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Abstract

The relevance of paracetamol safety assessment is associated with broad recommendations for its use as a symptomatic
agent in COVID-19 and an agent for adverse events following vaccination to prevent COVID-19.

Objectives. Conducting a review of global paracetamol safety data during the initial period of COVID-19 pandemic (in
2020 and in the first half of 2021).

Materials and methods. 2,356 scientific articles and their abstracts on paracetamol safety in electronic libraries; data on
2,272 clinical trials of paracetamol in ClinicalTrials.gov and the State Register of Medicines of the Ministry of Health of the
Russian Federation; 173,707 individual reports of adverse drugs reactions of paracetamol in the international pharmacovigilance
database VigiBase. The data were evaluated by statistical methods in the VigiLyze analytical system (authorized expert access).

Results. No publications and completed clinical trials were found on the safety issue of paracetamol use in COVID-19.
During the initial period of COVID-19 pandemic (from January 1, 2020 to July 31, 2021), the number of reports of paracetamol
safety issues included in VigiBase decreased by 22,1%, which may be due to a decrease in the number of specialists sending
reports on safety, with an increase of their duties and with a switching attention of these specialists and patients to other prob-
lems associated with the COVID-19 pandemic. No changes have been identified in the sources of safety data and trade names
for paracetamol medicinal products. It has been established that the main part (99,4% of cases) of side effects associated with
paracetamol develops outside the use of vaccines for the prevention of COVID-19. Pre-COVID and COVID data include infor-
mation on 2,692 and 2,527 names of various paracetamol safety concerns, respectively. These data overlap the list of side effects
specified in instructions for medical use and include new symptoms not described in instructions for medical use.

Conclusions. The lack of safety signals may be due to the lack of alertness of specialists and marketing authorization hold-
ers regarding paracetamol. During the COVID period, the structure and frequency of paracetamol safety concerns codified in
terms of MedDRA (version 24.0) have changed, which can be studied in future studies of paracetamol, ibuprofen and other
medicinal products.
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Introduction

Paracetamol (the adopted international name — aceta-
minophen) was synthesized in 1877 by Harmon Northrop
Morse, a chemist of Johns Hopkins University. The first
clinical study of paracetamol was conducted in 1887
by the clinical pharmacologist Joseph von Mering.
Paracetamol hematotoxicity (methemoglobinemia) re-
vealed by him led to the fact that the drug product was
forgotten for 60 years. In 1947-1948, two teams of re-
searchers from the United States of America found that
paracetamol toxic effect could be due to contamination
with 4-aminophenol. This led to the formation of par-
acetamol safety reputation and its subsequent wide and
long-term use — in 2021, the Register of Medicines of
the Ministry of Health of the Russian Federation con-

ally takes several pages in instructions for its medical
use [1]. Until now, pharmacodynamics of paracetamol
associated with inactivation of two or three isoforms of
cyclooxygenases in the central nervous system has not
been established [1]. In 2020-2021 increased interest in
paracetamol and the occurrence of a new aspect of rele-
vance assessment of its safety are associated with broad
recommendations for its use as the safest symptomatic
antipyretic agent for mild and moderate COVID-19
(including in pregnant women, women in labor and
postpartum women) in doses up to 4 g per day [2] and
as an agent for side effects after immunization, which
is specified in the COVID-19 Vaccination Participant's
Memo given before the first vaccine administration.

tains 208 medicinal products containing paracetamol
[1]. However, there has been a gradual accumulation
of new data on the risks associated with paracetamol
administration in registered doses and in overdoses.
The side effects of paracetamol are not fully studied
(as well as their frequency), but their description usu-
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Objectives: conducting a review of global paraceta-
mol safety data during the initial period of COVID-19
pandemic (in 2020 and in the first half of 2021). Global
pharmacovigilance data has been assessed for paraceta-
mol in 2020-2021 and their comparison with data for the
same time period in 2018-2019.
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Materials and methods

When conducting a non-interventional assessment of
the global data on paracetamol pharmacovigilance, there
were used scientific articles and their abstracts posted in
the electronic libraries eLibrary [3] and PubMed [4], as
well as information from the international database of
clinical trials ClinicalTrials.gov [5], data from the State
Register of Medicines of the Ministry of Health of the
Russian Federation [1] and global data from the inter-
national pharmacovigilance data system VigiBase [6] of
Uppsala Monitoring Center of the World Health Organ-
ization for 2018-2021. Evaluation of the data obtained
was carried out by statistical methods using the analyti-
cal system VigiLyze specialized for the implementation
of expert functions of pharmacovigilance at the national
and international levels in authorized access [6].

Results and discussion

The use of paracetamol during the COVID-19 pan-
demic is not a routine event, since patients with this no-
sological entity and even patients with suspicion of this
disease, as well as those vaccinated against this disease,
are under additional monitoring or included in clinical
safety trials. In such non-standard conditions for par-
acetamol, a combination of pre- and post-authorisation
safety studies should be done. It is necessary to be care-
ful regarding quantitative assessment of safety indicators
and expect an increase in the incoming information of a
higher quality and publications of this data than for the
general clinical practice of using such medicinal prod-
ucts. However, a complete lack of systematic reviews on
paracetamol safety concerns in COVID-19 was found.

The search query "paracetamol" and "safety" in the
Russian bibliographic system eLibrary showed 121 pub-
lications, including 32 publications for 2018-2021, which
confirms the relevance of paracetamol safety assessment
problems. Moreover, only one [7] of these publications
mentions COVID-19 along with the recommendation of
paracetamol and ibuprofen use for this disease, which
confirms the novelty of this problem and its insufficient
knowledge by domestic researchers.

The search query "acetaminophen and safety" in the
bibliographic system of the US National Library of Med-
icine (PubMed), which indexes more than 30 million bio-
medical documents, showed 2,235 results, including 631
publications for 2018-2020, including 19 publications
related to COVID-19, which also confirms the urgency
of an issue. However, only one publication [7] out of 19
refers directly to paracetamol, highlighting only its effect
on redox processes in COVID-19, which also confirms the
novelty of the issue and its insufficient knowledge abroad.

The database of clinical trials ClinicalTrials.gov as
of August 6, 2021, contained information on more than
385 thousand clinical trials conducted in 219 countries
[5]. The search showed 2,227 clinical trials of paraceta-
mol in this database, including 21 trials in COVID-19,
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of which only one trial of paracetamol effectiveness (at a
dose of 6 g per day) in cancer patients with COVID-19,
which will be completed in the United States of America
in May 2023. Thus, none of the clinical trials of paraceta-
mol in 2020-2021 included an assessment of its safety in
COVID-19. The database of approvals for clinical trials
on the website of the State Register of Medicines of the
Ministry of Health of the Russian Federation [1] contains
45 records for paracetamol, including 6 records for 2020-
2021, but none of these records included an assessment
of paracetamol safety in COVID-19.

Thus, search results in the largest specialized data-
bases indexing most of the biomedical publications and
data on clinical trials indicate a lack of information on
the status of paracetamol safety concern in COVID-19.

As of August 6, 2021, the VigiBase database of the
World Health Organization's International Safety Mon-
itoring Program [6] included more than 27 million indi-
vidual case safety reports (ICSRs) for medicinal prod-
ucts, including 173,707 ICSRs of adverse drug reactions
when using paracetamol (all variants of the search terms
"acetaminophen" and "paracetamol™).

When conducting a comparative assessment of the
number and contents of these ICSRs for 2020 and the first
half of 2021 (up to July 31, 2021, including that date), that
is during the COVID-19 pandemic, 23,989 ICSRs were
obtained (hereinafter referred to as COVID data). At the
same time, for a period of the same duration from January
1,2018 to July 31, 2019 (hereinafter referred to as pre-COV-
ID data), 35,744 ICSRs were received by VigiBase. Thus,
during the COVID-19 pandemic, the number of reports of
paracetamol safety concerns decreased by 22.1% (with a
background of opposite trend expectations). The decrease
in the number of ICSRs included in VigiBase may be due
to a decrease in the number of specialists sending reports on
safety, with an increase of their duties and with a switching
attention of these specialists and patients to other problems
associated with the COVID-19 pandemic.

The age composition of patients with paracetamol
safety concerns remained practically unchanged, while
a quality reduction of ICSRs by one third (complete-
ness) in this section can be noted — in COVID data, the
number of ICSRs without age indicated increased by
33.8% (Table 1).

Table 1. Age distribution of patients in ICSR for paracetamol

Age period 2018-2019, % 2020-2021, %
0-27 days 0.2 0.2
28 days - 23 months 31 2.7
2-11 years 5.8 5.2
12-17 years 3.6 4.0
18-44 years 22.2 271
45-64 years 16.0 21.1
65-74 years 7.0 9.2
=75 years 7.4 7.5
Age not specified 34.6 22.9
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Also, the gender composition of patients with par-
acetamol safety concerns remained practically unchanged,
while a quality increase of I[CSRs (completeness) in this
section can be noted — in COVID data, the number of
ICSRs without sex indicated increased by 25.5% (Ta-
ble 2).

Table 2. Sex distribution of patients in ICSR for paracetamol

Sources of information on paracetamol safety con-
cerns have not changed — most of the ICSRs were sent to
VigiBase by doctors (32.6 and 32.5% in the pre-COVID
and COVID periods, respectively) and pharmacists (21

and 21.9%).

Table 3. Distribution of patients by MedDRA terms in ICSRs for
paracetamol

2018-2019 (1/2): MedDRA
term, %

2020-2021 (1/2): MedDRA
term, %

Patient sex 2018-2019, % 2020-2021, %
Ineffectiveness, 10.5 Rash, 7.9

Women 57.7 57.4 Rash, 8.2 Toxic effect, 6.7

Men 31.3 34.4 Pruritus, 6.5 Pruritus, 6.3

Sex not specified 11.0 8.2 Urticaria, 5.7 Ineffectiveness, 5.8
Toxic effect, 5.3 Urticaria, 5.4

The list of countries from which ICSRs were sent _Incorrectdosage, 4.2 Nausea, 4.5

Vomiting, 3.9 Vomiting, 4.3

has hardly changed. This list generally corresponds to
the list of countries that traditionally, for decades, send
the maximum amount of safety data to VigiBase. TOP5
of these countries: USA, Republic of Korea, France,
Malaysia and Singapore. All of these countries are in
the ICH-zone of high regulatory requirements and have
developed and effective pharmacovigilance systems,
which may indicate the high value of the data obtained.

Also, the list of trade names of paracetamol me-
dicinal products practically did not change. The larg-
est number of ICSRs (approximately half of the total
number) included information on generic paracetamol
medicinal products that do not have their own trade
names (43.7 and 57.0% in pre-COVID and COVID da-
ta, respectively). ICSRs for Tylenol (14.8 and 14.5%)
are at the second place, ICSRs for Dolipran (8.3 and
3.6%) are at the third place.

Among ICSRs reporting the use of drugs other than
paracetamol, the most common ICSRs with ibuprofen
(0.7 and 0.6% in the pre-COVID and COVID data, re-
spectively) and tramadol (0.4% in the pre-COVID and
COVID periods). The use of paracetamol associated with
the use of vaccine for the prevention of COVID-19 was
noted in only 413 ICSRs (0.6% of COVID data). Thus,
the main part of paracetamol side effects developed in
unvaccinated patients (in 99.4% of cases).

Pre-COVID data in VigiBase include information
on 2,692 names of various paracetamol safety concerns.
These data completely overlap the list of side effects in
instructions for medical use and include new symptoms
not described in these instructions. At the same time, Vi-
giBase does not generate safety signals on paracetamol,
which may be due to the lack of alertness of specialists
and marketing authorization holders regarding this drug.

The most common (1% of ICSRs or more) terms
of paracetamol safety concerns encoded according to
the MedDRA regulatory classifier (version 24.0) are
presented in Table 3. Noteworthy is the change in the
structure of the list of the most common paracetamol
safety concerns and the change in the frequency of their
occurrence in ICSRs.
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Off-label use, 3.7

Completed suicide, 3.9

Overdose, 3.2

Angioedema, 3.3

Nausea, 3.2

Headache, 3.0

Periorbital edema, 3.0

Overdose, 2.4

Completed suicide, 2.9

Dizziness, 2.4

Angioedema, 2.8

Dyspnea, 2.4

Wrong dosage schedule, 2.4

Periorbital edema, 2.3

Somnolence, 2.4 Death, 2.3
Dyspnea, 2.1 Intentional overdose, 2.3
Diarrhea, 2.0 Diarrhea, 2.2

Dizziness, 1.9

Abdominal pain, 2.2

Maculopapular rash, 1.9

Hypotension, 2.1

Offlabel use, 1.9

Somnolence, 2.1

Headache, 1.8

Increased liver enzymes, 2.0

Death, 1.5

Abuse, 2.0

Intentional overdose, 1.5

Erythema, 1.7

Erythema, 1.5

Incorrect dosage, 1.5

Hypersensitivity, 1.4

Pyrexia, 1.5

Abdominal pain, 1.4

Fatigue, 1.3

Pain, 1.3

Dyspepsia, 1.3

Administration error, 1.3

Maculopapular rash, 1.3

Exposure during
pregnancy, 1.3

Pain, 1.3

Hypotension, 1.2

Intentional and inappropriate
use, 1.2

Face oedema, 1.1

Off-label use, 1.2

Pyrexia, 1.1

Face oedema, 1.2

Dyspepsia, 1.1

Metabolic acidosis, 1.2

Insufficient action, 1.1

Wrong dosage schedule, 1.1

Fatigue, 1.1

Abdominal pain upper, 1.1

Hypersensitivity, 1.0

Constipation, 1.1

Hepatotoxicity, 1.0

Hypersensitivity, 1.0

Abdominal pain upper, 1.0

Acute liver failure, 1.0

Serious adverse reactions were more common in the
COVID period (35.4 versus 28.2% in the pre-COVID
period). In both periods, the leading criteria for se-
verity were hospitalization or an increase in its dura-
tion (14.4 in the pre-COVID period and 17.6% in the
COVID period), as well as other clinically significant
events (12.3 and 16.3%). Abnormal development and
congenital pathology were noted in 0.1 and 0.3%, re-
spectively. The relative frequency of all deaths in cases
of serious adverse events also increased in the COVID
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period — from 8.9 to 14.3%. It seems advisable to fur-
ther research these findings, which can be represented
by a dissertation topic or a series of dissertations that
include situationally related drugs (paracetamol, ibu-
profen, etc.).

Conclusions

1. There are no systematic reviews, articles and com-
pleted clinical trials on the safety issue of paraceta-
mol use in COVID-19.

2. During the initial period of COVID-19 pandemic
(from January 1, 2020 to July 31, 2021), the num-
ber of reports of paracetamol safety issues included
in VigiBase decreased by 22.1%, which may be due
to a decrease in the number of specialists sending
reports on safety, with an increase of their duties
and with a switching attention of these specialists
and patients to other problems associated with the
COVID-19 pandemic.

3. In the reported paracetamol safety concerns, the list
of countries and trade names for paracetamol medic-
inal products have not changed.

4. The main part (99.4% of cases) of side effects asso-
ciated with paracetamol develops outside the use of
vaccines for the prevention of COVID-19.

5. Pre-COVID data include information on 2,692 names
of various paracetamol safety concerns. These data
overlap the list of side effects specified in instruc-
tions for medical use and include new symptoms not
described in instructions for medical use. The lack
of safety signals may be due to the lack of alertness
of specialists and marketing authorization holders
regarding paracetamol.

6. The COVID data include information on 2,527 names
of various paracetamol safety concerns, which also
completely overlap the list of side effects specified
in instructions for medical use. These data also in-
clude new symptoms not described in instructions for
medical use and also do not lead to the generation
of safety signals.

7. During the COVID period, the structure and fre-
quency of paracetamol safety concerns codi-
fied in terms of MedDRA (version 24.0) have
changed, which can be studied in future studies.
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