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What you need to know
• A trial of paracetamol is reasonable in patients with mild or moderate
acute pain from conditions such as migraine, headache, renal colic,
and postpartum perineal pain
• The evidence for using paracetamol to treat chronic pain is insufficient
• Caution patients about possible adverse cardiovascular and
gastrointestinal effects of paracetamol, the risk of overdose (>3 g/day),
and adverse effects from long term use such as liver damage. Dose
adjustment may be needed in frail older people and those weighing less
than 50 kg

A 65 year old retired engineer has experienced a flare up in the
pain he experiences with his osteoarthritic knee. While seeing
his general practitioner (GP) about a skin lesion, he mentions
the knee problem and asks if he should use paracetamol to
manage the pain. The patient is overweight and physically
inactive.

What is paracetamol?
Paracetamol (acetaminophen) is one of the most widely used
over-the-counter drugs around the world for the treatment of
pain.1 More than 100 different preparations, which contain
paracetamol alone or in combination with other substances (eg,
non-steroidal anti-inflammatory drugs or NSAIDs, caffeine,
and tramadol) are available.2 Current understanding is that
paracetamol acts by inhibiting the cyclooxygenase (COX)
enzymes through metabolism of the peroxidase function of these
isoenzymes. It is less certain if its action is mediated by
inhibition of COX-1, COX-2, or COX-3 enzymes.2-4
Paracetamol is inexpensive in most countries and is generally
considered safe. This contributes to its widespread use.
Paracetamol is available in immediate release (short acting) and
modified release (long acting) preparations. In December 2017,
the European Medicines Agency recommended suspending the

marketing of modified release paracetamol because of concerns
about a rise in overdose events and ensuing complications,5
although the modified release preparations are still widely
available in countries such as Australia, New Zealand, and the
US.
In this Therapeutics article, we present an overview of the
evidence on safety and effectiveness of paracetamol in adults
for pain relief in primary care settings. We focus on immediate
release preparations and discuss practical considerations for its
use.
Search strategy
We searched the Cochrane Library, MEDLINE, and EMBASE from database
inception until January 2019 for systematic reviews of randomised controlled
trials investigating the effectiveness of paracetamol versus placebo for pain
relief in adults, with the terms “paracetamol” OR “acetaminophen” AND “pain.”
Additionally, we searched for current clinical guidelines, our existing records
for relevant publications, and examined the reference lists of studies retrieved
by the searches. In this article we mainly rely on Cochrane database systematic
reviews.

How well does paracetamol work for
adults with pain?
Recent reviews and guidelines report uncertain benefits of
paracetamol for pain relief in musculoskeletal conditions,
particularly in the long term. Paracetamol is effective for
headache and acute renal colic but the effects are smaller
compared with other analgesics. Table 1 presents key findings
from the Cochrane reviews of paracetamol for pain relief in
these conditions.
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Paracetamol provides no clinically important improvements in
pain in the immediate and short term (up to 12 weeks) compared
with placebo in patients with knee or hip osteoarthritis, based
on high quality evidence in a recent Cochrane review.6
Paracetamol is not effective for acute low back pain in the
immediate and short term (up to 12 weeks) as per a Cochrane
review.7 The findings are based on high quality evidence from
one large clinical trial (1643 patients). The review found no
trials that evaluated its use in chronic low back pain.6
A systematic review found weak evidence of benefit of a single
dose of paracetamol compared with placebo and an additive
benefit of paracetamol in combination with NSAIDs for pain
relief in rheumatoid arthritis.12

Headache
A single dose of paracetamol (1000 mg) is effective for relief
of acute migraine headache at 2 hours as per a Cochrane
systematic review.13 The evidence is of low quality and the effect
size is smaller than other commonly used analgesics for
migraine. Paracetamol may be a useful option in patients who
cannot tolerate other analgesics.
High quality evidence from a Cochrane review14 shows that
paracetamol is effective for tension type headache, with the
number needed to treat to achieve pain-free status at 2 hours
being 22 (95% confidence interval 15 to 40).

Other
A single dose of paracetamol was effective for reducing perineal
pain in the early postpartum period following childbirth, as per
a Cochrane review.8
Paracetamol was also effective for acute renal colic pain
compared with placebo at 15 and 30 minutes after drug
administration in one trial (152 participants); however, when
compared with diclofenac, paracetamol was inferior for pain
reduction.9

How safe is paracetamol?
Paracetamol is generally considered safe when administered in
appropriate doses and for short periods of time.2 Systematic
reviews generally report similar adverse event rates in the
paracetamol and placebo arms (supplementary table). However,
these trials only studied short term use of paracetamol, in some
cases only a single dose of the medicine.
Recent evidence points to increased risks of hospitalisation for
perforation, peptic ulceration, and bleeding with paracetamol
>3 g/day (hazard ratio=1.20, 95% confidence interval 1.03 to
1.40).10 A dose response increase in the relative rates of adverse
cardiovascular events (including confirmed or probable non-fatal
myocardial infarction, non-fatal stroke, fatal coronary heart
disease, or fatal stroke) and upper gastrointestinal events
(gastroduodenal ulcers and complications such as upper
gastrointestinal haemorrhages) is noted in patients prescribed
paracetamol compared with those not prescribed in a systematic
review of observational studies (eight cohort studies, n=665
789, 2 to 20 years of follow-up).11 The evidence on safe duration
of paracetamol use is inconclusive. Higher risks of
cardiovascular and gastrointestinal adverse events have been
associated with ≥15 days of use per month, ≥22 days of use per
month, and ingestion of ≥15 tablets a week.15 16
The quality of evidence for these findings is low.11 Additionally,
large observational studies confirm a favourable side effect
For personal use only: See rights and reprints http://www.bmj.com/permissions

profile for paracetamol compared with traditional NSAIDs in
older people using the medicine to treat chronic pain
conditions.17

Dangers of paracetamol overdose
Inadvertent overdose is not uncommon with paracetamol and
can result in severe hepatic failure and death. In a Scottish study
(663 patients over 15 years), 16.6% of admissions to a liver
transplant unit were for unintentional paracetamol overdose.18
Liver damage can occur with ingestion of 5 g or more of
paracetamol.19 Inadvertent overdose can result from taking
additional doses, repeated supra-therapeutic doses of
paracetamol, and duplication of therapy (eg, ingesting
paracetamol containing cold and flu preparations when already
taking the maximum dose of paracetamol for pain). Frail older
people and individuals weighing less than 50 kg are at greater
risk if appropriate dose adjustment has not been considered.20
“Medication overuse headache,” characterised by headache
occurring ≥15 days per month has been reported with overuse
of paracetamol beyond maximum recommended doses for more
than three months.21 It is unclear how common this is.

How is paracetamol taken and monitored
for treating pain?
Current clinical practice guidelines recommend the regular, time
limited use of paracetamol for the treatment of mild to moderate
acute and chronic non-malignant pain, except for back pain and
some types of osteoarthritis such as hand osteoarthritis.22 23 Given
the evidence on its safety and benefit, a trial of paracetamol is
reasonable in patients with mild or moderate acute pain.
Evidence to define its place in treating chronic pain is
insufficient, although it may be an alternative in older people
who are not able to tolerate other analgesics or in whom it is
safer compared with NSAIDs.
Paracetamol is taken orally and can be prescribed alone or in
combination with other medicines, such as an NSAID or opioid.
The usual adult recommended dose is 325 mg to 1000 mg every
four or six hours, not exceeding 1000 mg per dose for immediate
release formulations or 1330 mg per dose for sustained release
formulations. The maximum daily dose is 4000 mg per day,24
however some recommendations have now reduced the
maximum daily dose to up to 3000 mg/day.25
Inform patients about the dangers of paracetamol overdose to
prevent inappropriate self-medication. Consider dose reduction
for frail older people and underweight patients. There is no clear
guidance on dose adjustments,26 27 which must be guided by
clinical judgement. Doses up to 500 mg every 4-6 hours, with
total daily doses not exceeding 3 g per day may be considered.28
Monitor patients, particularly older people, requiring
paracetamol for the treatment of chronic pain conditions for
upper gastrointestinal and cardiovascular adverse events.
Periodic monitoring of liver function tests may be needed in
these patients.

How does paracetamol compare with
other drugs for common pain conditions?
There is mixed evidence regarding the comparative effectiveness
of paracetamol for osteoarthritis. A recent network meta-analysis
(56 randomised controlled trials, 22 128 participants) suggests
that paracetamol was least effective for the treatment of knee
and or hip osteoarthritis compared with celecoxib (a COX-2
selective NSAID) and the combination of glucosamine and
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One systematic review (seven randomised controlled trials, 2421
participants) has shown that ibuprofen (an NSAID) is superior
to paracetamol for pain associated with the surgical removal of
wisdom teeth.31 Paracetamol appears to have similar efficacy
to NSAIDs for the treatment of headache32 (systematic review
of six randomised controlled trials, 2162 participants) and
similar efficacy to NSAIDs and opioids for the treatment of
renal colic (systematic review of 36 randomised controlled trials,
4887 participants).33

How patients were involved in the creation of this article
Two patients from a community pharmacy in Sydney reviewed and discussed
this paper with one of the authors (during informal patient interviews). These
discussions informed the content for the sections “Tips for patients” and “What
you need to know.” The patients suggested it was important to caution the
public about the dangers of overdose as paracetamol is widely perceived to
be a “safe” medicine. Patients also suggested recommendations to prevent
inadvertent overdose, and emphasised the need for regular check ups for
patients using the medicine long term. We have included these features in
the article and revised the sections accordingly. We are grateful for these
patients’ input.

Contributors BS wrote the first draft of the manuscript. All authors complemented,
revised, and finalised subsequent versions and approved the final version. BS is
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the guarantor.

The GP informed the patient that short term use of paracetamol
may provide a small benefit but on its own it may not completely
manage the pain exacerbation. She suggested that the patient
try paracetamol and consider adding a topical NSAID medicine
or a heat pack if there is no relief. The GP advised the patient
about the importance of maintaining a healthy weight and
physical activity for the long term management of
osteoarthritis.34 The patient shared that he would consider an
exercise programme when the exacerbation settled, so the GP
arranged a referral to the community physiotherapist to design
and monitor a suitable exercise programme.
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Tips for patients
• Paracetamol is available in several formulations and is commonly used
for short-term relief of pain in the joints, back, teeth and jaw, and head.
• The drug provides only minimal improvement in pain in osteoarthritis
of the knee or hip in the short term (less than 12 weeks), and no
improvement in acute low back pain. There is no evidence to support
its regular use in the long term for these conditions.
• Consult your doctor for these conditions to decide on an appropriate
pain management plan, including paracetamol and other pain
medications, exercise, and alternative therapies.
• Paracetamol is effective for pain relief within two hours in acute migraine
and headaches.

accurate, and transparent account of the study being reported; no important aspects
of the study have been omitted.
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• Prolonged use of paracetamol at high or excessive doses may increase
the risk of liver damage or cardiovascular events. Do not exceed the
maximum daily dose of 4000 mg.
• Avoid taking cold and flu preparations that contain paracetamol if you
are taking a regular regimen of paracetamol for pain, as it is easy to
overdose inadvertently.
• Paracetamol overdose is dangerous, complex to manage, and can be
fatal.
• If you are using paracetamol regularly for a longer duration for chronic
pain, watch for side effects such as fatigue, abdominal pain, or
specifically pain under the ribs, anaemia, and breathlessness. Report
these to your doctor. Your doctor may advise periodic blood tests to
monitor liver function.

Education into practice
• How would you discuss the risks and benefits when prescribing
paracetamol for pain relief?
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• In what situations is paracetamol overdose likely to occur?
• How would you modify dosing for frail older people or those weighing
less than 50 kg?
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Table 1| Effectiveness of paracetamol compared with placebo for short term pain relief in adults
Condition

Evidence

RCTs included
(n)

Outcome measure

7 (2355)

Pain 0-100

Effect (95% CI)

Quality of
evidence

Uncertainty

MD −3.3

High

Effect may be too small to be
clinically worthwhile. All studies
follow up patients for up to 12
weeks (3 months), except one
which went up to 24 weeks.
Long term benefit and risks are
not reported.

High

Based on one trial

Pain control for musculoskeletal conditions
Knee and hip OA

Cochrane review5
Dose 1.95 g/day – 4
g/day

Acute low back pain

Cochrane review6

(−5.4 to −1.0)*

1 (1643)

Pain 0-100

MD 1.5
(−1.3 to 4.3)

Rheumatoid arthritis

Systematic review7

3 (85)

Mean pain intensity

N/R

N/R

Non-Cochrane review, pooling
was not undertaken, no quality
rating

Cochrane review8

3 (717)

Complete pain relief
at two hours

NNT 12

Low

(7.5 to 32)*

Effect size is smaller than other
commonly used analgesics
reported in the same review

Some pain relief at
two hours

(3.7 to 7.7)*

Pain-free at two
hours

High

Small effect size

(15 to 4)*

Moderate

-

N/R

Non-Cochrane review of one
trial, no quality rating

Headache
Acute migraine
headache

Episodic tension
type headache

Single dose (1000 mg
paracetamol)

Cochrane review9

8 (5890)

Single dose (1000 mg
paracetamol)

NNT 5.0

NNT 22

Other
Perineal pain
postpartum

Renal colic

Cochrane review10

19 (1279)

>50% pain relief

Single dose of
paracetamol (500-650
mg, and 1000 mg)
Systematic review11

RR 2.1
(1.6 to 2.9)*

1 (152)

Pain 0-100

15 minutes after drug
administration*
MD −25.0, (95% CI −33.2
to −16.4)
30 min after drug
administration*
MD −16.0 (95% CI −29.0
to −3.0)

OA=osteoarthritis; RCT=randomised controlled trial; MD=mean difference; RR=risk ratio; NNT=number needed to treat; CI=confidence interval; N/R=not reported.
The number of RCTs and the sample size reported are related to the comparison in which paracetamol was included, not the total number of RCTs and sample
size included in the systematic review
* Statistically significant effect
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