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Abstract

Highlights

We examined trends in emergency department (ED) presentation rates for acetaminophen-
related poisonings across Canada. A total of 27 123 cases of poisoning were seen in the
electronic Canadian Hospitals Injury Reporting and Prevention Program (eCHIRPP) sentinel sites between April 2011 and February 2019; of these, 13.7% were related to acetaminophen use. A significant decreasing trend for both sexes was observed for
unintentional poisonings (males: −10.3%; females: −8.0%). For intentional poisonings, there was a significant decrease among females only (−5.9%). Females have consistently displayed higher rates of ED presentations for both unintentional and
intentional poisoning.
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Introduction
Acetaminophen, also known as paracetamol,
APAP1 or Tylenol, is a common medication used for reducing pain and fever. It is
widely available on the market in many
over-the-counter and prescription medicines. It can be found as an individual
product containing acetaminophen only
(e.g. Tylenol); as over-the-counter cold
remedies (e.g. DayQuil/NyQuil); or in com
bination with an opiate (e.g. Percocet).
Due to its widespread availability, acetaminophen is a common cause of both
unintentional and intentional ingestions.
Research from Canada and the United
States has shown that, if taken in excessive amounts, acetaminophen is the
leading cause of acute liver failure.1-4
Approximately 4500 hospitalizations due
to acetaminophen overdose are reported
each year in Canada. About 6% of patients
hospitalized for overdose develop liver
conditions including acute liver failure
that may lead to death.2
The purpose of this brief report is to describe
the pattern of cases of acetaminophen

ingestions reporting to Canadian emergency departments.

Methods
The Canadian Hospitals Injury Reporting
and Prevention Program (CHIRPP)5 is a
sentinel injury and poisoning surveillance
system administered by the Public Health
Agency of Canada. CHIRPP collects data
from emergency departments (ED) in
11 pediatric and 8 general hospitals across
Canada (19 sites altogether). We searched
the electronic (eCHIRPP) database for ED
visit records for acetaminophen-related
poisonings between 1 April 2011 and
23 February 2019 (N = 1 037 843). Cases
were included if the following criteria
were met:

• A total of 27 123 cases of poisoning
were captured in the eCHIRPP data
base, of which 3721 cases (13.7%)
were acetaminophen related.
• About 50.3% of the poisonings
were unintentional, 48.6% were
intentional and 1.1% were of
undetermined intent.
• There was a significant decreasing
trend in acetaminophen poisonings,
among all unintentional poisonings, for both males (−10.3%) and
females (−8.0%).
• Among all intentional poisonings,
there was a significant decrease for
acetaminophen poisonings among
females (−5.9%) but not among
males.
• Compared to males, females had
consistently higher rates of emergency department presentations for
both unintentional and intentional
acetaminophen-related poisonings.

or “Allergy/cold/cough medications,
INCL containing ASA or acetaminophen” (eCHIRPP code 755F), or
•

i. Description of injury
•

The direct cause of injury, or contributing factors, was coded as
“Acetaminophen, INCL Tylenol –
alone” (eCHIRPP code 753F) or
“Acetaminophen, INCL Tylenol –
with other substance, INCL Tylenol
with codeine” (eCHIRPP code 754F)

The narrative text included the following French and English key
words/strings: “ACETA,” “ACÉTA,”
“TYLENOL,” “TYLÉN,” “PARACETA,”
“PARACÉTA”

ii. Nature of injury and external cause.
•

The nature of injury code indicated
poisoning or toxic effect (eCHIRPP
code 50NI) or the external cause
contained the code 301EC (301EC:
Poisoning
INCL
street
and
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prescription drugs, alcohol, solvents,
gases, corrosives and pesticides/
fertilizers).
In instances where only one of the three
criteria was met, an analyst adjudicated
the case manually. Cases (n = 98) were
excluded from the present analysis when
it was uncertain which drug had been
taken.
Time trends for 2011 to 2018 were analyzed using Joinpoint Regression Program
version 4.6.0.0 (SEERStat, NCI, Bethesda,
MD, USA), which outputs the average
annual per cent change (AAPC) or the
annual per cent change (APC).6 Data for
2019 are incomplete and therefore
excluded from the trends analysis. All statistical analyses were performed using
Enterprise Guide, version 5.1 (SAS
Institute Inc., Cary, NC, USA).

in both sexes from the age of 10 years and
older.
Figure 1 shows the results of the Joinpoint
analysis by intent and sex from 2011 to
2018 (data for 2019 are incomplete and
therefore excluded from the trends analysis). No inflection points were found and
overall trends were represented by APC.
As a proportion of all unintentional poisonings, there was a significant decreasing
trend for both males (−10.3%; 95% CI:
−17.2 to −3.0) and females (−8.0%; 95%
CI: −12.5 to −3.2). For the intentional
acetaminophen poisonings, there was a
significant decrease among females (−5.9%;
95% CI: −10.7 to −1.0) but not males.

Acetaminophen-related intentional poison
ings were significantly higher in those
aged 15–19 years (28.2%; p < .0001) and
in females (42.2%; p < .0001). The
majority of the cases (n = 2597; 69.8%)
involved products containing acetaminophen alone (e.g. Tylenol), while 15.9%
(n = 590) involved acetaminophen combined with other substances (e.g. Tylenol
with codeine) and 14.4% (n = 534)
involved allergy/cold/cough medication
containing acetaminophen. Acetaminophen-
related intentional poisonings predominated
Vol 40, No 4, April 2020

Discussion
From 2011 to 2019, 3721 acetaminophenrelated poisoning cases presented to EDs

FIGURE 1
Evolution of normalizeda emergency department presentation rates
associated with intentional and unintentional acetaminophen poisonings,
by intent and sex, eCHIRPP, 2001–2018b
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The median age was 14.0 years (interquartile range [IQR]: 2.0–16.0). Females
accounted for two-thirds (n = 2513;
67.5%) of the ED visits for acetaminophen-
related poisoning, representing 19.9% of
all female poisoning cases from 2001 to
2019. Those aged 15–19 years accounted
for one-third (35%) of acetaminophenrelated poisoning cases in eCHIRPP, while
those aged 2–4 years accounted for 22.9%
of acetaminophen-related poisoning cases.

The number of patients presenting to
EDs for acetaminophen-related poisoning
decreased in older age groups (≥ 20 years)
for both sexes.

Figure 2 summarizes the results for both
sexes by age and by intent. Females were
older, with a median age of 14.0 years

Results
From 1 April 2011 to 23 February 2019,
a total of 27 123 cases of poisoning
were seen at the eCHIRPP sentinel sites,
of which 3721 (13.7%) cases were
related to acetaminophen. This represented 13 719/100 000 eCHIRPP cases of
all types of poisoning. About 50.3% of the
poisonings were classified as unintentional, while 48.6% were intentional and
1.1% of the cases were of undetermined
intent.

(IQR: 9.0–16.0) compared to a median age
of 3.0 years for males (IQR: 2.0–15.0).
Females have consistently displayed higher
rates of ED presentations for both unintentional and intentional acetaminophenrelated poisoning than males. At almost
six times that of males in the same age
group, females aged 10–19 years have a
disproportionately high rate of unintentional poisoning (n = 1390; 31 512 per
100 000 eCHIRPP cases).

APC:
Male: −5.5 (95% CI: −14.1, 3.8)
Female: −5.9* (95% CI: −10.7, −1.0)
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Abbreviations: APC, annual per cent change; CI, confidence interval; eCHIRPP, electronic Canadian Hospitals Injury Reporting
and Prevention Program.
Note: Undetermined intent was excluded from the analysis due to the low number of cases.
a
Proportion of all eCHIRPP cases for a given year (× 100 000).
b
Because data are incomplete for 2019, only 2011 to 2018 data were included in the Joinpoint analysis.
*Indicates that APC is significantly different from zero at the α = 0.05 level.
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FIGURE 2
Normalizeda distribution of emergency department presentations
for acetaminophen-related poisonings, by age and sex, eCHIRPP, 2001–2019
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standard was revised in 2016 based on the
outcome of Health Canada’s 2014 review.16
These recommendations include, but are
not limited to, a stronger warning to do
with concomitant alcohol consumption;
more safety information about the product’s contents on the label; and a drug
facts table providing instructions and
warnings in an easy-to-read format. A
dosing device has also been included to
help parents/caregivers administer children’s liquid acetaminophen products.
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All acetaminophen products have been
expected to comply with the new labelling
standard since March 2018. As such, the
improved labelling standard may be have
been implemented too recently to have
had an obvious effect. Consequently,
ongoing surveillance of acetaminophenrelated poisoning is necessary to assess
the effect of the improved labelling standard and to support the implementation
of safety measures to reduce the risk of
harm from this regularly used and widely
accessible medication.
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Abbreviation: eCHIRPP, electronic Canadian Hospitals Injury Reporting and Prevention Program.
Note: Due to non-stable data, the <10-year and >65-year age groups were not included in the analysis for intentional poisoning.
a
Proportion of all eCHIRPP cases for a given year (× 100 000).

across Canada; these accounted for 13.7%
of all poisoning cases in eCHIRPP. Con
sistent with other studies,7,8 there were
far more acetaminophen-related poisoning
cases among females than males. This is
consistent with data that show poisoning
to be a primary method of suicide among
females.9,10
Overall, ED presentations due to acetaminophen overdose appeared to decline
between 2011 and 2018. As a proportion of
all unintentional poisonings, a significant
decreasing trend was observed for both
males and females; in the case of intentional acetaminophen poisonings, a significant decrease was noted among
females but not males.
We found that children aged 0–4 years
had more acetaminophen-related accidental poisonings compared to other age
groups. Accidental poisonings predominated in females in all ages groups except
among neonates and infants aged less
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than one year. It is possible that these
accidental overdoses were caused by miscalculation or incorrect measurement of
doses by parents/guardians. On the other
hand, intentional poisoning by acetaminophen was more common among adolescents aged 10–19 years, with higher
prevalence among females. Studies have
shown that self-poisoning is the most
common method of attempting suicide
among adolescents11,12 and that over-the
counter medications are the most commonly used means.13 Acetaminophenrelated mortality is higher in countries
where unlimited quantities can be
obtained.14 However, it is important to
note that the use of acetaminophen for
self-poisoning is not merely related to its
accessibility but also to its popularity and
the availability of other methods.
In 2009, Health Canada finalized the
Acetaminophen Labelling Standard, which
led to the inclusion of stronger warnings
on the risk of liver damage.15 The labelling
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This study provides the most up-to-date
analysis of pan-Canadian trends in ED
presentations of acetaminophen poisoning. However, our sample was not fully
representative of the Canadian population
as only some hospitals participate in the
CHIRPP. Because CHIRPP sites are mostly
pediatric hospitals located in major cities,
older teens, adults, some Indigenous peoples and rural inhabitants are under
represented.
While eCHIRPP captures cases who are
dead-on-arrival, fatalities are underrepresented because ED data do not capture
those who died before they could be taken
to hospital or those who died after being
admitted. Patients who bypass the ED registration desk for immediate treatment
may also not be captured. The same is
true of those who do not complete the
Injury/Poisoning Reporting form.
Finally, the narratives are largely dependent on patients/caregivers as they are
based solely on the information they provide at the time of the injury. Patients who
do not have good knowledge of drugs may
confuse acetaminophen with other drugs.
Further, the intent of the poisoning could
also be potentially flawed from omissions
as patients may not want to report this
due to the sensitive nature of the topic.
Vol 40, No 4, April 2020
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