result of migration of
thrombi of recent onset from the deep veins of the leg or pelvis - pul-
monary venous vasculature. Embolism from mural intracardiac thrombi and
right-sided endocarditis may also occur. Septic thrombophlebitis due to in-
fected central lines or IV drug abuse is  common.

e Oral contraceptives and pregnancy * coagulability.

e Young patients with no underlying risk factors may present with severe
thrombotic disease due to congenital or acquired thrombogenic states
(protein C, S, antithrombin Il deficiency, antiphospholipid antibody
syndrome, etc.).

Pregnancy or recent surgery and protracted immobility after injury/
travel ¥ venous return.

In LMICs, severe dehydration (e.g. diabetic ketoacidosis), trauma, and
obstetric emergencies may — PE due to a lack of prophylactic heparin.

Clinical features

Most patients will have minor and subacute symptoms with tachypnoea,
mild dyspnoea, a cough, and occasionally low-grade fever. Some report
a sudden onset of pleuritic chest pain and shortness of breath. In a few
patients, haemoptysis indicates pulmonary infarction. If the diagnosis is

- missed, repeated emboli will occur. In patients with showers of emboli over

years, pulmonary hypertension and cor pulmonale may ensue and patients
may present with CCF and marked exertional dyspnoea. In cases of massive
PE the patient has circulatory collapse and may die acutely.

On examination, respiratory findings are sparse, but hypoxia with
a normal CXR suggests the possibility of a PE. A DVT may be present.
Investigations: a CT pulmonary angiogram is most accurate. Evidence of
PE also from: CXR, ECG (any abnormality, particularly tachycardia, R axis
deviation, or RBBB; classical S1, Q3, T3 is rare), ventilation/perfusion scan,
Doppler USS of the legs and D-dimer levels. These tests are useful in both
the confirmation and exclusion of DVTs and PEs.

Management

Anticoagulate with IV heparin or with twice-daily low-molecular-weight
heparin (expensive). The diagnosis of PE is not easy to make and so the
Wells score (Box 5.15) is used to define high, medium, and low risk of re-
current PE. Using this score, a clinical decision can be made to institute oral
anticoagulation with warfarin. Once a target INR of 2.5-3.0 is maintained
for 48—72h then heparin can be safely discontinued. It is problematic, how-
ever, to manage warfarin anticoagulation where INR cannot be measured
and the risk of haemorrhage is significant. In acute massive PE, thrombolysis
with streptokinase may be useful provided the diagnosis can be confirmed.
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Box 5.15 The Wells score

e Clinically suspected DVT: 3.0 points.

o Alternative diagnosis less likely than PE: 3.0 points.

® Tachycardia: 1.5 points.

® Immobilization/surgery in previous 4wks: 1.5 points.

e History of DVT/PE: 1.5 points.

® Haemoptysis: 1.0 points.

e Malignancy (treatment for <émths, palliative): 1.0 points.

Traditional interpretation

Score >6.0 High (probability 59% based on pooled data).
Score 2.0-6.0 Moderate (probability 29% based on pooled data).
Score <2.0 Low (probability 15% based on pooled data).
Alternate interpretation

Score >4 PE likely. Consider diagnostic imaging.

Score <4 PE unlikely. Consider D-dimer to rule out PE.
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Pneumothorax

Air leak into the pleural space — collapse and sometimes compression of
the underlying lung. A rapid ongoing accumulation of air can occur with each
bout of coughing = tension pneumothorax; relief of the tension pneumo-
thorax is an emergency. A small or moderate pneumothorax may be suffi-
cient to cause respiratory failure in a patient with pre-existing lung disease.
Pneumothorax may be asymptomatic in an otherwise healthy patient.

Causes

Spontaneous/primary pneumothorax

Common in tall and thin men with no pre-existing lung disease. 20% recur
after first episode and 65% after a second episode.

Secondary pneumothorax

Occurs in patients with scars of previous TB or in patients with active TB,
often cavitary. Also common in patients with COPD, and can complicate
severe necrotizing lung infections such as staphylococcal pneumonia, aspir-
ation pneumonias and PCP.

Traumatic pneumothorax Occurs from penetrating injuries, e.g. stabbing or
road traffic accident.

latrogenic pneumothorax May be a complication of central line insertion,
transbronchial lung biopsy, or high-pressure mechanical ventilation.

- Clinical features

Most patients will experience sudden-onset pleuritic chest pain and dys-
pnoea. Hyper-resonance to percussion is accompanied by + movement
and ¥ or absent breath sounds on the affected side. Breathing is generally
shallow because of pleuritic pain. A tension pneumothorax - mediastinal
displacement away from the pneumothorax — severe tachypnoea, dys-
pnoea, hypoxia, and shock.

Management

e Small pneumothoraces (on CXR pneumothorax occupies <15% of
hemithorax) in asymptomatic, otherwise healthy, individuals need

no treatment other than observation. Follow-up X-rays should
demonstrate gradual absorption of the pneumothorax (1% of lung area
per day).

Symptomatic pneumothoraces require aspiration. A flexible venous
cannula is placed into the pleural space (above a rib in mid-axillary
line) and a three-way tap attached. A large syringe is used to draw air
out of the chest and expelled through tubing held under water. Count
the volume of air withdrawn and stop when resistance is felt on the
cannula. Aspiration is suitable for iatrogenic pneumothoraces, because
these are unlikely to recur.

If aspiration fails or if >2L of air is freely withdrawn it is likely that a
bronchopleural fistula exists and an intercostal chest drain should be
placed. Use the fifth/sixth intercostals space in the mid-axillary line.
Safest method is to place pigtail drains by Seldinger technique under
US guidance. If not practicable, use traditional blunt dissection to place
a tube drain with an underwater seal. Clamp the drain when stopped



PNEUMOTHORAX 221

bubbling for >24h; unclamp periodically to see if air has reaccumulated.
Ideally repeat CXR, but if not possible, remove drain after >24h
clamped if no recurrence.

® Pleurodesis may be required if pneumothorax fails to resolve despite
1-2wks of intercostal drainage and suction (Box 5.16).

e Tension pneumothorax is a medical emergency and requires the
immediate placement of a wide-bore canula into the second intercostal
space on the affected side. Air usually bubbles out in a rush and the
relief is immediate. Intercostal tube drainage should follow.

Box 5.16 Pleurodesis

This procedure — sterile inflammation of the pleura and obliterates the
pleural space by adhesions and fibrosis. It is painful and needs adequate
analgesia: 20mL of 1% lidocaine is diluted with saline to 100mL and this is
inserted into the chest tube which is then clamped. The patient is placed
on their back, side, and chest to disperse the lidocaine and after this is
drained off, 1-1.5g of tetracycline dissolved in 30-50mL normal saline, or
20mL of povidone-iodine 10% in 80mL normal saline, is inserted into the
chest drain and the procedure repeated. The solution is kept in the chest
for 3—4h and then drained off. The chest drain is maintained in situ until air
ceases to bubble through it.
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Disorders of the mouth and pharynx

Tooth decay and dental caries

Perhaps the world’s most widespread chronic disease. Access to preventa-
tive dental care is often limited, so will generally present when symptomatic
with pain, or with dental abscess where formal drainage or extraction of the
affected tooth may be required. Where dental care is unavailable, Murray
Dickson’s Where There Is No Dentist is available online (R http://www.
hesperian.org).

Gingivitis

Simple gingivitis (gum swelling) is extremely common. Bleeding or swollen
gums +/— bad breath + tooth loosening and loss (periodontitis). If un-
usually severe consider acute necrotizing ulcerative gingivitis caused by fu-
siform bacteria and spirochaetes, drugs (phenytoin, ciclosporin, nifedipine),
diabetes, neutropenia, leukaemia, and vitamin C deficiency (scurvy).
Treatment Reinforce preventive oral health. Look for underlying cause if se-
vere. Treat acute necrotizing ulcerative gingivitis with saline mouth washes,
metronidazole + penicillin, and dental surgical input.

Gingivostomatitis and mouth ulcers

Acute gingivostomatitis (inflammation of the gums/oral mucosa with focal
ulceration) may be caused by HSV, EBV, or enteroviruses.

Treatment Treat HSV gingivostomatitis with aciclovir.

- Aphthous ulcers

Aphthous ulcers may be idiopathic or due to HIV; neutropenia; coeliac
disease; Behget’s, Crohn’s, or Stevens—Johnson syndrome; or vitamin By,
deficiency.

Treatment Topical protective emollients +/— local anaesthetic. Topical
steroid (e.g. hydrocortisone 2.5mg oromucosal tablet or beclometasone
inhaler applied directly to ulcers) may occasionally be required. Consider
oral prednisolone or thalidomide for major aphthous ulceration in HIV.
Consider biopsy of persistent ulcer(s) to exclude malignancy.

Cancrum oris (noma)

Polymicrobial and anaerobic infection rapidly progresses to gangrenous sto-
matitis with destruction of mouth and facial structures. Arises especially
in young children who are severely malnourished. Acute management re-
quires wound debridement and antisepsis, antibiotics (IV penicillin + metro-
nidazole), and nutritional support. Later, surgical reconstruction is often
needed to prevent lifelong disfigurement.

Oral candidiasis

Small, white mucosal flecks, best seen on buccal mucosa and palate, with
surrounding erythema; the surface of the tongue may be uniformly white.
Patient will be reluctant to take orally because of painful mouth. Common
in HIV, and may extend down the oesophagus — painful dysphagia. Treat
with nystatin. Nystatin dose in infants: 100,000 units qds (use dropper to
place half of dose in each side of mouth and avoid feeding for 5-10mins).



DISORDERS OF THE MOUTH AND PHARYNX 225

In premature and low birth weight infants, use 100,000 units qds. In children
and adults, use 400,000-600,000 units qds (half of dose in each side of
mouth). Nystatin works by contact and little is absorbed; the liquid should
be kept in the mouth as long as possible before swallowing. Continue until
no symptoms for 48 h. Severe disease may require oral fluconazole, esp. if
oesophageal involvement is suspected.

Oral hairy leukoplakia

Poorly demarcated, painless, raised, corrugated white patches on the side
of the tongue or buccal mucosa. Cannot be scraped off (unlike Candida).
Caused by EBV, very strongly associated with HIV infection.

Salivary gland hypertrophy

Causes include acute malnutrition, and diffuse inflammatory lymphocytosis
syndrome in HIV.

Glossitis

Smooth, red, sore tongue. Occurs with iron, folate, vitamin By, and other B
vitamin deficiencies. May be a manifestation of an underlying malabsorptive
process.

Angular stomatitis
Occurs in iron-deficiency anaemia, HIV, and riboflavin deficiency.

Pharyngitis
Typically due to streptococci, viruses, or diphtheria, also seen in Lassa fever.
In settings with high incidence of acute rheumatic fever, consider treating
children (especially >3yrs) with sore throat with single-dose IM benzathine
benzylpenicillin 1,200,000 units if >30kg, 600,000 units if <30kg, especially
if lymphadenopathy but no rhinitis or rash.

Severe pharyngitis with spread to neck, thrombosis of internal jugular
vein, +/— embolization of infected thrombus typifies necrobacillosis
(Lemierre’s disease)—treat with [V penicillin and metronidazole.

Malignant lesions of the mouth and pharynx

Incidence of oropharyngeal cancer is substantially t in resource-limited
settings. There is marked global variation both in the incidence rate and
subtype. Buccal squamous cell carcinoma (associated with tobacco,
chewing betel nut, +/— alcohol) and Burkitt’s lymphoma (due to EBV in-
fection) are common, especially in India, Southeast Asia, and tropical
Africa. Nasopharyngeal carcinoma (also due to EBV infection) is common
in the Far East and southern China. Malignant change may be preceded by
leukoplakia and epithelial atrophy.

Optimal management and outcome require early diagnosis. Consider
malignancy in chronic (>3wks), solitary lesions: examine for cervical lymph-
adenopathy, and biopsy lesion +/— lymph nodes. KS causes purple lesions,
often on the hard palate. It is usually associated with HIV; treatment is
with ART.
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Dyspepsia, dysphagia, and reflux

Dyspepsia

Epigastric or retrosternal discomfort. May be periodic and associated with
hunger, eating, specific foods, etc. Causes include:

o Peptic ulcer disease (PUD): epigastric pain, nocturnal waking, and relief by
eating food, drinking milk, or taking antacids.

Gastro-oesophageal reflux (GORD): retrosternal discomfort, heartburn,
and regurgitation/acid brash. Worse lying flat or after large meals.

May — persistent dry cough.

Dysmotility: early satiety, bloating, and nausea.

o Gl tract parasites: hookworm, Taenia, Ascaris, Giardia, Entamoeba
histolytica.

Drugs: e.g. NSAIDs, calcium antagonists, nitrates, pyrazinamide.

® Malignancy: suspect if age >45yrs and if progressive or accompanied
by any of: anaemia, + weight, anorexia, melaena, haematemesis, or
dysphagia.

Management

e Stop: drugs that may be contributing, smoking, and alcohol.

e If no immediate concerns re: malignancy, consider a trial of antacids.

e Prevalence of H. pylori infection is extremely high regardless of
symptoms in many resource-limited settings. Testing/treating are of
uncertain benefit. Antimicrobial resistance risk may be high.

e Endoscopy is indicated if malignancy or PUD suspected.

- e Stool microscopy if Gl parasites suspected (although samples may be

false negative and presence of parasites does not exclude other causes).
See Colour Plates 5-8.

Dysphagia

Difficulty in swallowing. Odynophagia is pain on swallowing. Ask at what

level the pain or blockage is felt, whether vomiting follows, and whether

solids or liquids (or both) - symptoms. Causes include:

e Malignancy: carcinoma of the oesophagus, stomach, or pharynx.

o Extrinsic compression: mediastinal lymphadenopathy, lung carcinoma,
retrosternal goitre, left atrial enlargement.

e HIV associated: candidiasis, CMV, HSV, severe aphthous ulceration.

Motility disorders: achalasia, Chagas’ disease, bulbar/pseudobulbar palsy

(incl. bulbar poliomyelitis), diffuse oesophageal spasm, myasthenia

gravis, syringobulbia, systemic sclerosis.

Benign strictures: peptic stricture, ingestion of caustics, oesophageal web,

iron-deficiency anaemia (Plummer—Vinson syndrome).

Pharyngeal pouch.

Others: trauma, foreign body (e.g. bezoar, swallowed fish or animal

bone), anxiety (globus pharyngis).

History provides important clues (Box 6.1). Endoscopy +/— imaging (CT
or barium swallow) are investigations of choice where available. In HIV, a
trial of empirical oral fluconazole for 2wks for oesophageal candidiasis ¥ the
need for endoscopy. Management depends on the underlying cause.
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Box 6.1 Dysphagia: clues in the history
® Dysphagic to solids but tolerates fluids?
* Suspect an oesophageal stricture (benign or malignant).
® Dysphagic to solids and also to fluids?
* Suspect a motility disorder.
Is the dysphagia constant and painful?
* Suspect oesophageal candidiasis or a malignant stricture.
Is it difficult to initiate swallowing?
* Suspect bulbar palsy, esp. if swallowing causes cough.
® Does the neck bulge or gurgle upon swallowing?
* Suspect pharyngeal pouch.
Is the patient HIV-infected?
* Suspect oesophageal candidiasis.

Gastro-oesophageal reflux disease

Heartburn and regurgitation with a bitter, acid taste, particularly when
lying flat, are characteristic. May also = a chronic non-productive cough
or wheezing.

Diagnosis

Usually clinical. Barium swallow may rule out an anatomical abnormality
(e.g. hiatus hernia). Endoscopy may rule out malignancy and identify
Barrett’s oesophagus. Barrett’s oesophagus requires aggressive treatment
and follow-up endoscopy to screen for malignant change.

Management

Stop smoking, + weight if obese, and raise the head of the bed ~15cm. If
mild, advise antacids after meals and at bedtime. High doses of H, receptor
antagonists or proton pump inhibitors are very effective.

Gastro-oesophageal reflux disease in children

Some degree of reflux is physiological in babies and will resolve spontan-

eously. Treat if symptoms (vomiting, discomfort, etc.) are severe or —

1 growth. Review feeding history and consider smaller and more frequent

feeds. If formula fed, may try a thickening agent. If unsuccessful, consider

stepping up to trial an alginate therapy, and from there an H, receptor an-

tagonist or proton pump inhibitor (PPI). Surgical treatment is almost never

required. Be alert to important differentials:

o Bile-stained vomit (green) suggests intestinal obstruction and is a
surgical emergency.

® Projectile vomiting is characteristic of pyloric stenosis (check bloods
including pH and monitor).

e Non-Gl causes of vomiting in babies include UTl and t ICP.

e Consider cow’s milk protein allergy in affluent settings.
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Upper gastrointestinal bleeding

Assessment

Haematemesis and/or melaena (see Box 6.2 for causes) indicate upper Gl

bleeding. Ask about previous Gl bleeds (esp. history of PUD, varices), liver

disease, dysphagia, vomiting or ¥ weight, comorbidity, alcohol, and drugs.

Look for signs of liver disease and portal hypertension. Rectal examination

for melaena.

e Mild to moderate bleed: <60yrs pulse/BP normal, insignificant
comorbidity, and Hb >10g/dL (unless chronic anaemia present).

o Severe bleed: age >60yrs, pulse >100 beats/min, systolic BP
<100mmHg, Hb <10g/dL, significant comorbidity.

Management

Protect the airway.

IV access (two large-bore venous cannulae; central venous access to
assist fluid resuscitation if severe).

Blood for FBC, U&E, LFT, clotting, and cross-match.

e Give IV fluids to restore intravascular volume while waiting for blood (if
required). In exsanguinating bleed, use O—ve blood.

Correct clotting abnormalities (vitamin K, FFP, platelets).

Do not routinely transfuse: excess transfusion - * risk of rebleeding and
mortality in European studies.

Monitor vital signs closely. Catheterize bladder if severe bleed to
monitor urine output.

Consider urgent endoscopy, and notify surgeons of all serious bleeds on
admission; keep patient nil by mouth until stable.

High-dose IV PPI therapy (e.g. omeprazole 80mg bolus followed by
infusion at 8mg/h for 3d) ¥ rebleeding but has little effect on mortality
(adults).

e Further management depends on severity, response to initial treatment,
diagnosis, and what is possible in a resource-limited setting.

Box 6.2 Causes of upper Gl bleeding in adults

More common causes Rarer causes

e Peptic ulcer disease. o Portal hypertensive gastropathy.
® Oesophageal varices. ® Angiodysplasia.

® Malignancies. e Dieulafoy lesion.

o Reflux oesophagitis. ® Bleeding disorders.

® Gastritis/erosions. e Aortoenteric fistula.

® Mallory—Weiss tear. ® Haemobilia (bleeding from biliary
e Duodenitis. tree).

® Drug related (NSAIDs,

anticoagulants, steroids).
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Oesophageal varices

In portal hypertension, portosystemic shunts develop in the lower oe-
sophagus — dilated oesophageal veins. Variceal bleeding occurs in 20-50%
of cirrhotic patients, usually <2yrs of diagnosis. Mortality from first bleed is
>50% and is related to severity of liver disease.

Common causes Liver cirrhosis, schistosomiasis, portal vein thrombosis,
and Budd-Chiari syndrome (hepatic vein thrombosis).

Management of an acute variceal bleed

e Assess and resuscitate as for any upper Gl bleed.

® Protect airway: may need intubation and ventilation if uncontrolled
bleeding, encephalopathy, hypoxia, or aspiration pneumonia.

Control bleeding: endoscopic variceal band ligation or sclerotherapy.
Balloon tamponade with a Sengstaken—Blakemore tube may be used
for emergency short-term control of bleeding (ideally, patient should
be intubated and ventilated). If prompt endoscopy not possible, be
cautious not to over-transfuse, as - t portal pressures - rebleed.

e Correct clotting abnormalities (FFP, vitamin K (10mg IV), platelets).
Variceal bleeding is associated with bacterial infection, so give
antibiotics, e.g. IV ceftriaxone 1g od (complete a 5d course of antibiotics
at least).

Give terlipressin if available (2mg IV initially, then 1mg IV every 4h for
72h) and/or octreotide (50 micrograms/h IV for 2-5d).

Primary and secondary prevention of variceal bleeding -
e Endoscopic variceal band ligation is effective if available; sclerotherapy
also works.
e | portal vein pressure with propranolol 40-80mg bd oral.
e Manage underlying cause, especially schistosomiasis—periportal fibrosis
regresses after treatment. Advise to abstain from alcohol.
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Acute abdominal pain

Priorities are to determine the (1) need for immediate resuscitation and
treatment, (2) need for urgent surgery, and (3) cause of the pain, which
may arise from many causes (Box 6.3). Thorough history and examination
are essential. Repeated clinical examinations will help to identify patient with
evolving signs where surgery may be required. Do not let a +ve test for mal-
aria lead to complacency and missed peritonitis.

Patients who are likely to require urgent surgery

e Shocked.

® Sudden-onset severe pain.

® Acute abdominal distension.

e Widespread peritonitis with rigid abdomen.

Any combination of these features could arise from a perforated, ruptured,
twisted, or infarcted viscus. If recent trauma, malaria, or EBV infection, con-
sider rupture of the spleen. Remember that acute pancreatitis may cause
these features but does not require surgery—check amylase.

Management

o Safeguard the airway, O, if required.

e FBC, U&E, LFT, Ca2+, clotting, amylase, culture, cross-match,

blood gas.

Pregnancy test for all women of childbearing age.

Resuscitate with fluids or blood as appropriate. Anaesthesia ¥ BP, so
resuscitate properly before taking to theatre—unless losing blood
faster than it can be replaced (e.g. ruptured ectopic pregnancy, leaking
abdominal aortic aneurysm).

Insert NGT and keep patient nil by mouth.

Consider erect CXR, AXR, +/-ECG.

Broad-spectrum empiric antibiotics if infection suspected; rationalize
therapy later in light of investigations and progress.

Box 6.3 Medical causes of acute abdominal symptoms

Abdominal Systemic

® Typhoid. ® Malaria.

® Cholera. ® Diabetic ketoacidosis.
® Yersinia. ® Thyroid storm.

® Abdominal TB. ® Addisonian crisis.
® Pancreatitis. ® Porphyria.

® Fitz-Hugh—Curtis syndrome
(Chlamydia).

® Urinary tract infection.

® Pyelonephritis.

® Herpes zoster.

® |rritable bowel syndrome.

® Viral haemorrhagic fevers.

® Testicular pathology.

® Opiate addiction.

® Sickle cell crisis.

® Polyarteritis nodosa.

® Henoch-Schénlein purpura.
® Lead poisoning.

Thoracic
® Myocardial infarction.
® Pneumonia.
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Diagnostic approach

Determine the location of pain or where it is worst (Fig. 6.1), and the type

of pain:

e Constant pain: often due to inflammation. Look for clinical features of
localized peritonitis. Consider an abscess if swelling and high/swinging
fever (may see a ‘sentinel loop’ on plain AXR due to localized ileus).

e Colicky pain: due to muscular spasm of a hollow viscus, e.g. ureter;
salpinx, gall bladder. Intestinal obstruction - colic, distension, absolute
constipation, and tinkling/absent bowel sounds.

PV examination may identify gynaecological causes of acute abdomen (e.g.
tenderness with salpingitis). Blood and urine tests (as previously men-
tioned) may be helpful but imaging (plain films, USS, and CT, depending on
local access and availability) often helps to make a diagnosis.

Hepatobiliary * Myocardial infarction * Ruptured spleen
* Acute hepatitis * Peptic ulcer * Gastric ulcer
« Liver abscess + Oesophageal pathology « Colonic perforation

« Liver tumour * Aortic aneurysm
* Hydatid liver disease

(if complicated)

* Pyelonephritis

* LLL pneumonia

* Gallstones (biliary colic)

 Cholecystitis * Intestinal obstruction*

* Cholangitis * Intussusception
« AIDS cholangiopathy « Early appendicitis
« Liver flukes + Mesenteric thrombosis
Other

* RLL pneumonia

« Functional Gl pain
* Acute pancreatitis

* R heart failure * Aortic aneurysm

+ Duodenal ulcer

LLQ (unilateral)
RLQ (unilateral) disorders
Disorders * Proctocolitis (infectious

« Appendicitis or inflammatory)
N - * Sigmoid diverticulitis
* Mesenteric adenitis

(children)
* Intestinal TB

Either side (GI)

, * Incarcerated hernia
* lleocacal Crohn’s . .
* Infectious colitis

* Meckel’s diverticulitis .
o « Malignancy
* Caecal diverticulum

+ Colonic perforation

Differential for intestinal obstruction: Either side (Gynae)

« Adhesions * Salpingitis

* Incarcerated herniae * Ectopic pregnancy

* Volvulus * Pelvic abscess

* Tumours * Ovarian torsion/bleeding
* Intussusception (children) Either side (Other)

< TB  Psoas abscess

* Ascariasis * Renal/ureteric stone

* Testicular torsion

Fig. 6.1 Causes of acute abdominal pain by location.
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Acute diarrhoea

Diarrhoea is defined as the passage of 23 loose or liquid stools in 24h,
or more frequently than normal for the patient. Breastfed babies may or-
dinarily have loose stool, and caregiver perception of a change in stool is
important. Most diarrhoea is caused by infection (Box 6.4), has an acute
onset, and is categorized by stool appearance as acute watery diarrhoea or
acute bloody diarrhoea (dysentery). Infectious diarrhoea usually resolves
within a week; diarrhoea for >14d is termed persistent diarrhoea, and is
more likely to result from a non-infectious cause.

Disease burden

In 2015 there were 2.4 billion diarrhoeal illnesses - 1.3 million deaths,
40% of which were of children <5yrs. Diarrhoea in childhood is associated

Box6.4 Aectiology of diarrhoea
Acute diarrhoea with blood (dysentery)
o Bacillary dysentery (shigellosis).
® Amoebic dysentery.

* Enterohaemorrhagic E. coli.
® Balantidium coli enterocolitis.

® Campylobacter enterocolitis.
® Massive Trichuris infection.

® Salmonella enterocolitis.

- e S. mansoni or S. japonicum.

¢ Clostridium difficile associated (pseudomembranous) colitis.

e CMV in immunosuppressed esp. advanced HIV
® Yersinia enterocolitis.

e Non-infectious causes include IBD, colorectal cancer or polyps,
ischaemic colitis.

Acute diarrhoea without blood
The causes listed above can cause non-bloody diarrhoea.

Systemic infections
® Malaria, especially P. falciparum. Sepsis.

Viruses

e Rotavirus.

® Astrovirus.

e Enteric adenovirus.
e Noroviruses.

® Sapoviruses.

Bacteria

Early or mild shigellosis; Salmonella or Campylobacter infections.
Enterotoxigenic E. coli (ETEC) (e.g. traveller's diarrhoea).
Enteropathogenic E. coli (EPEC).

Enteroaggregative E. coli (EAEC).

Enterotoxin-producing strains of Staphylococcus aureus
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with growth faltering, malnutrition, cognitive impairment, and ¥ immunity.
Breastfeeding confers protection; diarrhoeal incidence 1 in the months fol-
lowing weaning. Lack of access to safe water, inadequate sanitation, and
poor hygiene are important risk factors.

Clinical assessment of children with diarrhoea

Key questions:
e s this child shocked?

¢ Children with diarrhoea may develop hypovolaemic and/or septic
shock. Assess airway, breathing, and circulation (pulse, BP, peripheral
perfusion). Resuscitate as described (© p. 6).

e [s this child severely dehydrated?

¢ Diarrhoea with any two of (1) lethargy, (2) sunken eyes, (3) very slow

skin pinch: IV fluids are usually indicated (® p. 6). See Fig. 6.2.
e Does this child have severe acute malnutrition (SAM)?

* Measure mid-upper arm circumference on arrival in children <5yrs.
Check for peripheral oedema (kwashiorkor). Children with SAM
require different resuscitation/rehydration strategies; all require
antibiotics ( p. 11).

e Could this child have HIV?

* HIVinfection t diarrhoeal morbidity and often — persistent diarrhoea
from multiple causes.

® Are the stools bloody?

¢ Acute bloody diarrhoea is more likely to have a bacterial cause than
acute watery diarrhoea, esp. where there is dysentery: frequent
small bloody or mucoid stools with abdominal pain and fever. -
Antimicrobials are indicated.

e |[s the diarrhoea profuse and watery?

* Consider cholera which can - severe dehydration, shock, and
electrolyte disturbances. See specific management (including
antimicrobial treatment) of cholera (® p. 253).

e |[s there another pathology or problem as well?

* Pneumonia, malaria, and sepsis are serious but treatable. Consider
hypoglycaemia if lethargic. Consider intussusception in infants with
bloody stool, esp. if paroxysmal abdominal pain.

Fig. 6.2. Skin pinch to assess skin turgor. Pinch skin midway between umbilicus and
flank, then release skin to observe how quickly it goes back. Skin pinch returns very
slowly (22 seconds) in severe dehydration due to reduced skin turgor. Reproduced
with permission from Management of the Child with a Serious Infection or Severe Malnutrition with
permission from WHO.
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Medical management of children with acute diarrhoea
Detect and manage dehydration

Determine whether severe dehydration (requiring IV rehydration: WHO
treatment plan C), some dehydration (requiring inpatient/observed oral
rehydration: WHO treatment plan B), or no dehydration (home-based
care: WHO treatment plan A) (Box 6.5).

Provide zinc supplementation

Zinc deficiency is widespread among children living in areas with high diar-
rhoeal burden (R http://www.izincg.org). Zinc supplementation for chil-
dren with acute diarrhoea ¢ duration of disease and ¢ future episodes.
Give 20mg od if 26mths, 10mg od for infants <émths. Provide 14d course,
to begin once tolerating oral intake.

Provide antimicrobials if indicated

Inappropriate antibiotics 1 cost of treatment, risk of adverse reactions, and
development of resistance in the community. Restrict antibiotics to:

Acute diarrhoea with blood

Treat Shigella according to local sensitivities, e.g. ciprofloxacin (15mg/kg
bd for children, 500mg bd for adults, for 3d). Alternatives: ceftriaxone,
cefixime, azithromycin.

Cholera with severe dehydration

Treat Vibrio cholerae according to local sensitivities. Azithromycin (20mg/
kg for children, 1g for adults, single dose), ciprofloxacin (15mg/kg bd for

- 3d for children, single 1g dose for adults), doxycycline (adults only, 300mg

single dose) or tetracycline 500mg qds for adults, for 3d) are alternatives.

Prevent dehydration by giving more fluids than usual

Encourage as much oral fluid intake as possible. t frequency and length of
breastfeeds. Provide a fluid that contains salt (e.g. oral rehydration solution
(ORS), or soup with salt added), as well as plain water or fluids that do
not. Avoid excessively sweetened fluids (including commerecial juices) and
carbonated drinks.

Continue feeding to prevent malnutrition

Continue usual diet during diarrhoea and 1 intake afterwards. Do not with-
hold food where there is appetite. Always continue breastfeeding. Offer
little and often, aim for high energy and micronutrient content, and foods
rich in potassium, e.g. bananas, coconut water, fresh fruit juice (Box 6.6).
There is no evidence to support routine avoidance of any particular foods.

Consider vitamin A deficiency

e Diarrhoea 4 absorption but t requirement for vitamin A. Where
vitamin A deficiency is prevalent, children with diarrhoea are at risk of
developing acute eye disease. Routinely examine for corneal clouding
and conjunctival lesions. Treat if deficiency suspected clinically, if
malnourished, or if recent measles.

50,000IU vitamin A for children <émths; 100,0001U for children
6—12mths; 200,0001U for children >12mths. Give dose on days 1, 2, and
14 (or at discharge).
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Box 6.5 Determining type and degree of dehydration
Dehydration due to diarrhoea is a major cause of childhood death.
Volume of fluid lost in stool in 24h can vary from 5mL/kg to >200mL/kg.
Electrolyte loss (sodium, potassium, bicarbonate) also varies. Hypo- or
hypernatraemia may occur, exacerbated by rehydration with inappro-
priate solutions: hyponatraemia due to t water ingestion without so-
dium replacement; hypernatraemia due to ingestion of hypertonic fluids
(e.g. sweetened fruit juice, formula milk) that - osmotic fluid loss and do
not adequately replace water losses. Either can present with convulsions.
Measure sodium in severely dehydrated children to help choose IV fluids,
and if there are any signs of encephalopathy.
o Severe dehydration (>10%)—two or more of:

® Lethargic/unconscious.

® Sunken eyes.

* Unable to drink or drinks poorly.

® Skin pinch goes back very slowly (>2s).
® Some dehydration (5-10%)—two or more of:

® Restless/irritable.

* Sunken eyes.

* Drinks eagerly, thirsty.

® Skin pinch goes back slowly.
® No dehydration (<5%)—fewer signs than above-listed.

These clinical signs are somewhat subjective. Assess skin turgor with a
skin pinch over the abdomen. Caregiver impression of sunken eyes is
usually accurate. Assessment of dehydration is children with SAM is par-
ticularly difficult, since clinical features of severe wasting and/or sepsis
mimic those of dehydration.

Consider the need for investigations

Laboratory investigations are not usually indicated in uncomplicated acute
diarrhoea. If prolonged rehydration is required, electrolytes and FBC are
helpful. Exclusion of alternative or additional infections (e.g. malaria) is a
priority. Stool culture rarely alters clinical management; stool microscopy
should only be done by properly trained and competent microscopists.
(See Colour Plates 5-8).

Management of severe dehydration: WHO
treatment plan C
o Assess for features of shock (for management see ® p. 6) and SAM (for

management see © p. 235).
e Weigh the child if possible.

If IV therapy is possible on site
e Give 100mL/kg Ringer’s lactate (or 0.9% saline) IV as follows:
* Age <1yr: 30mL/kg over 1h, then 70mL/kg over 5h.
* Age 1-5yrs: 30mL/kg over 30mins, then 70mL/kg over 2'4h.
® Add oral ORS at 5mL/kg/h once child able to drink.
® Reassess:
¢ Every 15-30mins during rehydration, consider * infusion rate if not
improving.
® On completion of the treatment plan, reassess hydration status and
choose appropriate plan (A, B, or C) for ongoing care.

235
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Box 6.6 Poverty and the gut

The intestinal mucosal surfaces are 1° sites of interaction and interchange
with our surroundings. Mucosal structure and function are shaped by ex-
perience of the environment, especially the hardships of living in poverty.
Inadequate nutrition, contaminated water supplies, an inability to hygien-
ically dispose of waste, and chronic exposure to environmental toxins -
the development of a small intestinal inflammatory enteropathy called
environmental enteric dysfunction (EED). EED is extremely common in
many impoverished populations. Overlapping with inflammatory enter-
opathies of SAM and HIV, EED is an ‘iceberg’ of intestinal ill-health with
acute diarrhoeal diseases at its tip. Although EED is not associated with
acute symptoms, its chronic inflammation may - ¥ growth and develop-
ment in childhood with great public health significance. ‘Tropical sprue’
is a poorly defined syndrome associated with diarrhoea that has many
similar features to EED. EED may be partly protective when living with
very high pathogen burden, but antimicrobial treatment is ineffective. See
Fig. 6.3 for distribution of tropical sprue. Diarrhoeal infections are poten-
tially complex acute-on-chronic illnesses with multisystem involvement
and long-term consequences.

Il Areas where tropical o /

sprue exists

Fig. 6.3 Distribution of post-infective malabsorption (tropical sprue).

If IV therapy is not possible on site
o Refer to hospital if <30mins away, giving ORS for the journey.
e Consider enteral rehydration if far from hospital care:

¢ 20mL/kg/h of ORS orally or via NGT for 6h.

¢ Reassess hourly.

¢ | rate if repeated vomiting or abdominal distension.

* Send for IV therapy if no improvement after 3h.

Management if some dehydration: WHO treatment plan B

o Assess for features of SAM (® p. 236).
® Weigh the child if possible.
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e Provide ORS:
* Aim to give 75mL/kg over 4h as frequent small sips. May give more if
the child wants to take it.
If weight is not available base 4h target volume on age:
o <4mths (<6kg): 200-400mL.
© 4-12mths (6-10kg): ~ 400-700mL.
© 12-24mths (10-12kg): 700-900mL.
o 2-5yrs (12-19kg): 900-1400mL.
* |f the child vomits, wait 10mins then continue more slowly.
e Continue breastfeeding whenever the child wants.
e Reassess at 4h and choose appropriate plan (A, B, or C) for
ongoing care.
e Once no longer dehydrated—feed. All children over 4-6mths should be
given some food before going home.

No dehydration: WHO treatment plan A
(home-based care)

Aim to prevent dehydration and malnutrition by ensuring caregivers are
able to attend to the four rules of treatment plan A:
1. Give more fluids than usual, to prevent dehydration:

* Breastfeed frequently and for longer at each feed.

* If exclusively breastfed, offer ORS or clean water in addition to
breastmilk. If not exclusively breastfed, give mix of fluids some that
that do, some that don’t, contain salt.

* Aim to give extra fluid after each loose stool: 50-100mL if <2yrs;
100-200mL if >2yrs (or as much as the child wants). -

* Give supply of ORS for home. Show how to prepare and
administer it.

2. Give supplemental zinc (10-20mg od) for 10-14d:

* Show how to administer. May be dissolved in clean water, ORS, or
expressed breastmilk for infants.

3. Continue to feed the child, to prevent malnutrition.
4. Take the child to a health worker if there are signs of
dehydration or other complications:

* Ensure caregivers know how to get help if the child (1) develops
profuse diarrhoea, (2) starts to vomit, (3) becomes very thirsty,

(4) is eating or drinking poorly, (5) develops a fever, (6) has blood in
the stool, or (7) does not get better within 3d.

Management of dehydration in severe acute malnutrition

Determining of the degree of dehydration in children with SAM is diffi-
cult: sunken eyes and ¥ skin turgor may be present in severe wasting re-
gardless of dehydration; oedema in kwashiorkor may conceal signs of
hypovolaemia.
e Children presenting SAM and diarrhoea should generally receive
inpatient monitoring and care.
e All children with SAM and diarrhoea should be assumed to have some
dehydration and receive cautious oral/NG rehydration:
* ReSoMal is a modified ORS that contains less Na* and more K*, and is
designed for rehydration of children with SAM.
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Give 10mL/kg/h for the first 2h—orally or via NGT. Monitor at least

every 30mins. Then give 5-10mL/kg/h over next 4-10h. Aim for

70-100mL total rehydration fluids over 12h.

* Be alert to development of any features of volume overload and

pause ReSoMal if they develop. Reassess in 1h.

Continue breastfeeding during rehydration. Start F75 as soon as

possible and prior to full rehydration depending on clinical condition.

¢ Prevent development of dehydration by giving 50-100mL ReSoMal
with each loose stool.

* ReSoMal may - hyponatraemia: do not use in outpatient settings, and
use ORS in preference if profuse watery stools are present.

IV rehydration may be dangerous in SAM and should be reserved for

those with features of shock.

All children with SAM receiving inpatient care should receive parenteral

antibiotics.

Acute diarrhoea: problems and complications

Failure to correct dehydration on ORS:

¢ Often due to inadequate provision resulting from vomiting, fatigue,
lethargy, or lack of supervision. Reassess, consider need for NG/IV
rehydration. There is insufficient evidence to recommend antiemetics
in resource-poor settings, and they can - complications.

* Consider cholera (® p. 253) if unable to keep up with profuse stool
loss (>15mL/kg/h): may require NG/IV rehydration. Considering
Ringer’s lactate 75mL/kg IV over 4h (similar to WHO treatment
plan C).

Worsening diarrhoea on ORS:

¢ Transient intolerance to monosaccharides including glucose in ORS
can occur - 1 stool output on ORS that settles when nil by mouth.
Usually improves within a few days. Treat by temporarily restricting
ORS and giving IV fluids.

Developing abdominal distension on ORS:

* Suggests paralytic ileus; may be caused by opiates (e.g. codeine,
loperamide) or electrolyte disturbance (esp. hypokalaemia). Manage
with IV fluids, ideally containing potassium. Check electrolytes if
possible.

Failure to correct dehydration with IV rehydration:

¢ Children requiring IV rehydration are very unwell. Examine carefully
to rule out other causes of critical illness (e.g. sepsis, pneumonia,
malaria).

* Failure to improve dehydration after WHO treatment plan C
is unusual. Consider cholera, esp. if there is profuse diarrhoea.
Check electrolytes (including chloride) prior to recommencing IV
rehydration.

Clinical deterioration during IV rehydration:

* WHO treatment plan C involves large volume of fluid. Monitor
for fluid overload +/— heart failure (look for respiratory distress,
tachycardia, hepatomegaly).

¢ Metabolic acidosis may result from Gl bicarbonate loss, plus large
amounts of chloride in IV fluids. Switch from saline to Ringer’s lactate
if possible. ¥ K* may worsen if IV bicarbonate is required.
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o Seizures:

® May result from hypoglycaemia, or hypo/hypernatraemia. Consider
sepsis, meningitis, malaria, etc.

¢ Shigella can —» encephalopathy with seizures—test stool if possible.

® Ongoing bloody diarrhoea despite antibiotics:

* If no improvement after 2d of antibiotics, consider referral to
hospital (esp. if dehydrated, younger than 1yr, or had measles
recently).

* Change antimicrobial (e.g. to ceftriaxone or azithromycin) to cover
possibility of resistant Shigella.

* If no improvement within 2d after switching to a second antibiotic
refer to hospital; consider treating for amoebiasis.

Box 6.7 Oral rehydration solution

ORS is made up with the following ingredients:

® Sodium chloride: 2.6g/L.

® Glucose (anhydrous): 13.5g/L.

® Potassium chloride: 1.5g/L.

e Trisodium citrate, dehydrate: ~ 2.9g/L.

It provides:

e Na®: 75mmol/L.
o CI: 65mmol/L.
® Glucose: 75mmol/L.
o K 20mmol/L.
o Citrate: 10mmol/L.
e Total osmolarity: 245mmol/L.
e ORS is available in powdered sachets; dissolve in 1L of clean (e.g.

boiled/ chlorinated) water.

The ORS composition as shown is sometimes referred to as ‘low-
osmolarity ORS’, replacing a different compositional standard that
was abandoned years ago. Use ORS solution within 24h, thereafter
discard and prepare a fresh solution.

Rice-based ORS may be available: it is more expensive than standard
ORS but is better in the treatment of cholera.
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Persistent diarrhoea

Diarrhoea lasting for >14d is — significant mortality in children, esp. if asso-
ciated with malnutrition, poor water, sanitation, and hygiene, and poverty.
The cause is often multifactorial involving repeated or ongoing infection —»
small intestinal villous injury, malabsorption (esp. post-infectious lactase de-
ficiency), and micronutrient deficiency. Changes in normal intestinal flora
may play a role. There are often several potential pathogens identifiable in
the stool, and determining which (if any) are contributing to symptoms can
be difficult. Promptly identifying treatable causes and providing good nutri-
tion often - recovery.

Differential diagnosis

1. Serial bouts of acute diarrhoea from different pathogens.
2. Prolonged infection. Common causes (Ol: usually opportunistic
pathogen in immunosuppressed patients):
a. Common protozoa:
i. Cryptosporidium spp.
ii. Giardia lamblia.
ii. Cyclospora cayetanensis (Ol).
v. Cystoisospora belli.
v. Entamoeba histolytica.
vi. Dientamoeba fragilis.
b. Other parasites:
i. Strongyloides stercoralis.
ii. Blastocystis spp.
i. Fasciolopsis buski (intestinal fluke).
v. Schistosoma mansoni.
v. Microsporidia spp. (Ol).
c. Bacteria:
i. Enteropathogenic E. coli (EPEC).
ii. Enteroaggregative E. coli (EAEC).
iii. Shigella spp.
iv. Campylobacter spp.
v. Non-typhoidal Salmonella (NTS).
vi. Vibrio parahaemolyticus (Ol).
vii. Yersinia enterocolitica.
viii. Clostridium difficile.
ix. Arcobacter butzleri.
X. Aeromonas spp.
xi. lleocaecal TB.
d. Viruses:
i. Rotavirus.
ii. Norovirus.
ii. Sapovirus.
iv. Astrovirus.
v. CMV (Ql).
vi. HIV enteropathy.
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. Small intestinal bacterial overgrowth.

. Post-infective malabsorption due to 2° hypolactasia.

. Antibiotic-associated diarrhoea.

. Micronutrient deficiency esp. zinc, vitamin A.

. Gl lymphoma (esp. with HIV).

. Acute and chronic liver disease.

. Chronic pancreatitis.

10. Inflammatory bowel disease and coeliac disease.

11. Congenital syndromic diarrhoea (many genetic aetiologies).
12. Irritable bowel syndrome.

N0 00 NONUT AW

Clinical approach

e Screen for SAM.
e Look carefully for other infections and treat appropriately.
e Consider need for admission to hospital, esp. if systemic infection,
dehydrated, or very young.
Treat and/or prevent dehydration.
According to treatment plans A, B, or C as appropriate.
Test for, and treat specific infections:
® Perform stool microscopy, culture, and sensitivity, and microscopy for
ova, cysts, and parasites, if possible. See Colour Plates 5-8.
Persistent diarrhoea with blood should be managed with oral
antimicrobials effective against Shigella spp. Consider treating for
amoebiasis if there is no improvement after treatment with two
antibiotics for at least 2d each.
Giardiasis: Giardia lamblia is frequently detected in stool but is not
usually pathogenic. However, if Giardia is present during ongoing
diarrhoea it is sensible to treat, e.g. with oral metronidazole or
tinidazole.

¢ C. difficile: consider if bloody diarrhoea following antibiotics.
e Give appropriate nutrition depending on age and location (Box 6.8).
® Provide vitamin/mineral supplement daily for 14d.
Choose a preparation based on local availability. Aim to provide at
least 2X the recommended daily allowance of folate, vitamin A, zinc,
magnesium, and copper.
Momtor response to treatment:

¢ Review children managed as outpatients at least weekly.
¢ Children managed in hospital should have daily measurement of
temperature, weight, intake, and stool output.
Expect >90% to improve within Twk on low-lactose or lactose-
free diet (Box 6.9). If not, look again for infectious causes; consider
treatment for small intestinal bacterial overgrowth.
Further dietary modification is challenging and depends on context
and availability, e.g. minced chicken-based diets, cooked green
banana, or elemental feeds. Specialist input is recommended.
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Box 6.8 Nutritional management of persistent diarrhoea

Outpatients

e Continue breastfeeding. Encourage exclusive breastfeeding if <émths.

® Yoghurt contains less lactose than milk; if available, provide yoghurt
in place of any animal milk usually taken by the child; otherwise limit
animal milk to 50mL/kg/d.

e Ensure nutritious energy-rich diet providing >110kcal/kg/d as small,
frequent meals.

Inpatients
e Continue breastfeeding. Encourage exclusive breastfeeding if <émths.
® Provide a low-lactose diet:
¢ |f <émths, not exclusively breastfeeding, and requiring additional

nutrition, consider low-lactose infant formula (or yoghurt if
appropriate).
For children >6mths aim to provide 70kcal/100g with 10% calories
as protein and <3.7g lactose/kg bodyweight/d:
Example—full-fat milk: 11g dried or 85mL liquid.
Rice: 15g (when uncooked).
Vegetable oil: 3.5g.
Cane sugar: 3.0g.
Water: make up to 200mL.

o 130mL/kg provides 110kcal/kg.

 If no response to low-lactose diet within 2d, provide a lactose-free diet
- with reduced starch (Box 6.9):
* |f <émths and not weaned/weanable, use lactose-free (e.g. soy-
based) infant formula.
® For children 26mths use egg/cereal protein sources:

o Example—whole egg: 64g.

o Rice: 3g (when uncooked).

o Vegetable oil: 4.0g.

o Glucose powder: 3.0g.

o Water: make up to 200mL.

© 145mL/kg provides 110kcal/kg.

O O O O o

e Discharge when improving:

¢ Children should have demonstrated sustained * weight and ¥ stool
output.

¢ Try to normalize diet prior to discharge for inpatients to ensure no
rebound effect.

® Ensure provision of >110kcal/kg/d during recovery.

¢ Restriction of milk intake for 7d may be necessary while the small
intestinal mucosa recovers.



PERSISTENT DIARRHOEA

Box 6.9 Lactose intolerance

Lactase in the brush border of the small intestine hydrolyses lactose (the
main carbohydrate in milk) into glucose and galactose. Infants have high
concentrations of lactase but in most individuals the concentration nat-
urally declines following weaning. Low lactase — lactose intolerance: in-
completely hydrolysed lactose reaches the colon - osmotic diarrhoea,
abdominal pain, distension, and flatulence. Some populations (especially
in non-tropical countries) persistently express lactase into adulthood.
Short-term 2° lactose intolerance may arise at any age when there has
been injury to the small intestinal brush border, e.g. as a result of infection
or inflammation.

Formal diagnosis of lactose intolerance is difficult; reducing substances
in the stool and a low stool pH following lactose challenge are strongly
suggestive. Symptoms may be controlled by allowing only small amounts
of lactose at a time; slowing gastric emptying, e.g. by mixing milk with
cereals; ¥ lactose by fermentation, e.g. yogurt; or taking lactase supple-
ments with milk drinks. Total exclusion of milk to avoid lactose should be
avoided in infants and in populations that rely heavily on milk products
in the diet.
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Diarrhoeal pathogens

Shigella

Causes both endemic and epidemic diarrhoeal disease with children most

frequently affected. Shigella infection is also common among MSM where it

is often associated with antibiotic resistance. Humans are the only natural
host. Transmission is usually direct person-to-person contact (faeco-oral)
with a very low infectious inoculum.

o Shigella flexneri: main species causing endemic diarrhoea in LMIC.

e S. sonneii: second most common species in LMIC, main cause in high-
income countries.

e S. dysenteriae: generally a rare cause but serotype 1 has been
responsible for several major pandemics with high attack rate and
severe disease in all age groups. Produces Shiga toxin, associated with
haemolytic uraemic syndrome (HUS).

o S. boydii is another rare cause.

Clinical features

Highly variable: Shigella is commonest cause of acute bloody diarrhoea in
children but also a leading cause of watery diarrhoea. Incubation period is
usually 1-4d (up to 8d). First manifestations are fever (>70%), headache,
malaise, and vomiting. Watery diarrhoea develops a few hours later, fol-
lowed (in some cases) by abdominal cramps, tenesmus, and passage of fre-
quent small stools with blood and mucus. Very high stooling frequency (>20
times/d) is characteristic.

- Intestinal complications Toxic megacolon, rectal prolapse, intestinal per-

foration, and protein-losing enteropathy. Important cause of persistent
diarrhoea.

Extraintestinal complications Dehydration, hypoglycaemia, hyponatraemia,
seizures (5-30% of children hospitalized with shigellosis), encephalopathy,
invasive infection (e.g. sepsis, meningitis, osteomyelitis), vaginitis.
Post-infectious complications HUS, thrombotic thrombocytopenic purpura
(TTP), reactive arthritis, irritable bowel syndrome.

Diagnosis

Gold standard is stool culture. Particularly important to test when resist-
ance profiling may be needed (e.g. travellers, MSM). See Box 6.10.
Management

Described on © p. 234. Supportive care is key. First-line antimicrobial
(for adults and children) is ciprofloxacin orally, or ceftriaxone IV if very
ill. Alternatives: azithromycin, cefixime, trimethoprim—sulfamethoxazole.
Change agent if no improvement in 48h. Consider amoebiasis if no im-
provement after two antibiotic trials.

Prevention

Clean water, food, and hand hygiene. Several vaccine candidates are in clin-
ical trials.

Non-typhoidal Salmonella

Salmonella enterica subspecies enterica comprises >2500 serovars. Some
of these serovars cause invasive infection in humans (e.g. S. typhi and
S. paratyphi; © p. 17). Others are associated with diarrhoeal disease and
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infect animals as well as humans (e.g. S. enteritidis and S. typhimurium). These
are sometimes referred to as non-typhoidal salmonellae (NTS), although
they have also have variable propensity to invasion and are common causes
of bacteraemia in resource-limited settings (esp. sub-Saharan Africa).

Transmission is often by ingestion of contaminated food but person-to-
person spread is possible in areas of high endemicity. Incubation period is
24-48h (up to 72h); bacteria are then excreted in the faeces for up to 8wks
following infection.

Clinical features
Range in severity according to the serotype involved. Two (often
overlapping) clinical syndromes are seen:

Box 6.10 Diarrhoeal differentials

Infective causes of diarrhoea WITH blood
o Shigella.

e Non-typhoidal Salmonella (NTS).

e Campylobacter.

e Enterohaemorrhagic E. coli (EHEC).

e Enteroinvasive E. coli (EIEC).

e Entamoeba histolytica.

® Yersinia enterocolitica.

® Balantidium coli.

o (lostridium difficile.

e Vibrio parahaemolyticus.

® Aeromonas spp.

o Whipworm (Trichuris trichiura) (® p. 272).
o Schistosomiasis.

o Cystoisospora belli.

o Cytomegalovirus.

Infective causes of diarrhoea WITHOUT blood
e Systemic infections, e.g. malaria, sepsis.

e Rotavirus.

e Astrovirus.

e Enteric adenovirus.

® Noroviruses.

e Sapovirus.

e Enterotoxigenic E. coli (ETEC).

e Enteropathogenic E. coli (EPEC).

e Enteroaggregative E. coli (EAEC).

e Early/mild Shigella, NTS or Campylobacter.
e Enterotoxin-producing strains of Staph. aureus.
e Cholera.
o (lostridia spp.
e Cryptosporidiosis.
e Giardiasis.
e Cyclospora cayetanensis.
o Strongyloidiasis stercoralis.
e Food toxins.
e Whipple's disease.

245




246 CHAPTER 6 Gastroenterology

e Acute enterocolitis: nausea and vomiting, headache, fever, and malaise,
rapidly progressing to diarrhoea with cramping abdominal pains. Initially
voluminous and watery, stool changes to bloody with mucus as disease
progresses. May be left iliac fossa pain and tenderness. Occasionally ileal
involvement is dominant, resembling appendicitis. Toxic megacolon may
complicate severe colitis.

Invasive salmonellosis: common in much of sub-Saharan Africa,

where predisposing factors are HIV, malaria (esp. malarial anaemia),
malnutrition, sickle cell disease, and schistosomiasis (in children).
Presents as a severe febrile illness with variable and non-specific

clinical features, often no apparent focus. Splenomegaly and
hepatosplenomegaly are common. A high index of suspicion is
important since bacteraemia may occur alongside pneumonia (e.g. due
to other pathogens) and malaria. There may be spread to CSF (esp.
young children) and other distal sites.

Diagnosis
Depends on isolation of the bacteria from faecal or blood cultures; sensi-
tivity testing is essential.

Management
While antibiotics are not usually needed in uncomplicated diarrhoeal infec-
tion, they will usually be given empirically for bloody diarrhoea. Systemic
infection requires IV antibiotics (e.g. cefotaxime/ ceftriaxone). Because anti-
microbial resistance is common, the choice of agent should be influenced
by local sensitivities. HIV-infected individuals should receive antibiotics (e.g.
- ciprofloxacin). Recrudescence is common in HIV, so 7-14d of antibiotics
are often given (up to éwks if severely immunosuppressed). This should be
balanced against the risk of ciprofloxacin driving TB quinolone resistance if
coinfection is possible (often will be in patients with advanced HIV disease).
Prompt and effective treatment of comorbidities is critical, and if not on
ART, a decision must be made about the safest time to start ART.

Campylobacter

Widely endemic and an important cause of acute bloody diarrhoea, C. jejuni
(also C. coli) can also cause food-borne outbreaks. Wild and farmed birds
are the major reservoir. Transmission is commonly via contamination of
food and water with poultry excreta.

Clinical features

Clinically indistinguishable from Shigella infection, and usually self-limiting.
Incubation period is 1-3d. Abdominal pain may be prominent even after
diarrhoea settles.

Extraintestinal complications Severe, disseminated infection can occur in
presence of malnutrition, liver disease, malignancy, diabetes, renal failure,
and immunosuppression. Bacteraemia can — infection in distal sites, e.g.
meningitis, endocarditis, myocarditis, abscesses. Post-infectious sequelae
incl. GBS and reactive arthritis.

Diagnosis
Selective culture is insensitive; PCR and enzyme immunoassay (EIA)
assays exist.
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Management

Syndromic management of acute bloody diarrhoea is described on
D p. 244

Prevention
Depends on breaking the chain of food and water contamination. No vac-
cine currently available.

Yersinia

Yersinia infection occurs in cool climates and is a rare cause of diarrhoea
in most resource-limited settings. Presents with low-grade fever, bloody
diarrhoea, and right-sided abdominal pain resembling appendicitis. More
common in young children. Diagnosis is via culture from stool or other sites
of infection. Usually self-limiting.

Complications Distal spread is possible, and complications incl. sepsis,
peritonitis, and abscesses. Complications are more common in
immunocompromised patients or those who are iron overloaded (e.g.
haemochromatosis).

Enteric pathogenic Escherichia coli

E. coli are a large and diverse bacterial species. Enteric pathogenic strains
can be categorized into five main pathotypes as shown. Identification of the
various pathotypes is not available outside research or epidemiological sur-
veillance settings, with the exception of EHEC. Management is syndromic
and supportive. While antibiotics are provided as part of the syndromic
management of bloody diarrhoea in children, they are specifically contra-
indicated in EHEC infection. No vaccines are currently available.

EHEC (enterohaemorrhagic E. coli)

e Moderately invasive. Produce Shiga toxin (Shigatoxigenic E. coli, STEC)
or Shiga-like toxin (verotoxigenic, VTEC), may - HUS (Box 6.11). Best-
known strain is O157:H7.

Associated with outbreaks of inflammatory, haemorrhagic colitis, and
HUS (occurs in 10%, with 3-5% case fatality). Infections most frequent
in the summer months. Cattle are a major reservoir and contamination
of food with animal faeces is the most common cause: likely culprits
are ground beef, lamb, and unpasteurized milk, but contaminated fruit,
leafy vegetables (including salad) and unpasteurized juices can also be
responsible.

Initially watery diarrhoea and abdominal cramps, blood appearing later.
Vomiting and abdominal tenderness are common. Incubation period

is 3-8d.

Diagnosis relies on selective stool culture for E. coli O157:H7 (sorbitol—
MacConkey agar) with toxin testing (various approaches) to detect
non-O157 EHEC.

Antibiotics are specifically contraindicated as they are associated with t
risk of HUS.

Prevention of infection involves improving animal husbandry and
slaughterhouse management to prevent contamination of meat with
intestinal content; pasteurize dairy products; cook beef adequately;
wash hands frequently with soap incl. after contact with farm animals
or meat.
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ETEC (enterotoxigenic E. coli)

Non-invasive. Produce heat-stable (ST) and/or heat-labile (LT)
enterotoxins that act on intestinal epithelial cells to stimulate fluid and
electrolyte loss into the lumen.

The major bacterial cause of watery diarrhoea. Transmission by the
faeco-oral route mainly via contaminated food, less commonly water.
Presents with high-output watery diarrhoea with vomiting and
abdominal cramps, frequently without fever. Incubation period 1-2d.

EPEC (enteropathogenic E. coli)

Moderately invasive. Attaches to epithelial cells and effaces microvilli
causing significant changes in cellular structure and function - changes in
fluid and electrolyte handling that drive secretory diarrhoea along with
mucosal inflammation.

Historically considered an important cause of diarrhoea in children but
limited pathogenic potential and asymptomatic carriage is common. Can
- outbreaks of diarrhoea with variable clinical features.

EIEC (enteroinvasive E. coli)

Invasive. Causes a clinical picture identical to Shigella spp. due to shared
virulence genes.
Rare cause of diarrhoea.

EAEC (enteroaggregative E. coli)

Non-invasive. Adhere to intestinal mucosa secreting enterotoxins and
cytotoxins and stimulating inflammatory activity.

Unusual cause of acute diarrhoeal disease in children but frequent
subclinical infection may contribute to growth faltering, especially as a
co-infection. EAEC have been associated with persistent diarrhoea in
adults, especially in the context of HIV.

Amoebic dysentery

Entamoeba histolytica is a protozoan parasite that exists in cystic or tropho-
zoite forms (Colour Plate 6a, 6b). During fulminant infection it is extremely

Box 6.11 Haemolytic uraemic syndrome

Usually a complication of EHEC and (less commonly) Shigella
infection; some cases arise sporadically, or following pneumococcal
disease.

Shiga or Shiga-like toxins bind to renal vascular endothelium —»
bacterial internalization and endothelial apoptosis.

Characterized by a microangiopathic haemolytic anaemia,
thrombocytopenia, renal failure, and CNS involvement. Clinical
features overlap with those of TTP in which CNS involvement is
more common.

Rapid development of oliguria, haematuria, hypertension, and
confusion 5-10d after onset of bloody diarrhoea raises suspicion
of HUS.

Treatment is supportive, renal replacement therapy may be required.
There is significant mortality and long-term renal damage in many
survivors.
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invasive. Responsible for >55,000 deaths annually, and more significant in
adults than children. Risk factors for severe infection incl. pregnancy, ex-
tremes of age, and immunosuppression, esp. treatment with corticosteroids.

Transmission

Faeco-oral via contaminated food and water; prevalence is highest where
human faeces are used as fertilizer. E. histolytica has a simple life cycle: in-
gested cysts change into trophozoites in the intestine and re-encyst as they
travel through the colon. Evacuated cysts remain viable and infective for
weeks in cool, damp conditions.

Clinical features

e Related to degree and location of tissue damage by trophozoites. Range
from an asymptomatic carrier state to fulminant colitis and invasive
extraintestinal disease.

o |ntestinal amoebiasis usually has an insidious onset with abdominal
discomfort and diarrhoea becoming increasingly bloody and mucoid as
severity 1.

e Recto-sigmoid involvement is frequently associated with tenesmus.

e There may be tenderness over the caecum and transverse and sigmoid
colon; if there is a liver abscess (which rarely accompanies dysentery),
the liver may be enlarged and tender.

e |f steroids are given in error, because the diagnosis is confused with
ulcerative colitis, there is often a rapid clinical deterioration with high
mortality.

Complications

Gl complications include toxic megacolon and bowel perforation. Following

repeated infection, an amoebic granuloma (amoeboma) may develop (most

frequently at the caecum) where it may be palpable and mistaken for a

malignant mass.

Extraintestinal complications occur when invading trophozoites travel to
the liver via the portal circulation and establish an amoebic liver abscess (©
Amoebic liver abscess, p. 308).

Diagnosis

Often difficult and relies on the appearance of aspirated abscess contents,

response to metronidazole, and positive amoebic serology identification

of E. histolytica cysts or trophozoites in the stool (see colour plate 6).

Demonstration of cysts does not prove amoebiasis as the cause of symp-

toms since E. histolytica cysts are microscopically identical to common, non-

pathogenic E. dispar cysts. Incidental carriage of E. histolytica itself is also
possible.

e Examine at least three stool samples for cysts using concentration
and permanent stain techniques, ideally before administration of
medications or contrast media (interfere with amoebae recovery).

e A ‘hot stool’ (specimen container kept warm in a warm water bath and
examined if possible within 30min) is required to look for trophozoites.
A scraping of a rectal ulcer at proctoscopy has a high yield. Examine
a wet mount preparation for motile amoebae. Presence of motile
E. histolytica trophozoites containing ingested erythrocytes is diagnostic
of amoebiasis.
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EIA and molecular techniques have improved sensitivity and specificity
for E. histolytica compared to microscopy but are not currently widely
available.

e E. histolytica serology useful in non-endemic areas.

Management

e Metronidazole is effective against the trophozoites, but because it has
little effect on the cysts, treatment should be followed by a luminal
amoebicide, such as paromomycin or diloxanide.

For adults give metronidazole 800mg oral tds for 5d, followed

by paromomycin 25-35mg/kg/d in three divided doses for 7d
(alternative to metronidazole: tinidazole 2g daily for 3d; alternative to
paromomycin: diloxanide furoate 500mg oral tds for 10d).

e |f there are signs of peritonism, add a broad-spectrum antibiotic.

Prevention

Ensure safe disposal of human faeces; prevent faecal contamination of
water supplies. Filtering water with sand or diatomaceous earth is effective.
Address personal hygiene, including hand washing.

Balantidium enterocolitis

Balantidium coli is a rare protozoal pathogen of humans, existing in cyst and
trophozoite forms; cysts are responsible for faeco-oral transmission. Pigs
represent an important animal reservoir. Trophozoites invade intestinal
mucosa producing inflammation and ulceration. Clinical features resemble
amoebic colitis.

- Diagnosis rests upon identification of the trophozoite in the faeces.

Management is generally symptomatic. Tetracycline 500mg oral qds for 10d
is given for severe disease (alternatives include ampicillin, metronidazole,
e.g. in children).

Clostridium difficile

Causes infection following disruption of normal bowel flora by antibiotic
therapy. An important cause of hospital-acquired diarrhoea.

Clinical features

Due to production of toxins and vary from asymptomatic to severe colitis
with toxic megacolon. Disease severity probably depends on combination
of patient comorbidity, and degree of exposure to both antibiotics and
C. difficile spores. In elderly hospitalized patients or those with significant
comorbidity, carries a high mortality. Sigmoidoscopy shows characteristic
yellow mucosal plaques (pseudomembranes).

Diagnosis

C. difficile can be cultured if present in stool, but asymptomatic carriage
of non-toxin-producing strains (or strains that are not currently pro-
ducing toxin) is common, esp. in young children. Molecular or EIA tests
for toxin genes or the toxins themselves are standard of care where the
resources exist.

Management

Metronidazole 800mg oral stat, then 400mg oral tds for 10d. Oral vanco-
mycin 125mg qds for 7-10d is an alternative.



DIARRHOEAL PATHOGENS

Prevention

Avoid indiscriminate or unnecessarily prolonged use of antibiotics. Hand
washing, barrier nursing, and environmental cleaning to eradicate spores
are fundamental to preventing transmission in hospitals.

Viral causes of diarrhoea

Viruses are major causes of diarrhoea in children, usually non-bloody, and
often associated with fever and vomiting. Diagnosis by PCR in research or
surveillance settings is not useful for individual patient care. Managed with
supportive care as described previously.

Rotavirus

Historically, rotavirus has been by far the most important cause of gastro-
enteritis in children. Between 2005 and 2015, rotavirus-attributable under-
five mortality ¥ by 44%, partly due to successful rotavirus immunization
programmes. The epidemiologic importance of rotavirus in the post-
vaccine era remains to be seen. Vaccine efficacy appears to be lower in
resource-limited countries, compared to affluent populations. High levels
of vaccine coverage have not yet been achieved in the countries likely to
benefit most, and rotavirus will likely remain an important pathogen in the
future.

Clinically Presents with vomiting (which may occur early), fever, and diar-
rhoea. Diarrhoea is usually watery and large volume, associated with colicky
abdominal pains, ill-defined tenderness, and * bowel sounds.

Enteric adenovirus
Serotypes 40 and 41 commonly - diarrhoea.

Clinically Similar to other viral diarrhoeas.

Norovirus

Human enteric caliciviruses belonging to one of two genogroups (Gl and
Gll) are important viral cause of water- and food-borne diarrhoeal out-
breaks in both developing and developed countries. Shellfish and salad are
often implicated. They are the most common viral cause of epidemic diar-
rhoea and vomiting in adults (‘winter vomiting disease’). Nosocomial spread
is common.

Clinically Vomiting common at onset—may be severe; watery diarrhoea
rarely severe, usually lasts 12-24h.

Sapoviruses
Associated with sporadic gastroenteritis in young children.

Astroviruses Single-stranded RNA viruses that occur worldwide and — diar-
rhoea, mainly in children and the elderly. The illness is similar to rotavirus,
although generally milder.

Cryptosporidiosis

The protozoal parasite Cryptosporidium (mainly C. hominis and C. parvum)
is one of the most important causes of mild and more severe diarrhoeal
illnesses in children. It is also a common opportunistic infection in HIV+ve
individuals, and a cause of persistent diarrhoea. Asymptomatic infection
has been linked to poor growth in children. Transmission is mainly through
contaminated water.
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Clinical features

Acute watery diarrhoea, indistinguishable from diarrhoea due to other
causes. Abdominal cramping pain is often a feature. In HIV+ve individ-
uals, cryptosporidiosis may be very severe, mimicking cholera, and/or be
prolonged.

Diagnosis

Faecal detection of the oocysts (4-6pm diameter red spheres on modified
ZN stain—see colour plate 6). Oocysts may also be present in duodenal
aspirates, bile secretions, biopsy specimens from affected Gl tissue, or re-
spiratory secretions on occasions. ELISA/EIA detection kits are available.

Management

Rehydration and supportive care are the mainstays of treatment. Most in-
fections are self-limiting although they tend to last rather longer than many
other acute diarrhoeal illnesses. Nitazoxanide may be used for severe in-
fections, though its effect is weak. It is even less effective in HIV-infected
individuals, for whom the most effective treatment is ART.

Giardiasis

Giardia lamblia (also known as G. intestinalis, G. duodendlis) is the most
common human protozoan Gl pathogen, having a worldwide distribution.
While Giardia infection can cause diarrhoea, it appears that most infections

in LMICs are not associated with acute symptoms. The impact of chronic
giardiasis on growth is uncertain.

- Transmission

Giardia cysts can survive for long periods outside the host in suitable envir-
onments (e.g. surface water) and are not killed by chlorination. Infection
follows ingestion of cysts in faecally contaminated water (from humans or
animal hosts) or through direct person-to-person contact.

Clinical features

Persistent watery diarrhoea — steatorrhoea, with nausea, abdominal dis-
comfort, bloating, flatus, sulphurous burping, and ¥ weight is classically rec-
ognized among returning travellers to endemic areas, who may experience
post-infective IBS as a complication. It remains unclear how prevalent and
significant this phenotype is among the indigenous population of such areas.
See Fig. 6.4 for mechanisms of steatorrhoea.

Diagnosis

Detection of Giardia cysts (and occasionally trophozoites) in faecal sam-
ples by light microscopy (see colour plate 6). Examine three separate sam-
ples, since cysts are excreted intermittently and diagnostic sensitivity is low.
Trophozoites may be detected in biopsies of small intestine mucosa. ELISA
tests can detect faecal Giardia antigens and stool PCR is highly sensitive.
Asymptomatic and mixed infection is so common in LMICs that it is by no
means certain (or even likely) that Giardia identification in stool indicates
that it is causing disease.

Management

If there is persistent diarrhoea, and laboratory-confirmed Giardia infection,
a trial of treatment is reasonable. Many travellers will receive treatment for
giardiasis on purely clinical grounds, because of the simplicity of treatment



























