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ABSTRACT
Objectives We conducted a systematic literature review
to assess the adverse event (AE) profile of paracetamol.
Methods We searched Medline and Embase from
database inception to 1 May 2013. We screened for
observational studies in English, which reported
mortality, cardiovascular, gastrointestinal (GI) or renal
AEs in the general adult population at standard
analgesic doses of paracetamol. Study quality was
assessed using Grading of Recommendations
Assessment, Development and Evaluation. Pooled or
adjusted summary statistics were presented for each
outcome.
Results Of 1888 studies retrieved, 8 met inclusion
criteria, and all were cohort studies. Comparing
paracetamol use versus no use, of two studies reporting
mortality one showed a dose–response and reported an
increased relative rate of mortality from 0.95 (0.92 to
0.98) to 1.63 (1.58 to 1.68). Of four studies reporting
cardiovascular AEs, all showed a dose–response with
one reporting an increased risk ratio of all cardiovascular
AEs from 1.19 (0.81 to 1.75) to 1.68 (1.10 to 2.57).
One study reporting GI AEs reported a dose–response
with increased relative rate of GI AEs or bleeds from
1.11 (1.04 to 1.18) to 1.49 (1.34 to 1.66). Of four
studies reporting renal AEs, three reported a dose–
response with one reporting an increasing OR of ≥30%
decrease in estimated glomerular filtration rate from 1.40
(0.79 to 2.48) to 2.19 (1.4 to 3.43).
Discussion Given the observational nature of the data,
channelling bias may have had an important impact.
However, the dose–response seen for most endpoints
suggests a considerable degree of paracetamol toxicity
especially at the upper end of standard analgesic doses.

INTRODUCTION
Paracetamol is the most widely used over-the-
counter and prescription analgesic worldwide.1 It is
the first step on the WHO pain ladder and is cur-
rently recommended as first-line pharmacological
therapy by a variety of international guidelines
for a multitude of acute and chronic painful
conditions.2

The mechanism of paracetamol’s analgesic action
remains largely unknown, but recent studies demon-
strate that paracetamol inhibits prostaglandin pro-
duction within the central nervous system and
within peripheral tissues.3 Irrespective of its efficacy,
it is generally considered to be safer than other

commonly used analgesics such as non-steroidal
anti-inflammatory drugs (NSAIDs) or opiates.
The analgesic benefit of paracetamol has recently

been called into question in the management of
one chronic painful condition, osteoarthritis (OA).4

Clinicians and patients need up-to-date evidence of
benefits and harms to make evidence-based deci-
sions on pharmacological prescription, and a recent
estimate of the true risks of paracetamol at standard
analgesic doses has not been available. We therefore
conducted a systematic review of studies investigat-
ing the association between paracetamol and major
adverse events (AEs) in the general adult popula-
tion to provide a clinically informative toxicity
profile.

METHODS
Data sources and study selection
We followed recommendations made by the Meta-
analysis of Observational Studies in Epidemiology
and the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) groups.5 6

We searched Medline and Embase for English-
language studies published from database inception
to 7 May 2013. The full search strategy was limited
to only identify observational studies and can be
found in the online supplementary material. All
relevant references were checked for additional cita-
tions. Randomised controlled trial (RCT)-level evi-
dence was not considered a meaningful way of
capturing AE data because of the short-term
follow-up of RCT trial participants as well as strict
eligibility for trial entry, meaning that the general
population would not be represented. If cohort-level
evidence was found for an AE outcome, case–
control evidence was not considered.
Studies were eligible for inclusion if they met the

predefined protocol: the study population was
adults aged >18 years and the study investigated
one or more of the AEs of interest when people
were taking oral paracetamol at a standard thera-
peutic dose of 0.5–1 g every 4–6 h to a maximum
of 4 g/day compared with non-use.

Outcomes
The main outcomes investigated were all-cause
mortality, cardiovascular AEs (specifically incidence
of myocardial infarction, cerebrovascular accidents
and hypertension), gastrointestinal (GI) AEs (specif-
ically incidence of GI bleeding) and renal AEs
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(specifically reductions in estimated glomerular filtration rate
(eGFR), increases in serum creatinine concentration and the
need for renal replacement therapy).

We first screened titles and abstracts, and one reviewer (SB)
screened relevant full-text articles. The second reviewer (VDN)
reviewed 10% of the full-text articles screened, which were
selected at random. One reviewer (SB) extracted study character-
istics and adjusted summary statistics with 95% CIs and
recorded the data in a standard form. Two authors (SB and ER)
independently assessed the study quality using Grading of
Recommendations Assessment, Development and Evaluation
(GRADE). Each outcome is given a quality rating of high, mod-
erate, low or very low based upon risk of bias, inconsistency,
indirectness and imprecision. Risk of bias for each outcome was
assessed using checklists for observational studies, which are
based on the Strengthening the Reporting of Observational
Studies in Epidemiology statement.7 GRADE clinical evidence
profiles for each outcome can be found in the online
supplementary material.

Statistical analysis
Studies that met the inclusion criteria and reported summary
statistics with 95% CIs, or presented sufficient data for the cal-
culation of summary statistics and 95% CIs, were considered
for inclusion in meta-analysis. Where data were able to be
pooled, heterogeneity was assessed using the χ2 and I2 statistics.
Heterogeneity was predefined as χ2 p<0.1 or I2 >50%, and
where heterogeneity was unable to be removed by predefined
subgroups a random effects model was assumed and outcomes
were downgraded in quality. In instances where data were
unable to be pooled, due to difference in outcome or paraceta-
mol dosage reporting, individual adjusted summary statistics
were presented for each outcome per study. We produced forest
plots to visually assess the summary statistics and 95% CIs of
each study; analyses were done with Review Manager Version
Five.

RESULTS
The search process identified 1888 records. Eight studies met
the inclusion criteria, all of which were cohort studies. As all
prespecified outcomes were found from these eight cohort
studies, no case–control evidence was considered. Figure 1
shows the PRISMA flow chart for study selection. Table 1
reports the included study characteristics and results. The
quality of evidence varied between outcomes and was graded as
low or very low across all outcomes. Due to the non-comparable
nature of outcomes and different paracetamol dosage definitions
reported by individual studies, meta-analysis was only possible
for a singular outcome; the incidence of hypertension. For all
other outcomes, individual adjusted summary statistics are pre-
sented by AE category.

Two studies reported mortality,8 9 of which one reported a
dose–response increase in the relative rate of all-cause mortality,8

and one reported a significantly increased standardised mortality
ratio for those patients prescribed paracetamol compared with
those not prescribed paracetamol as shown in figure 2.9

Four studies reported cardiovascular AEs,8 10–12 all of which
demonstrated a dose–response. One study reported a dose–
response increase in the risk ratio of cardiovascular AEs (con-
firmed or probable non-fatal myocardial infarction, non-fatal
stroke, fatal coronary heart disease or fatal stroke) as shown in
figure 3;10 one study reported a dose–response increase in the
relative rate of the new cases of myocardial infarction and
stroke;8 and two studies reported a dose–response increase,

which remained when data were pooled, in the relative risk of
new cases of hypertension for those patients taking paracetamol
compared with those not taking paracetamol.11 12

One study reported GI AEs,8 which showed a dose–response
increase in the relative rate of upper GI AEs (gastroduodenal
ulcers and complications such as upper GI haemorrhages) for
those patients prescribed paracetamol compared with those not
prescribed paracetamol as shown in figure 4.

Four studies reported renal AEs,8 13–15 three of which
demonstrated a dose–response. One study reported a dose–
response increase in OR of a decrease of ≥30 mL/min/1.73 m2

in eGFR and ≥30% decrease in eGFR as shown in figure 5;13

one study reported a dose–response increase in the number of
new cases of acute renal failure;8 one study reported a dose–
response increase in OR of ≥0.3 mg/dL increase in serum cre-
atinine and a decrease of ≥30 mL/min/1.73 m2 in eGFR;15 and
one study reported no dose–response relationship in the esti-
mated progression rates of chronic kidney disease and no differ-
ence in time to renal replacement therapy between those taking
paracetamol and those not taking paracetamol.14

DISCUSSION
The objective of this review was to synthesise the long-term
observational evidence of the harmful effects of paracetamol.
Findings from this systematic review demonstrate a consistent
dose–response relationship between paracetamol at standard
analgesic doses and AEs that are often observed with NSAIDs.
This includes a dose–response relationship between paracetamol
and increasing incidence of mortality, cardiovascular, GI and
renal AEs in the general adult population.

The main limitations of this study are the low number of
studies and quality of available evidence. As all studies included
were observational, the GRADE system of quality rating per
outcome begins at ‘low’ quality and can subsequently be
upgraded or downgraded per individual outcome. This initial
‘low’ rating is based purely on the study’s observational designs
and does not take into consideration that observational studies
are the most appropriate study design to assess the risk of long-
term AE outcomes. Five of the studies were conducted in
healthy female registered nurses or male physicians, which may
limit the generalisability of the data to the general popula-
tion.10–13 15

Although the sample size of most included studies was large,
and the reported dosage regimens were consistent with modern
dosage regimens, reliance on self-reported medication use and
channelling bias with incomplete adjustment for potential con-
founders may have had an important impact. Four studies did
not adjust for concomitant NSAID use, and channelling bias
may lead those patients deemed unsuitable for NSAID therapy
to be prescribed paracetamol as a ‘safer’ alternative,8 9 12 14

thus creating an allocation bias to a preselected group of
patients with higher risk of AEs. Often referred to in the litera-
ture as ‘confounding by indication’, the indication and choice of
analgesic treatment by clinicians may be related to the risk of
future health outcomes and result in an imbalance of the under-
lying risk profile between paracetamol and non-paracetamol
groups, potentially leading to biased results. All confounders
adjusted for in each study can be found in the online
supplementary material table S1. Six studies described self-
reported medication use10–15 and two studies8 9 used only para-
cetamol prescription data. Both of these methods have the
potential to inaccurately estimate the true amount of taken para-
cetamol in the studied cohort. A further limitation of the review
is the various definitions of paracetamol dosage regimen across
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studies. Some report lifetime intake, while others report the
number of pills or grams of paracetamol per unit time. This pre-
vented the quantitative pooling of different doses in
meta-analysis and the ability to draw firm conclusions as to safe
dosage regimens.

While these limitations are important to consider, the striking
trend of dose–response is consistent across multiple outcomes
and studies. There is also evidence from the case–control litera-
ture supporting the dose–response seen in the current review,16

and a similar toxicity profile is demonstrated in systematic
reviews of short-term RCTs.4

Several large observational studies confirm a better side effect
profile for paracetamol compared with traditional NSAIDs.17 18

In line with the findings of the current review, one such study
has also shown that the combination use of paracetamol and

NSAIDs significantly increased the number of hospitalisations
for upper GI AEs.18 In keeping with our findings, the addition
of gastroprotective agents to paracetamol prescription signifi-
cantly reduced this event compared with paracetamol alone. As
well, a recent RCT comparing paracetamol and ibuprofen in a
population of patients with knee pain showed 14/192 (7%)
patients in the paracetamol arm experienced a haemoglobin
drop of ≥1 g/dL at day 10, and by week 13 this figure rose to
20%,19 which was not significantly different from the drops in
haemoglobin observed in the ibuprofen-only group.

Every prescribing decision involves a calculation of risk versus
benefit, a trade-off of efficacy versus tolerability. If providing
adequate analgesia or antipyresis, clinicians and patients may be
willing to accept the risk at the level of AEs demonstrated in
this review. However, when analgesic benefit is uncertain, as has

Figure 1 Study selection. *Included animal studies, non-biological science studies and human studies of paracetamol not reporting adverse events.
†Included reviews, editorials and commentaries; types of study not in inclusion criteria; outcome measures other than those in inclusion criteria.
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Table 1 Studies included in the review

Study name
Study
site

Study
design n

Duration of
follow-up
(maximum) (years) Participants

Measure of
effect Outcomes

Exposure
(no-use versus:) Results

Chan et al10 USA Cohort 70 971 12 Female registered nurses
aged 30–55 years

Risk ratio Cardiovascular AEs (confirmed or probable
non-fatal myocardial infarction, non-fatal stroke,
fatal coronary heart disease or fatal stroke)

1–4 days/month use
5–14 days/month use
15–21 days/month use
>22 days/month use

0.98 (0.84 to 1.14)
1.09 (0.91 to 1.30)
1.22 (0.95 to 1.56)
1.35 (1.14 to 1.59)

Curhan et al11 USA Cohort 80 020 2 Female registered nurses
aged 30–55 years

Relative risk Incidence of hypertension 1–4 days/month use
5–14 days/month use
15–21 days/month use
>22 days/month use

1.19 (1.04 to 1.36)
1.37 (1.15 to 1.64)
1.62 (1.22 to 2.16)
2.00 (1.52 to 2.62)

Dedier et al12 USA Cohort 57 935 2 Female registered nurses
aged 30–55 years

Relative risk Incidence of hypertension 1–4 days/month use
5–14 days/month use
15–21 days/month use
>22 days/month use

1.07 (1.02 to 1.13)
1.22 (1.14 to 1.32)
1.31 (1.16 to 1.48)
1.20 (1.08 to 1.33)

Curhan et al13 USA Cohort 1697 11 Female registered nurses
aged 30–55 years

OR Decrease in eGFR of at least 30 mL/min/1.73 m2 100–499 g lifetime intake
500–2999 g lifetime intake
>3000 g lifetime intake

1.80 (1.02 to 3.17)
2.23 (1.36 to 3.63)
2.04 (1.28 to 3.24)

≥ 30% decrease in eGFR 100–499 g lifetime intake
500–2999 g lifetime intake
>3000 g lifetime intake

1.40 (0.79 to 2.49)
1.64 (1.00 to 2.69)
2.19 (1.40 to 3.45)

De Vries et al8 UK Cohort 382 404 20 Patients aged ≥18 received a
prescription for paracetamol
or ibuprofen

Relative rate All-cause mortality First prescription
Long gap (patients with at
least 12 months between
prescriptions)
Low MPR
Medium MPR
High MPR
Very High MPR

1.95 (1.87 to 2.04)
1.18 (1.14 to 1.23)

0.95 (0.92 to 0.97)
1.08 (1.05 to 1.12)
1.27 (1.21 to 1.33)
1.63 (1.58 to 1.68)

Incidence of myocardial infarction First prescription
Long gap (patients with at
least 12 months between
prescriptions)
Low MPR
Medium MPR
High MPR
Very High MPR

1.42 (1.22 to 1.65)
0.98 (0.86 to 1.11)

1.11 (1.02 to 1.19)
1.17 (1.05 to 1.29)
1.04 (0.89 to 1.23)
1.17 (1.04 to 1.32)

Incidence of stroke First prescription
Long gap (patients with at
least 12 months between
prescriptions)
Low MPR
Medium MPR
High MPR
Very High MPR

1.17 (1.02 to 1.35)
1.14 (1.03 to 1.25)

1.03 (0.97 to 1.10)
1.17 (1.08 to 1.27)
1.02 (0.89 to 1.15)
1.30 (1.19 to 1.41)

Upper GI AEs (gastroduodenal ulcers and
complications such as upper GI haemorrhages)

First prescription
Long gap (patients with at
least 12 months between
prescriptions)
Low MPR
Medium MPR

1.74 (1.53 to 1.59)
1.30 (1.17 to 1.46)

1.11 (1.04 to 1.21)
1.25 (1.12 to 1.38)
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Table 1 Continued

Study name
Study
site

Study
design n

Duration of
follow-up
(maximum) (years) Participants

Measure of
effect Outcomes

Exposure
(no-use versus:) Results

High MPR
Very High MPR

1.49 (1.29 to 1.71)
1.49 (1.34 to 1.66)

Incidence of acute renal failure First prescription
Long gap (patients with at
least 12 months between
prescriptions)
Low MPR
Medium MPR
High MPR
Very High MPR

1.31 (1.03 to 1.68)
1.21 (1.02 to 1.43)

1.16 (1.04 to 1.29)
1.27 (1.10 to 1.47)
1.44 (1.18 to 1.75)
1.34 (1.15 to 1.57)

Evans et al14 Sweden Cohort 801 7 People diagnosed with
incident CKD aged ≥18

Regression
coefficient

Differences in estimated progression rates,
(change in eGFR in mL/min/1.73 m2 per year)

<99 g lifetime intake
100–499 g lifetime intake
500–2999 g lifetime intake
>3000 g lifetime intake

−0.17 (−0.9 to 0.6)
0.60 (−0.3 to 1.5)
0.65 (−0.7 to 2.0)
0.24 (−1.2 to 1.7)

HR Time to renal replacement therapy Regular use (at least twice
a week for 2 months prior
to inclusion)

1.1 (0.9 to 1.4)

Kurth et al15 USA Cohort 22 071 14 Healthy male physicians OR Increased creatinine concentration of ≥ 0.3 mg/dL 12–1499 pills/14 years
1500–2499 pills/14 years
>2500 pills/14 years

0.68 (0.48 to 0.98)
0.69 (0.31 to 1.54)
1.11 (0.52 to 2.37)

Decrease in eGFR of at least 30 mL/min/1.73 m2 12–1499 pills/14 years
1500–2499 pills/14 years
>2500 pills/14 years

0.53 (0.36 to 0.78)
0.65 (0.29 to 1.45)
1.28 (0.61 to 2.69)

Lipworth et al9 Denmark Cohort 49 890 7 People prescribed
paracetamol aged over 16

Standardised
mortality ratio

All-cause mortality Prescribed paracetamol
during lifetime

1.9 (1.88 to 1.94)
Renal failure 1.8 (1.3 to 2.5)
Ischemic heart disease 1.6 (1.5 to 1.6)
Other heart disease 1.6 (1.5 to 1.8)
Cerebrovascular disease 1.6 (1.5 to 1.7)

MPR is defined as the ratio of duration of the previous prescription to the time between that prescription and the current prescription. Low MPR = <0.40; medium MPR = 0.40–0.59; high MPR = 0.60–0.79 and very high MPR = >0.8.
AE, adverse event; CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; GI, gastrointestinal; MPR, medication possession ratio.
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Figure 2 Mortality. The relative rate of all-cause mortality in patients taking paracetamol versus patients not taking paracetamol. The
online supplementary material provides the references for the included studies.

Figure 3 Cardiovascular adverse events (AEs). The risk ratio of cardiovascular AEs (confirmed or probable non-fatal myocardial infarction, non-fatal
stroke, fatal coronary heart disease or fatal stroke) in patients taking paracetamol versus patients not taking paracetamol. The online supplementary
material provides the references for the included studies.
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been recently suggested for paracetamol in the treatment of OA
joint pain4 and low back pain, more careful consideration of its
usage is required.20 Prescribers need to be aware of patients’
individual responses to paracetamol and the observed increased
toxicity with regular and higher dosing within standard anal-
gesic dose ranges. Based upon the data presented above, we
believe the true risk of paracetamol prescription to be higher
than that currently perceived in the clinical community. Given
its high usage and availability as an over-the-counter analgesic, a
systematic review of paracetamol’s efficacy and tolerability in
individual conditions is warranted.
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Online Supplementary Material    
 
Figure S1: Incidence of Hypertension 

 
 
Figure S2: Incidence of Myocardial Infarction 
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Figure S3: Incidence of Stroke 
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Figure S4: Incidence of acute renal failure 
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Figure S5: ≥ 30% decrease in eGFR 

 
eFigure 6: Increased creatinine concentration of ≥ 0.3 mg/dL 
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Figure S7: Differences in estimated progression rates, (change in eGFR in m L/min/1.73 m2 per year) 

 
Figure S8: Time to renal replacement therapy 

 
Figure S9: Search Strategies: Observational studies search terms: Medline search terms: Searched on the OVID interface 

1.  epidemiologic studies/ 
2.  exp case control studies/ 
3.  exp cohort studies/ 
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4.  cross-sectional studies/ 
5.  case control.ti,ab. 
6.  (cohort adj (study or studies or analys*)).ti,ab. 
7.  ((follow up or observational or uncontrolled or non randomi#ed or nonrandomi#ed or 

epidemiologic*) adj (study or studies)).ti,ab. 
8.  ((longitudinal or retrospective or prospective or cross sectional) and (study or studies or review 

or analys* or cohort*)).ti,ab. 
9.  or/1-8 

 

Figure S10: Search Strategies: Observational studies search terms: Embase search terms: Searched on the OVID interface 

1.  clinical study/ 
2.  exp case control study/     
3.  family study/     
4.  longitudinal study/     
5.  retrospective study/     
6.  prospective study/     
7.  cross-sectional study/     
8.  cohort analysis/     
9.  follow-up/     
10.  cohort*.ti,ab.     
11.  9 and 10     
12.  case control.ti,ab.   
13.  (cohort adj (study or studies or analys*)).ti,ab.       
14.  ((follow up or observational or uncontrolled or non randomi#ed or nonrandomi#ed or 

epidemiologic*) adj (study or studies)).ti,ab.     
15.  ((longitudinal or retrospective or prospective or cross sectional) and (study or studies or review 

or analys* or cohort*)).ti,ab.     
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16.  or/1-8,11-15 
 

Figure S11: Search Strategies Event Search Terms: Medline search terms: searched on the OVID interface 

 

 

 

 

 

 

 

 

Figure S12: Search Strategies Event Search Terms: Embase search terms: Searched on the OVID interface 

1.  exp paracetamol/ 
2.  (paracetamol or acetaminophen or panadol or tylenol or acetominophen or acamol or 

acephen).ti,ab. 
3.  or/1-2 
4.  (side effect* or (adverse adj2 (effect* or event*)) or safety or tolerability or toxicity).ti,ab. 
5.  ((adverse or undesirable or harm* or serious or toxic) adj3 (effect* or reaction* or event* or 

outcome*)).ti,ab. 
6.  (ae or si or to or co).fs. 
7.  or/4-6 
8.  3 and 7 

 

1.  exp acetaminophen/ 
2.  (paracetamol or acetaminophen or panadol or tylenol or acetominophen or acamol or 

acephen).ti,ab. 
3.  or/1-2 
4.  (ae or co or de or po or to).fs. 
5.  (side effect* or (adverse adj2 (effect* or event*)) or safety or tolerability or toxicity).ti,ab. 
6.  ((adverse or undesirable or harm* or serious or toxic) adj3 (effect* or reaction* or event* or 

outcome*)).ti,ab. 
7.  or/4-6 
8.  3 and 7 
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Table S1: Studies included in the review. USA – United States of America, UK – United Kingdom, CKD – Chronic Kidney Disease, AE – Adverse Event, MI- Myocardial 
Infarction, EtOH – Ethanol, BMI – Body Mass Index, GI - Gastrointestinal, TIA – Transient Ischaemic Attack, IBD – Inflammatory Bowel Disease, ACEi – Angiotenisn 
converting enzyme inhibitor, ARB –Angiotenisn receptor blocker, HDL – High Density Lipoprotein, eGFR – Estimated Glomerular Filtration Rate. 
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Study 
Name 

Study 
Site 

Study 
Design 

N Duration 
of follow 
up 
(maximum
) 

Participants Confounders adjusted for: Measure of effect Outcomes Exposure  
(no-use versus:) 

Results 

Chan 
2006 
[10] 

USA Cohort 70,971 12 years Female 
registered 
nurses aged 
30-55 years 

Age, parental history of MI 
before aged 60 years, history of 
diabetes, history of 
hypercholesterolemia, smoking 
history, BMI, regular moderate or 
vigorous exercise, 
postmenopausal hormone use, 
current multivitamin use, energy 
adjusted quintiles of folate, 
omega-3- fatty acids, saturated 
fats, other analgesic use, history 
of hypertension.  

Risk Ratio Cardiovascular 
AEs (confirmed 
or probable non 
–fatal 
myocardial 
infarction, non-
fatal stroke. 
Fatal coronary 
heart disease or 
fatal stroke)  

1-4 days/month use 
5-14 days/month use 
15-21 days/month use 
>22 days/month use 
 
1 day/week use 
2-3 days/week use 
4-5 days/week use 
≥ 6 days/week use 
 
1-2 tablets/week 
3-5 tablets/week 
6-14 tablets/week 
≥ 15 tablets/week 

0·98 (0·84–1·14) 
1·09 (0·91–1·30) 
1·22 (0·95–1·56) 
1·35 (1·14–1·59) 
 
0·94 (0·62–1·44) 
1·28 (0·94–1·75) 
1·49 (0·99–2·24) 
1·50 (1·10–2·04) 
 
1·19 (0·81-1·76) 
1·16 (0·76-1·76) 
1·47 (1·06-2·03) 
1·68 (1·10-2·58)  

Curhan 
2002 
[11] 

USA Cohort 80,020 2 years Female 
registered 
nurses aged 
30-55 years 

Age, BMI, intake of EtOH and 
sodium, family history of 
hypertension, oral contraceptive 
pill use, category of use of the 
other individual analgesics. 

Relative Risk Incidence of 
hypertension 

1-4 days/month use 
5-14 days/month use 
15-21 days/month use 
>22 days/month use 

1·19 (1·04-1·36)  
1·37 (1·15-1·64) 
1·62 (1·22-2·16)  
2·00 (1·52-2·62) 

Dedier 
2002 
[12] 

USA Cohort 57,935 2 years Female 
registered 
nurses aged 
30-55 years 

Age, BMI, intake of sodium and 
alcohol, physical activity, family 
history of hypertension, history of 
diabetes, and smoking.  
 

Relative Risk Incidence of 
hypertension 

1-4 days/month use 
5-14 days/month use 
15-21 days/month use 
>22 days/month use 

1·07 (1·02-1·13)  
1·22 (1·14-1·32) 
1·31 (1·16-1·48)  
1·20 (1·08-1·33) 

Decrease in 
eGFR of at least 
30 
mL/min/1.73m2  

100-499g lifetime intake 
500-2999g lifetime intake 
>3000g lifetime intake 

1·80 (1·02-3·17)  
2·23 (1·36-3·63) 
2·04 (1·28-3·24) 

Curhan 
2004[13] 

USA Cohort 1,697 11 years Female 
registered 
nurses aged 
30-55 years 

Age, weight, history of 
hypertension, systolic and 
diastolic blood pressure, history 
of diabetes, current smoker, 
lifetime consumption of all 
analgesics.  

Odds Ratio 

≥ 30% decrease 
in eGFR 

100-499g lifetime intake 
500-2999g lifetime intake 
>3000g lifetime intake 

1·40 (0·79-2·49)  
1·64 (1·00-2·69)  
2·19 (1·40-3·45) 

De Vries 
2010 [8] 

UK Cohort 382,40
4 

20 years Patients aged 
≥ 18 received 
a prescription 
for 
paracetamol 
or ibuprofen 

Standard Set: Age, gender, BMI, 
Calendar Year, smoking history, 
EtOH use, number of visits to 
general practitioner in previous 
12 months, hospital admission in 
previous year, socioeconomic 
status in location of practice,  

Relative Rate 
 
 
 
 
 
 
 
 
 
 

- Differing medication 
possession ratios (MPR):  
The MPR is defined as the 
ratio of duration of the 
previous prescription, to 
the time between that 
prescription and the current 
prescription. Low MPR 
equal to < 0.40, medium 
MPR 0.40–0.59, high MPR 
0.60–0.79 and very high 
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Standard Set: Age, gender, BMI, 
Calendar Year, smoking history, 
EtOH use, number of visits to 
general practitioner in previous 
12 months, hospital admission in 
previous year, socioeconomic 
status in location of practice,  

- Differing medication 
possession ratios (MPR):  
The MPR is defined as the 
ratio of duration of the 
previous prescription, to 
the time between that 
prescription and the current 
prescription. Low MPR 
equal to < 0.40, medium 
MPR 0.40–0.59, high MPR 
0.60–0.79 and very high 
MPR equal to > 0.8 

 

Standard Set plus: Upper GI 
events, osteoarthritis, rheumatoid 
arthritis, ischemic heart disease, 
heart failure, hypertension, 
cerebrovascular disease, diabetes 
mellitus, hyperthyroidism, stroke 
or TIA, cancer (excluding non-
melanoma skin cancer), IBD, 
autoimmune disease, depression, 
drug abuse, prescriptions in the 
last six months of anticoagulants, 
oral glucocorticoids, diuretics, 
cardiac glycosides, statins, 
angiotensin receptor blockers,  
hypnotics and anxiolytics, 
antipsychotic drugs, antibacterial 
drugs, aminosalicylates, 
antidepressants) 

All-cause 
mortality 

First prescription 
Long gap (patients with at 
least 12 months between 
prescriptions)  
 
Low MPR 
Medium MPR 
High MPR 
Very High MPR 

1·95 (1·87-2·04) 
1·18 (1·14-1·23) 
 
 
 
0·95 (0·92-0·97) 1·08 
(1·05-1·12) 1·27 (1·21-
1·33) 1·63 (1·58-1·68) 
 
 

De Vries 
2010 [8] 

UK Cohort 382,40
4 

20 years Patients aged 
≥ 18 received 
a prescription 
for 
paracetamol 
or ibuprofen 

Standard Set plus: history of 
ischemic heart disease, heart 
failure, hypertension, 
cerebrovascular disease, diabetes 
mellitus. hyperthyroidism, 
hyperlipidemia, prior prescribing 
of diuretics, cardiac glycosides, 
statins, angiotensin receptor 
blockers oral glucocorticoids) 

Relative Rate 
 
 
 
 
 
 
 
 
 
 

Incidence of 
myocardial 
infarction 

First prescription 
Long gap (patients with at 
least 12 months between 
prescriptions)  
 
Low MPR 
Medium MPR 
High MPR 
Very High MPR 

1·42 (1·22-1·65) 
0·98 (0·86-1·11) 
 
 
 
1·11 (1·02-1·19) 1·17 
(1·05-1·29) 1·04 (0·89-
1·23) 1·17 (1·04-1·32) 
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Standard set plus: history of 
stroke or transient ischemic 
attack, history heart failure, 
hypertension, cerebrovascular 
disease, diabetes mellitus. 
hyperthyroidism, hyperlipidemia, 
prior prescribing of diuretics, 
cardiac glycosides, statins, 
angiotensin receptor blockers or 
oral glucocorticoids 

Incidence of 
Stroke 

First prescription 
Long gap (patients with at 
least 12 months between 
prescriptions)  
 
Low MPR 
Medium MPR 
High MPR 
Very High MPR 

1·17 (1·02-1·35) 
1·14 (1·03-1·25) 
 
 
 
1·03 (0·97-1·10) 1·17 
(1·08-1·27) 1·02 (0·89-
1·15) 1·30 (1·19-1·41) 

Standard Set plus: history of 
upper GI events, osteoarthritis or 
rheumatoid arthritis, prior 
prescription of anticoagulants, 
aspirin, oral corticosteroids, 
proton pump inhibitors H2 
receptor antagonists.   

Upper GI AEs 
(gastroduodenal 
ulcers and 
complications 
such as upper 
GI 
haemorrhages) 

First prescription 
Long gap (patients with at 
least 12 months between 
prescriptions)  
 
Low MPR 
Medium MPR 
High MPR 
Very High MPR 

1·74 (1·53-1·59) 
1·30 (1·17-1·46) 
 
 
 
1·11 (1·04-1·21) 1·25 
(1·12-1·38) 1·49 (1·29-
1·71) 1·49 (1·34-1·66) 

      

Standard set plus: history of 
cancer (excluding non-melanoma 
skin cancer), congestive heart 
failure, inflammatory bowel 
disease, autoimmune disease, 
diabetes mellitus, hypertension, 
prior prescription of hypnotics or 
anxiolytics, antipsychotics, 
antibacterial agents, 
aminosalycylates or oral 
glucocorticoids 

 

Incidence of 
acute renal 
failure 

First prescription 
Long gap (patients with at 
least 12 months between 
prescriptions)  
 
Low MPR 
Medium MPR 
High MPR 
Very High MPR 

1·31 (1·03-1·68) 
1·21 (1·02-1·43) 
 
 
 
1·16 (1·04-1·29) 1·27 
(1·10-1·47) 1·44 (1·18-
1·75) 1·34(1·15-1·57) 

Gender, age, ACEi or ARB use, 
mean arterial pressure at baseline 

Regression 
Coefficient 

Differences in 
estimated 
progression 
rates, (change in 
eGFR in 
mL/min/1.73 
m2 per year) 

<99g lifetime intake 
100-499g lifetime intake 
500-2999g lifetime intake 
>3000g lifetime intake 

-0·17 (-0·9-0·6) 0·60 (-
0·3-1·5) 0·65(-0·7 -2·0) 
0·24 (-1·2-1·7) 

Evans 
2009 

[14] 

Swede
n 

Cohort 801 7 years People 
diagnosed 
with incident 
CKD aged ≥ 
18 

Gender, high level of proteinuria, 
high means arterial pressure at 
baseline, diabetic nephropathy. 

Hazard  
Ratio 

Time to renal 
replacement 
therapy 

Regular use (at least twice 
a week for two months 
prior to inclusion) 

1·1 (0·9-1·4) 
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Table S2: Mortality: GRADE Clinical evidence profile: Mortality: Paracetamol use versus non-use 

Quality	  assessment	   No	  of	  patients	   Effect	  

No	  of	  
studies	  

Design	  
Risk	  of	  
bias	  

Inconsistency	   Indirectness	   Imprecision	  
Other	  

considerations	  
Paracetamol	  Control	  

Relative	  
(95%	  CI)	  

Absolute	  

Quality	   Importance	  

Mortality	  –	  Overall	  (De	  Vries	  2010)	  

1	   observational	  
study	  

Serious1	   no	  serious	  
inconsistency	  

None	   no	  serious	  
imprecision	  

none	   -‐	   -‐	   RR	  1.28	  (1.26	  to	  
1.3)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

Mortality	  -‐	  First	  prescription	  (De	  Vries	  2010)	  

1	   observational	  
study	  

Serious1	   no	  serious	  
inconsistency	  

None	   no	  serious	  
imprecision	  

none	   -‐	   -‐	   RR	  1.95	  (1.87	  to	  
2.03)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

Mortality	  -‐	  Long	  gap	  (at	  least	  12	  months	  between	  prescriptions)	  (De	  Vries	  2010)	  

1	   observational	   Serious1	   no	  serious	   None	   no	  serious	   none	   -‐	   -‐	   RR	  1.18	  (1.14	  to	   -‐	   	   IMPORTANT	  

Increased 
creatinine 
concentration of 
≥ 0.3 mg/dL 

12-1499 pills/14 years 
1500-2499 pills/14 years 
>2500 pills/14 years 
 

0·68(0·48-0·98) 
0·69(0·31-1·54) 
1·11(0·52-2·37) 

Kurth 
2003 
[15] 

USA Cohort 22,071 14 years Healthy male 
physicians  

Age, BMI, history of 
hypertension, history of self-
reported diabetes, physical 
activity, family history of MI, 
smoking status, HDL level 
baseline creatinine level, 
randomized beta carotene 
assignment, total analgesic use. 

Odds Ratio 

Decrease in 
eGFR of at least 
30 
mL/min/1.73m2 

12-1499 pills/14 years 
1500-2499 pills/14 years 
>2500 pills/14 years 

0·53(0·36-0·78) 
0·65(0·29-1·45) 
1·28(0·61-2·69) 

All-cause 
mortality 

1·9 (1·88-1·94) 

Renal Failure 1·8 (1·3-2·5) 

Ischemic Heart 
disease 

1·6 (1·5-1·6) 

Other heart 
disease 

1·6 (1·5-1·8) 

Lipworth 
2003 [9] 

Denma
rk 

Cohort 49,890 7 years People 
prescribed 
paracetamol 
aged over 16 

Nil Standardised 
mortality ratio 

Cerebrovascular 
disease 

Prescribed paracetamol 
during lifetime 

1·6 (1·5-1·7) 
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study	   inconsistency	   imprecision	   1.22)	   VERY	  
LOW	  

Mortality	  -‐	  repeat	  use	  with	  low	  MPR	  (De	  Vries	  2010)	  

1	   observational	  
study	  

Serious1	   no	  serious	  
inconsistency	  

None	   no	  serious	  
imprecision	  

none	   -‐	   -‐	   RR	  0.95	  (0.92	  to	  
0.98)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

Mortality	  -‐	  repeat	  use	  with	  medium	  MPR	  (De	  Vries	  2010)	  

1	   observational	  
study	  

Serious1	   no	  serious	  
inconsistency	  

None	   no	  serious	  
imprecision	  

none	   -‐	   -‐	   RR	  1.08	  (1.05	  to	  
1.11)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

Mortality	  -‐	  repeat	  use	  with	  high	  MPR	  (De	  Vries	  2010)	  

1	   observational	  
study	  

Serious1	   no	  serious	  
inconsistency	  

None	   Serious2	   none	   -‐	   -‐	   RR	  1.27	  (1.21	  to	  
1.33)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

Mortality	  -‐	  repeat	  use	  with	  very	  high	  MPR	  (De	  Vries	  2010)	  

1	   observational	  
study	  

Serious1	   no	  serious	  
inconsistency	  

None	   no	  serious	  
imprecision	  

none	   -‐	   -‐	   RR	  1.63	  (1.58	  to	  
1.68)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

1 Unclear whether DeVries (2010) accounted for all essential confounders identified by the GDG, study reported relative risks and prevalence could not be calculated. 

2 Outcomes were downgraded by one increment if the upper or lower 95% CI crossed the lower MID or the upper or lower 95% CI crossed the upper MID. Default MIDs 

were set at RRs of 0.75 and 1.25 for dichotomous outcomes. The confidence intervals crossed the MID in one direction making the effect size uncertain 

 

Table S3	  GRADE clinical evidence profile: Cardiovascular adverse events: Paracetamol use versus non-use 

Quality	  assessment	   No	  of	  patients	   Effect	   Quality	   Importance	  
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No	  of	  
studies	  

Design	  
Risk	  of	  
bias	  

Inconsistency	   Indirectness	   Imprecision	  
Other	  

considerations	  
Paracetamol	  Control	  

Relative	  
(95%	  CI)	  

Absolute	   	   	  

Cardiovascular	  adverse	  events	  -‐	  1-‐4	  days	  per	  month	  use	  (Chan	  2006)	  

1	   observational	  
study	  

serious1,2	   no	  serious	  
inconsistency	  

serious3	   no	  serious	  
imprecision	  

None	   	   3.63%	   RR	  0.95	  (0.79	  
to	  1.14)	  

2	  fewer	  per	  1000	  
(from	  8	  fewer	  to	  5	  
more)	  

	  
VERY	  
LOW	  

IMPORTANT	  

Cardiovascular	  adverse	  events	  -‐	  5-‐14	  days	  per	  month	  use(Chan	  2006)	  

1	   observational	  
study	  

serious1,2	   no	  serious	  
inconsistency	  

serious3	   no	  serious	  
imprecision	  

None	   	   3.63%	   RR	  1	  (0.81	  to	  
1.23)	  

0	  fewer	  per	  1000	  
(from	  7	  fewer	  to	  8	  
more)	  

	  
VERY	  
LOW	  

IMPORTANT	  

Cardiovascular	  adverse	  events	  –	  15-‐21	  days	  per	  month	  use(Chan	  2006)	  

1	   observational	  
study	  

serious1,2	   no	  serious	  
inconsistency	  

serious3	   serious4	   None	   	   3.63%	   RR	  0.91	  (0.67	  
to	  1.24)	  

3	  fewer	  per	  1000	  
(from	  12	  fewer	  to	  9	  
more)	  

	  
VERY	  
LOW	  

IMPORTANT	  

Cardiovascular	  adverse	  events	  -‐	  >22	  days	  per	  month	  use	  (Chan	  2006)	  

1	   observational	  
study	  

serious1,2	   no	  serious	  
inconsistency	  

none	   no	  serious	  
imprecision	  

None	   	   3.63%	   RR	  1.44	  (1.27	  
to	  1.63)	  

16	  more	  per	  1000	  
(from	  10	  more	  to	  23	  
more)	  

	  
VERY	  
LOW	  

IMPORTANT	  

Cardiovascular	  adverse	  events	  -‐	  Taking	  tablets	  on	  1	  day/	  week	  (Chan	  2006)	  

1	   observational	  
study	  

serious1,2	   no	  serious	  
inconsistency	  

none	   very	  serious5	   None	   	   3.63%	   RR	  0.94	  (0.62	  
to	  1.43)	  

2	  fewer	  per	  1000	  
(from	  14	  fewer	  to	  16	  
more)	  

	  
VERY	  
LOW	  

IMPORTANT	  
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Quality	  assessment	   No	  of	  patients	   Effect	   Quality	   Importance	  

No	  of	  
studies	  

Design	  
Risk	  of	  
bias	  

Inconsistency	   Indirectness	   Imprecision	  
Other	  

considerations	  
Paracetamol	  Control	  

Relative	  
(95%	  CI)	  

Absolute	   	   	  

Cardiovascular	  adverse	  events	  -‐	  Taking	  tablets	  on	  2-‐3	  day/	  week	  (Chan	  2006)	  

1	   observational	  
study	  

serious1,2	   no	  serious	  
inconsistency	  

none	   serious4	   none	   	   3.63%	   RR	  1.23	  (0.94	  
to	  1.61)	  

8	  more	  per	  1000	  (from	  
2	  fewer	  to	  22	  more)	  

	  
VERY	  
LOW	  

IMPORTANT	  

Cardiovascular	  adverse	  events	  -‐	  Taking	  tablets	  on	  4-‐5	  day/	  week	  (Chan	  2006)	  

1	   observational	  
study	  

serious1,2	   no	  serious	  
inconsistency	  

none	   very	  serious5	   none	   	   3.63%	   RR	  1.49	  (0.99	  
to	  2.24)	  

18	  more	  per	  1000	  
(from	  0	  fewer	  to	  45	  
more)	  

	  
VERY	  
LOW	  

IMPORTANT	  

Cardiovascular	  adverse	  events	  -‐	  Taking	  tablets	  on	  >6	  day/	  week	  (Chan	  2006)	  

1	   observational	  
study	  

serious1,2	   no	  serious	  
inconsistency	  

none	   serious4	   none	   	   3.63%	   RR	  1.5	  (1.1	  to	  
2.05)	  

18	  more	  per	  1000	  
(from	  4	  more	  to	  38	  
more)	  

	  
VERY	  
LOW	  

IMPORTANT	  

Cardiovascular	  adverse	  events	  -‐	  1-‐2	  tablets	  per	  week	  (Chan	  2006)	  

1	   observational	  
study	  

serious1,2	   no	  serious	  
inconsistency	  

none	   serious4	   none	   	   3.63%	   RR	  1.19	  (0.81	  
to	  1.75)	  

7	  more	  per	  1000	  (from	  
7	  fewer	  to	  27	  more)	  

	  
VERY	  
LOW	  

IMPORTANT	  

Cardiovascular	  adverse	  events	  -‐	  3-‐5	  tablets	  per	  week	  (Chan	  2006)	  

1	   observational	   serious1,2	   no	  serious	   none	   serious4	   none	   	   3.63%	   RR	  1.16	  (0.76	  6	  more	  per	  1000	  (from	  	   IMPORTANT	  
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Quality	  assessment	   No	  of	  patients	   Effect	   Quality	   Importance	  

No	  of	  
studies	  

Design	  
Risk	  of	  
bias	  

Inconsistency	   Indirectness	   Imprecision	  
Other	  

considerations	  
Paracetamol	  Control	  

Relative	  
(95%	  CI)	  

Absolute	   	   	  

study	   inconsistency	   to	  1.77)	   9	  fewer	  to	  28	  more)	   VERY	  
LOW	  

Cardiovascular	  adverse	  events	  -‐	  6-‐14	  tablets	  per	  week	  (Chan	  2006)	  

1	   observational	  
study	  

serious1,2	   no	  serious	  
inconsistency	  

none	   serious4	   none	   	   3.63%	   RR	  1.47	  (1.06	  
to	  2.04)	  

17	  more	  per	  1000	  
(from	  2	  more	  to	  38	  
more)	  

	  
VERY	  
LOW	  

IMPORTANT	  

Cardiovascular	  adverse	  events	  -‐	  >15	  tablets	  per	  week	  (Chan	  2006)	  

1	   observational	  
study	  

serious1,2	   no	  serious	  
inconsistency	  

none	   serious4	   none	   	   3.63%	   RR	  1.68	  (1.1	  
to	  2.57)	  

25	  more	  per	  1000	  
(from	  4	  more	  to	  57	  
more)	  

	  
VERY	  
LOW	  

IMPORTANT	  

Myocardial	  Infarction	  –	  Overall	  (relative	  rate)	  (DeVries	  2010)	  

1	   observational	  
study	  

serious2,6,
3	  

no	  serious	  
inconsistency	  

none	   serious4	   none	   -‐	   -‐	   RR	  1.14	  (1.1	  
to	  1.18)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

Myocardial	  Infarction	  -‐	  First	  prescription	  (relative	  rate)	  	  (DeVries	  2010)	  

1	   observational	  
study	  

serious2,6,
3	  

no	  serious	  
inconsistency	  

none	   serious4	   none	   -‐	   -‐	   RR	  1.42	  (1.22	  
to	  1.65)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

Myocardial	  Infarction	  -‐	  Long	  gap	  (	  at	  least	  12	  months	  between	  prescriptions)	  (relative	  rate)	  (DeVries	  2010)	  
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Quality	  assessment	   No	  of	  patients	   Effect	   Quality	   Importance	  

No	  of	  
studies	  

Design	  
Risk	  of	  
bias	  

Inconsistency	   Indirectness	   Imprecision	  
Other	  

considerations	  
Paracetamol	  Control	  

Relative	  
(95%	  CI)	  

Absolute	   	   	  

1	   observational	  
study	  

serious2,6,
3	  

no	  serious	  
inconsistency	  

none	   no	  serious	  
imprecision	  

none	   -‐	   -‐	   RR	  0.98	  (0.86	  
to	  1.12)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

Myocardial	  Infarction	  -‐	  Repeat	  use,	  low	  MPR	  1	  (relative	  rate)	  (DeVries	  2010)	  

1	   observational	  
study	  

serious2,6,
3	  

no	  serious	  
inconsistency	  

none	   no	  serious	  
imprecision	  

none	   -‐	   -‐	   RR	  1.11	  (1.02	  
to	  1.21)	  

-‐	   VERY	  
LOW	  

IMPORTANT	  

Myocardial	  Infarction	  -‐	  Repeat	  use,	  medium	  MPR	  (relative	  rate)	  (DeVries	  2010)	  

1	   observational	  
study	  

serious2,6,
3	  

no	  serious	  
inconsistency	  

none	   serious4	   none	   -‐	   -‐	   RR	  1.17	  (1.05	  
to	  1.3)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

Myocardial	  Infarction	  -‐	  Repeat	  use,	  high	  MPR	  (relative	  rate)	  (DeVries	  2010)	  

1	   observational	  
study	  

serious2,6,
3	  

no	  serious	  
inconsistency	  

none	   no	  serious	  
imprecision	  

none	   -‐	   -‐	   RR	  1.04	  (0.89	  
to	  1.22)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

Myocardial	  Infarction	  -‐	  Repeat	  use,	  very	  high	  MPR	  (relative	  rate)	  (DeVries	  2010)	  

1	   observational	   serious2,6, no	  serious	   none	   serious4	   none	   -‐	   -‐	   RR	  1.17	  (1.04	  -‐	   	   IMPORTANT	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  Medication	  possession	  ratio	  
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Quality	  assessment	   No	  of	  patients	   Effect	   Quality	   Importance	  

No	  of	  
studies	  

Design	  
Risk	  of	  
bias	  

Inconsistency	   Indirectness	   Imprecision	  
Other	  

considerations	  
Paracetamol	  Control	  

Relative	  
(95%	  CI)	  

Absolute	   	   	  

study	   3	   inconsistency	   to	  1.32)	   VERY	  
LOW	  

Stroke	  –	  Overall	  (relative	  rate)	  (DeVries	  2010)	  

1	   observational	  
study	  

serious2,6,
3	  

no	  serious	  
inconsistency	  

none	   no	  serious	  
imprecision	  

none	   -‐	   -‐	   RR	  1.14	  (1.1	  
to	  1.18)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

Stroke	  -‐	  First	  prescription	  (relative	  rate)	  (DeVries	  2010)	  

1	   observational	  
study	  

serious2,6,
3	  

no	  serious	  
inconsistency	  

none	   serious4	   none	   -‐	   -‐	   RR	  1.17	  (1.02	  
to	  1.34)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

Stroke	  -‐	  Long	  gap	  (relative	  rate)	  (	  at	  least	  12	  months	  between	  prescriptions)	  (DeVries	  2010)	  

1	   observational	  
study	  

serious2,6,
3	  

no	  serious	  
inconsistency	  

none	   serious4	   none	   -‐	   -‐	   RR	  1.14	  (1.03	  
to	  1.26)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

Stroke	  -‐	  Repeat	  use,	  low	  MPR(relative	  rate)	  	  (DeVries	  2010)	  

1	   observational	  
study	  

serious2,6,
3	  

no	  serious	  
inconsistency	  

none	   no	  serious	  
imprecision	  

none	   -‐	   -‐	   RR	  1.03	  (0.97	  
to	  1.09)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

Stroke	  -‐	  Repeat	  use,	  medium	  MPR	  (relative	  rate)	  (DeVries	  2010)	  



19	  

	  

Quality	  assessment	   No	  of	  patients	   Effect	   Quality	   Importance	  

No	  of	  
studies	  

Design	  
Risk	  of	  
bias	  

Inconsistency	   Indirectness	   Imprecision	  
Other	  

considerations	  
Paracetamol	  Control	  

Relative	  
(95%	  CI)	  

Absolute	   	   	  

1	   observational	  
study	  

serious2,6,
3	  

no	  serious	  
inconsistency	  

none	   serious4	   none	   -‐	   -‐	   RR	  1.17	  (1.08	  
to	  1.27)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

Stroke	  -‐	  Repeat	  use,	  high	  MPR	  (relative	  rate)	  	  (DeVries	  2010)	  

1	   observational	  
study	  

serious2,6,
3	  

no	  serious	  
inconsistency	  

none	   no	  serious	  
imprecision	  

none	   -‐	   -‐	   RR	  1.02	  (0.89	  
to	  1.17)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

Stroke	  -‐	  Repeat	  use,	  very	  high	  MPR	  (relative	  rate)	  	  (DeVries	  2010)	  

1	   observational	  
study	  

serious2,6,
3	  

no	  serious	  
inconsistency	  

none	   serious4	   none	   -‐	   -‐	   RR	  1.3	  (1.19	  
to	  1.42)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

1 Chan (2006) did not pre-specify that they would report all events as cardiovascular events  
2 The study did not report Hazard Ratios  
3 Unclear whether DeVries 2010 accounts for other analgesic use as confounder 
4 Outcomes were downgraded by one increment if the upper or lower 95% CI crossed the lower MID or the upper or lower 95% CI crossed the upper MID. Default MIDs 
were set at RRs of 0.75 and 1.25 for dichotomous outcomes. The confidence intervals crossed the MID in one direction making the effect size uncertain  
5 Outcomes were downgraded by two increments if the upper CI simultaneously crossed the upper MID and the lower CI crossed the lower MID. Default MIDs were set at 
RRs of 0.75 and 1.25 for dichotomous outcomes. The confidence intervals crossed the MID in both directions making the effect size very uncertain  
6 Cannot calculate prevalence for DeVries 2010 
 
Table S4: GRADE Clinical evidence profile: Upper GI adverse events:	  Paracetamol use vs. non-use 

Quality	  assessment	   No	  of	  patients	   Effect	   Quality	   Importance	  
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No	  of	  
studies	  

Design	  
Risk	  of	  
bias	  

Inconsistency	   Indirectness	   Imprecision	  
Other	  

considerations	  
Paracetamol	  Control	  

Relative	  
(95%	  CI)	  

Absolute	  

	   	  

GI	  AE	  or	  Bleed	  -‐	  Overall	  paracetamol	  users	  vs	  	  non-‐use	  (relative	  rate)	  (De	  Vries	  2010)	  

1	   observational	  
study	  

serious2,3,1	  no	  serious	  
inconsistency	  

None	   no	  serious	  
imprecision	  

None	   -‐	   	   RR	  1.36	  (1.31	  
to	  1.41)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

GI	  AE	  or	  Bleed	  -‐	  First	  prescription	  vs	  non-‐use	  (relative	  rate)	  (De	  Vries	  2010)	  

1	   observational	  
study	  

serious2,3,1	  no	  serious	  
inconsistency	  

None	   no	  serious	  
imprecision	  

None	   -‐	   	   RR	  1.74	  (1.53	  
to	  1.98)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

GI	  AE	  or	  Bleed	  -‐	  long	  gap	  (12	  months	  between	  prescription)	  vs	  non-‐use	  (relative	  rate)	  (De	  Vries	  2010)	  	  

1	   observational	  
study	  

serious2,3,1	  no	  serious	  
inconsistency	  

None	   Serious4	   None	   -‐	   	   RR	  1.3	  (1.17	  
to	  1.44)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

GI	  AE	  or	  Bleed	  -‐	  repeat	  use,	  low	  MPR	  vs	  non-‐use	  (relative	  rate)	  (De	  Vries	  2010)	  

1	   observational	  
study	  

serious2,3,1	  no	  serious	  
inconsistency	  

None	   no	  serious	  
imprecision	  

None	   -‐	   	   RR	  1.11	  (1.04	  
to	  1.18)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

GI	  AE	  or	  Bleed	  -‐	  repeat	  use,	  medium	  MPR	  vs	  non-‐use	  (relative	  rate)	  (De	  Vries	  2010)	  

1	   observational	  
study	  

serious2,3,1	  no	  serious	  
inconsistency	  

None	   Serious4	   None	   -‐	   	   RR	  1.25	  (1.12	  
to	  1.4)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

GI	  AE	  or	  Bleed	  -‐	  repeat	  use,	  high	  MPR	  vs	  non-‐use	  (relative	  rate)	  (De	  Vries	  2010)	  

1	   observational	  
study	  

serious2,3,1	  no	  serious	  
inconsistency	  

None	   no	  serious	  
imprecision	  

None	   -‐	   	   RR	  1.49	  (1.29	  
to	  1.72)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

GI	  AE	  or	  Bleed	  -‐	  repeat	  use,	  very	  high	  MPR	  vs	  non-‐use	  (relative	  rate)	  (De	  Vries	  2010)	  

1	   	  observational	  
study	  

serious2,3,1	  no	  serious	  
inconsistency	  

None	   no	  serious	  
imprecision	  

None	   -‐	   	   RR	  1.49	  (1.34,	  
1.66)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  
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1 Unclear whether DeVries (2010) accounted for all NSAID use  
2 The study did not report Hazard Ratios  
3 Prevalence could not be calculated for the study  
4 Outcomes were downgraded by one increment if the upper or lower 95% CI crossed the lower MID or the upper or lower 95% CI crossed the upper MID. Default MIDs 
were set at RRs of 0.75 and 1.25 for dichotomous outcomes. The confidence intervals crossed the MID in one direction making the effect size uncertain  
 
Table S5: GRADE clinical evidence profile: Incidence of hypertension: Paracetamol use vs. non-use 

Quality	  assessment	   No	  of	  patients	   Effect	  

No	  of	  
studies	  

Design	  
Risk	  of	  
bias	  

Inconsistency	   Indirectness	   Imprecision	  
Other	  

considerations	  
Paracetamol	  Control	  

Relative	  
(95%	  CI)	  

Absolute	  

Quality	   Importance	  

Incidence	  of	  hypertension-‐	  frequency	  of	  use	  -‐	  1-‐4	  days/month	  (Curhan	  2002,	  Dedier	  2002)	  

2	   observational	  
studies	  

serious1,2	  Serious3	   none	   Serious4	   None	   	   	   RR	  1.11	  
(1.00	  to	  
1.22)	  

10	  more	  per	  1000	  
(from	  0	  more	  to	  20	  

more)	  

	  
VERY	  
LOW	  

IMPORTANT	  

Incidence	  of	  hypertension-‐	  frequency	  of	  use	  -‐	  5-‐14	  days/month	  (Curhan	  2002,	  Dedier	  2002)	  

2	   observational	  
studies	  

serious1,2	  no	  serious	  
inconsistency	  

none	   Serious4	   None	   	   	   RR	  1.26	  
(1.14	  to	  
1.39)	  

23	  more	  per	  1000	  
(from	  13	  more	  to	  23	  

more)	  

	  
VERY	  
LOW	  

IMPORTANT	  

Incidence	  of	  hypertension-‐	  frequency	  of	  use	  -‐	  15-‐21	  days/month	  (Curhan	  2002,	  Dedier	  2002)	  

2	   observational	  
studies	  

serious1,2	  no	  serious	  
inconsistency	  

none	   Serious4	   None	   	   	   RR	  1.40	  
(1.15	  to	  
1.70)	  

34	  more	  per	  1000	  
(from14	  more	  to	  53	  

more)	  

	  
VERY	  
LOW	  

IMPORTANT	  

Incidence	  of	  hypertension-‐	  frequency	  of	  use	  -‐	  >22	  days/month	  (Curhan	  2002,	  Dedier	  2002)	  

2	   observational	  
studies	  

serious1,2	  Very	  serious3	   none	   no	  serious	  
imprecision	  

none	   	   	   RR	  1.52	  	  	  	  	  	  	  	  	  	  
(0.92	  to	  
2.531)	  

142	  more	  per	  1000	  
(from	  8	  fewer	  to	  92	  

more)	  

	  
VERY	  
LOW	  

IMPORTANT	  

1 The studies did not account for all confounders 
2 The study did not report Hazard Ratios 
3  Outcomes were downgraded by one increment if the degree of inconsistency across studies was deemed serious (I squared 50 - 74%, or chi square p value of 0.05 or less). 
Outcomes were downgraded by two increments if the degree of inconsistency was deemed very serious (I squared 75% or more. Inconsistent outcomes were therefore re-
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analysed using a random effects model, rather than the default fixed effect model used initially for all outcomes. The point estimate and 95% CIs given in the grade table and 
forest plots are those derived from the new random effects analysis. 
4 Outcomes were downgraded by one increment if the upper or lower 95% CI crossed the lower MID or the upper or lower 95% CI crossed the upper MID. Default MIDs 
were set at RRs of 0.75 and 1.25 for dichotomous outcomes. The confidence intervals crossed the MID in one direction making the effect size uncertain 
 

Table S6: GRADE	  clinical evidence profile: Renal adverse events: Paracetamol use versus non-use 

Quality	  assessment	   No	  of	  patients	   Effect	  

No	  of	  
studies	  

Design	   Risk	  of	  bias	   Inconsistency	   Indirectness	   Imprecision	  
Other	  

considerations	  
Paracetamol	  Control	  

Relative	  
(95%	  CI)	  

Absolute	  

Quality	   Importance	  

Decrease	  in	  eGFR	  of	  at	  least	  29-‐30	  mL/min	  -‐	  cumulative	  pills/	  14	  years:	  12-‐1499	  pills	  (Kurth	  2003)	  

1	   observational	  
study	  

serious1	   no	  serious	  
inconsistency	  

serious	   serious3	   None	   -‐	   -‐	   OR	  0.53	  
(0.36	  to	  
0.78)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

Decrease	  in	  eGFR	  of	  at	  least	  29-‐30	  mL/min	  -‐	  cumulative	  pills/	  14	  years:	  1500-‐2499	  pills	  (Kurth	  2003)	  

1	   observational	  
study	  

serious1	   no	  serious	  
inconsistency	  

serious	   very	  serious4	   None	   -‐	   -‐	   OR	  0.65	  
(0.29	  to	  
1.46)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

Decrease	  in	  eGFR	  of	  at	  least	  29-‐30	  mL/min	  -‐	  cumulative	  pills/	  14	  years:	  >2500	  pills	  (Kurth	  2003)	  

1	   observational	  
study	  

serious1	   no	  serious	  
inconsistency	  

serious	   very	  serious4	   None	   -‐	   -‐	   OR	  1.28	  
(0.61	  to	  
2.69)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

Decrease	  in	  eGFR	  of	  at	  least	  29-‐30	  mL/min	  -‐	  lifetime	  cumulative	  intake:	  100-‐499g	  (Curhan	  2004)	  

1	   observational	  
study	  

serious5	   no	  serious	  
inconsistency	  

serious	   serious3	   none	   -‐	   6.84%	   OR	  1.8	  (1.02	  
to	  3.18)	  

48	  more	  per	  1000	  
(from	  1	  more	  to	  121	  

more)	  

VERY	  
LOW	  

IMPORTANT	  

Decrease	  in	  eGFR	  of	  at	  least	  29-‐30	  mL/min	  -‐	  lifetime	  cumulative	  intake:	  500-‐2999g	  (Curhan	  2004)	  

1	   observational	  
study	  

no	  serious	  
risk	  of	  bias5	  

no	  serious	  
inconsistency	  

serious	   no	  serious	  
imprecision	  

none	   -‐	   6.84%	   OR	  2.23	  
(1.36	  to	  
3.66)	  

72	  more	  per	  1000	  
(from	  22	  more	  to	  143	  

more)	  

	  
VERY	  
LOW	  

IMPORTANT	  



23	  

	  

Quality	  assessment	   No	  of	  patients	   Effect	  

No	  of	  
studies	  

Design	   Risk	  of	  bias	   Inconsistency	   Indirectness	   Imprecision	  
Other	  

considerations	  
Paracetamol	  Control	  

Relative	  
(95%	  CI)	  

Absolute	  

Quality	   Importance	  

Decrease	  in	  eGFR	  of	  at	  least	  29-‐30	  mL/min	  -‐	  lifetime	  cumulative	  intake:	  >3000g	  (Curhan	  2004)	  

1	   observational	  
study	  

serious5	   no	  serious	  
inconsistency	  

	   no	  serious	  
imprecision	  

none	   -‐	   6.84%	   OR	  2.04	  
(1.28	  to	  
3.25)	  

62	  more	  per	  1000	  
(from	  18	  more	  to	  124	  

more)	  

VERY	  
LOW	  

IMPORTANT	  

30%	  or	  greater	  decrease	  in	  eGFR	  -‐	  lifetime	  cumulative	  intake	  100-‐499g	  (Curhan	  2004)	  

1	   observational	  
study	  

serious5	   no	  serious	  
inconsistency	  

none	   serious3	   none	   -‐	   8.06%	   OR	  1.4	  (0.79	  
to	  2.48)	  

29	  more	  per	  1000	  
(from	  16	  fewer	  to	  98	  

more)	  

	  
VERY	  
LOW	  

IMPORTANT	  

30%	  or	  greater	  decrease	  in	  eGFR	  -‐	  lifetime	  cumulative	  intake	  500-‐2999g	  (Curhan	  2004)	  

1	   observational	  
study	  

serious5	   no	  serious	  
inconsistency	  

none	   serious3	   none	   -‐	   8.06%	   OR	  1.64	  (1	  
to	  2.69)	  

45	  more	  per	  1000	  
(from	  0	  more	  to	  110	  

more)-‐	  

	  
VERY	  
LOW	  

IMPORTANT	  

30%	  or	  greater	  decrease	  in	  eGFR	  -‐	  lifetime	  cumulative	  intake	  >3000g	  (Curhan	  2004)	  

1	   observational	  
study	  

serious5	   no	  serious	  
inconsistency	  

none	   no	  serious	  
imprecision	  

none	   -‐	   8.06%	   OR	  2.19	  (1.4	  
to	  3.43)	  

80	  more	  per	  1000	  
(from	  29	  more	  to	  151	  

more)	  

	  
VERY	  
LOW	  

IMPORTANT	  

Increased	  creatinine	  concentration	  -‐	  15-‐1499	  pills	  /	  14	  years	  (Kurth	  2003)	  

1	   observational	  
study	  

serious1	   no	  serious	  
inconsistency	  

none	   serious3	   none	   -‐	   -‐	   OR	  0.68	  
(0.48	  to	  
0.96)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

Increased	  creatinine	  concentration	  -‐	  1500-‐2499	  pills	  /	  14	  years	  (Kurth	  2003)	  

1	   observational	  
study	  

serious1	   no	  serious	  
inconsistency	  

none	   very	  serious4	   none	   -‐	   -‐	   OR	  0.69	  
(0.31	  to	  
1.54)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

Increased	  creatinine	  concentration	  -‐	  >2500	  pills	  /	  14	  years	  (Kurth	  2003)	  

1	   observational	   serious1	   no	  serious	   none	   very	  serious4	   none	   -‐	   -‐	   OR	  1.11	   -‐	   	   IMPORTANT	  
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Quality	  assessment	   No	  of	  patients	   Effect	  

No	  of	  
studies	  

Design	   Risk	  of	  bias	   Inconsistency	   Indirectness	   Imprecision	  
Other	  

considerations	  
Paracetamol	  Control	  

Relative	  
(95%	  CI)	  

Absolute	  

Quality	   Importance	  

study	   inconsistency	   (0.52	  to	  
2.37)	  

VERY	  
LOW	  

Time	  to	  renal	  replacement	  therapy	  (Evans	  2009)	  

1	   observational	  
study	  

serious6	   no	  serious	  
inconsistency	  

Serious6	   serious3	   none	   -‐	   -‐	   HR	  1.10	  
(0.90	  to	  
1.34)	  

-‐	   VERY	  
LOW	  

IMPORTANT	  

Risk	  of	  renal	  failure	  –	  Overall	  (De	  Vries	  2010)	  

1	   observational	  
study	  

Serious2	   no	  serious	  
inconsistency	  

none	   serious3	   none	   -‐	   -‐	   RR	  1.2	  (1.14	  
to	  1.26)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

Risk	  of	  renal	  failure	  -‐	  First	  prescription	  (De	  Vries	  2010)	  

1	   observational	  
study	  

Serious2	   no	  serious	  
inconsistency	  

none	   serious3	   none	   -‐	   -‐	   RR	  1.31	  
(1.03	  to	  
1.67)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

Risk	  of	  renal	  failure	  -‐	  Long	  gap	  (at	  least	  12/12	  between	  prescriptions)	  (De	  Vries	  2010)	  

1	   observational	  
study	  

Serious2	   no	  serious	  
inconsistency	  

none	   serious3	   none	   -‐	   -‐	   RR	  1.21	  
(1.02	  to	  
1.44)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

Risk	  of	  renal	  failure	  -‐	  repeat	  use	  with	  low	  MPR	  (De	  Vries	  2010)	  

1	   observational	  
study	  

Serious2	   no	  serious	  
inconsistency	  

none	   serious3	   none	   -‐	   -‐	   RR	  1.16	  
(1.04	  to	  
1.29)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

Risk	  of	  renal	  failure	  -‐	  repeat	  use	  with	  medium	  MPR	  (De	  Vries	  2010)	  

1	   observational	  
study	  

Serious2	   no	  serious	  
inconsistency	  

none	   serious3	   none	   -‐	   -‐	   RR	  1.27	  (1.1	  
to	  1.47)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  
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Quality	  assessment	   No	  of	  patients	   Effect	  

No	  of	  
studies	  

Design	   Risk	  of	  bias	   Inconsistency	   Indirectness	   Imprecision	  
Other	  

considerations	  
Paracetamol	  Control	  

Relative	  
(95%	  CI)	  

Absolute	  

Quality	   Importance	  

Risk	  of	  renal	  failure	  -‐	  repeat	  use	  with	  high	  MPR	  (De	  Vries	  2010)	  

1	   observational	  
study	  

Serious2	   no	  serious	  
inconsistency	  

none	   serious3	   none	   -‐	   -‐	   RR	  1.44	  
(1.18	  to	  
1.76)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

Risk	  of	  renal	  failure	  -‐	  repeat	  use	  with	  very	  high	  MPR	  (De	  Vries	  2010)	  

1	   observational	  
study	  

Serious2	   no	  serious	  
inconsistency	  

none	   serious3	   none	   -‐	   0%	   RR	  1.34	  
(1.15	  to	  
1.56)	  

-‐	   	  
VERY	  
LOW	  

IMPORTANT	  

1 Kurth (2003) assessed number of pills taken, not dose of paracetamol and did not report Hazard Ratios  
2 Unclear whether DeVries (2010) accounted for all essential confounders identified by the GDG and the study did not report Hazard Ratios 
3 Outcomes were downgraded by one increment if the upper or lower 95% CI crossed the lower MID or the upper or lower 95% CI crossed the upper MID. Default MIDs 
were set at RRs of 0.75 and 1.25 for dichotomous outcomes. The confidence intervals crossed  the MID in one direction making the effect size uncertain 
4 Outcomes were downgraded by two increments if the upper CI simultaneously crossed the upper MID and the lower CI crossed the lower MID. Default MIDs were set at 
RRs of 0.75 and 1.25 for dichotomous outcomes. The confidence intervals crossed the MID in both directions making the effect size very uncertain  
5 The study did not report Hazard Ratios  
6 Participants in Evans (2009) had raised creatinine at study entry. 
 
Table S7: Excluded Studies 

Reference Reason for exclusion 

AHLERS20117 
Short term study in healthy volunteers  

ALDOORI 1998 9 
Incidence of diverticular disease. 4 years of follow up.  

AMBERBIR201118 
Paracetamol and risk of allergic diseases (asthma, eczema, sensitisation).  
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Reference Reason for exclusion 

ANON 20121 
Article/ review summary 

BARR 200435 
Use of paracetamol associated with new diagnosis of asthma 1990-1996.  

BARRETT 199636 
Review of chronic renal outcomes associated with paracetamol 

BLOT 200066 
Case control study of GI bleeding 

CARRICK 198499 
Randomised trial of solprin vs. paracetamol. Followed up 24 hours post operatively. 

CARVAJAL 1996100 
Comparison of toxicity profiles of paracetamol and aspirin 

CASTELEO2000102 
Risk of  bladder cancer with paracetamol use. 

CHANG 2004105 
Risk of Hodgkins lymphoma  with paracetamol use   

CURHAN 2002138 
Study does not report adverse events of paracetamol. 

DAVEY 2005145 
Risk of  allergic symptoms with paracetamol use. 

DERBY 1996160 
Incidence of renal and bladder cancer with use of paracetamol.. 
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Reference Reason for exclusion 

DUBACH 1983174 
Abuse of phenacetin containing analgesics- not specifically paracetamol 

ELFSTROM 1999179 RCT of single dose of paracetamol and the incidence of GI Aes. Population was healthy volunteers. 4 hour follow 
up 

ENELI 2005180 
Review  of studies assessing risk of cancer with paracetamol use. 

FAULKNER 1988190 
Study about  aspirin only. 

FORED 2001193 
Case control study of risk of chronic renal failure  

FRIIS 2002201 
Incidence of cancers with paracetamol use. 

GAGO 1999205 
Risk of  renal cell carcinoma with paracetamol use. 

GALLERANI 2004206 
Case control study of incidence of UGIB  

GARCIA 2001A209 
Review of previously published data.  

GAULT 1998212 
Review of analgesic nephropathy 

GENKINGER 2007215 
incidence of bladder cancer with use of paracetamol  
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Reference Reason for exclusion 

GONZALEZPEREZ2006224 
Review 

GRAHAM 2005230 
Review of paracetamol (kinetics and toxicity) 

HAWKER 2010241 
Abstract  

KAYE 2001292 
Incidence of renal and bladder cancer with use of paracetamol 

KELKAR 2012294 
Case control study of incidence of renal disease 

KREIGER 1993305 
Incidence of  renal cell carcinoma risk with paracetamol use 

LANAS 2003318 
Case control study of risk of GI bleeding associated with paracetamol.  

LAPORTE 1991320 
Case control study of risk of GI bleeding associated with paracetamol. 

LEVY 1988330 
Case control study of risk of GI bleeding associated with paracetamol. 

LEWIS 2002331 Meta-analysis of individual patient data from 3 retrospective Case control study of risk of GI bleeding associated 
with paracetamol. 

LINET 1995334 
Risk of renal pelvis and ureter cancer risk  with use of analgesics 
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Reference Reason for exclusion 

LIVOTI 1997332 
Reasons for endoscopy for GI bleeds 

MCCREDIE 1988369 
Risk of urothelial, renal pelvis or bladder cancer incidence and paracetamol use.  

MCCREDIE 1995368 
Risk of  renal cell cancer and paracetamol use 

MCKEEVER 2005375 
Risk of asthma, COPD, and FEV with use of paracetamol 

MCLAUGHLIN 1998377 
Review of case control studies assessing analgesic use and CRF 

MITCHELL 2011393 
N too low  (N=50) 

MOORE 2013398 
Case population substudy in France. No overall n quoted for population from which cases derived 

MORIDE 2005403 Study focus is to determine whether risk factors for upper G bleeding influenced prescription of COX2 inhibitors 
and NSAIDS.  

NEAFSEY 2004421 
Summary of treatment 

O'RIORDAN 2011429 
Study to determine prevalence of Aki in people with paracetamol- induced hepatotoxicity 

PERNEGER 1994446 
Case control study of paracetamol use and incidence  of ESRD.  
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Reference Reason for exclusion 

POMMER1989458 
Case control study of paracetamol use and incidence  of ESRD. 

RAHME 2000466 
Economic study (see Rahme 2002) 

REXRODE 2001482 
Duplication of Kurth (2003) 

ROLANDO 1990486 
AKI associated with bacterial infection 

ROSENBERG 1998490 
Risk of  transitional cell or renal cell cancer with paracetamol use 

SABATE 2011496 
Case series  

SANDER 1989501 
Case control study of risk of chronic renal disease 

SERRIE 2009517 
Abstract only, paracetamol-tramadol combination 

SHAHEEN2000518 
Risk of asthma associated with paracetamol use  

SHRIVASTAVA 2013525 
207 males and 129 females reporting adverse drug reactions; n<1000 agreed cut off for observational data  

STURKENBOOM 2005547 
Wrong population- Children (0-14 years)  
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Reference Reason for exclusion 

VENTURA 1999575 
Study focus on  Adverse Drug Reaction- participants  underwent drug challenge  

WAKSMAN 2007578 
Review of NSAIDS and cardiovascular risk 

WALTER 2011579 
Association between paracetamol and incident malignancies 

WALTER 2011A580 
Association between paracetamol use and haematological malignancy.  

YATES 1984603 
Reports number and type of side effects reported for each drug. No outcomes of interest. 

 



Risks of taking paracetamol long-term may have been underestimated by clinicians 

Experts call for review of paracetamol’s effectiveness and tolerability for certain conditions 

Doctors may have underestimated the risks for patients who take paracetamol long-term, 
suggests research published online in the journal Annals of the Rheumatic Diseases (doi 

10.1136/annrheumdis-2014-206914). 

There should also be a systematic review carried out to ensure the effectiveness of the 
commonly taken drug and how it is tolerated for certain conditions. 

Paracetamol is the most widely used over-the-counter and prescription analgesic worldwide 
and is recommended as first-line pharmacological therapy by a variety of international 
guidelines for a multitude of acute and chronic painful conditions. It is also generally 
considered to be safer than other commonly used analgesics such as non-steroidal anti-
inflammatory drugs (NSAIDs) or opiates. 

However, the analgesic benefit of paracetamol has recently been questioned in the 
management of acute lower back pain and the chronic painful condition of osteoarthritis and 
a recent estimate of the true risks of paracetamol at standard analgesic doses has not been 
available. 

A UK team of researchers, led by Professor Philip Conaghan of the Leeds Institute of 
Rheumatic and Musculoskeletal Medicine, set out to conduct a systematic review of existing 
studies that had assessed the association between chronic use of paracetamol and major 
adverse events in the general adult population. 

They identified eight suitable studies to analyse. Of two studies that showed mortality, one 
found a dose–response and reported there had been an increased relative rate of mortality 
from 0.95 to 1.63 for increasing standard doses of paracetamol when comparing patients 
who had been prescribed paracetamol with those who had not. 

Of four studies reporting cardiovascular adverse events, all showed a dose–response with 
one study reporting an increased risk ratio of all cardiovascular adverse events from 1.19 to 
1.68. 

One study reporting gastrointestinal adverse events reported a dose–response with a higher 
relative rate of events or bleeds from 1.11 to 1.49. 

Finally, of four studies reporting renal adverse events, three reported a dose–response with 
one reporting a more likely decrease in estimated glomerular filtration rate – a test used to 
check how well the kidneys are working – from 1.40 to 2.19. 

The authors said that although the eight observational studies were likely to have biases 
related to those people who needed long-term paracetamol (often people who already had 
multiple medical problems requiring other analgesics and medications), their findings 
demonstrated a consistent dose–response relationship between paracetamol at standard 
analgesic doses and adverse events typical of those often observed with non-steroidal anti-
inflammatory drugs. 
  
This included a dose–related relationship between paracetamol and increasing incidence of 
mortality, cardiovascular, gastrointestinal and renal adverse events, though the overall risks 
of these problems remained small. 



They acknowledged that with every prescribing decision, there was a calculation of risk 
versus benefit or a trade-off of efficacy versus tolerability. 

However, when analgesic benefit was uncertain, as had been suggested in previous studies 
of paracetamol in the treatment of osteoarthritis joint pain and acute low back pain, it was 
necessary for clinicians to take more careful consideration before recommending or 
prescribing it for long-term use. 

The authors concluded: “Based upon the data presented above, we believe the true risk of 
paracetamol prescription to be higher than that currently perceived in the clinical community. 
Given its high usage and availability as an over-the-counter analgesic, a systematic review 
of paracetamol’s efficacy and tolerability in individual conditions is warranted. 
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