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Management of COVID-19 Fever

ABSTRACT

The Global outbreak of COVID-19 pandemic affected almost all countries and territories worldwide. The
outbreak was first identified from Wuhan, China, in December 2019 and was declared a pandemic in March
2020. Virus incubation time is usually 7 days and initial symptoms includes fever, cough, flu, muscle fatigue and
difficulty in breathing. Ibuprofen and paracetamol are the two most commonly used over the counter (OTC)
drugs to treat fever due to COVID-19. Some researchers discouraged the use of ibuprofen initially due to
possible adverse effects related with longevity of infection, increased morbidity, and mortality rate. This study
aimed to compare the effectiveness of paracetamol and ibuprofen as anti-pyretic drugs to treat fever caused in
COVID-19 infection. A systematic review of major databases i.e., PubMed, Cochrane library, Web of Science,
Google scholar and ClinicalTrials.gov was performed, to screen the studies conducted on managing fever using
paracetamol and ibuprofen. Review of the selected articles based on the inclusion/exclusion criteria was
performed by two independent researchers. The titles of selected publications were screened for relevance to
the preset criteria followed by review of the abstracts. Finally, the full-length articles were evaluated for the
final selection of studies to be included. Outcomes of use of ibuprofen and paracetamol were estimated by
analyzing selected case control and cohort studies. Overall, eleven observational studies were selected for the
compilation of systematic review, based upon the preset inclusion/ exclusion criteria. All studies included adult
COVID-19 patients both male and female from different age groups. Paracetamol users were compared with
ibuprofen users and no adverse effects of ibuprofen were found related to longevity of infection, complications,
increased mortality rate and ventilation support requirement, when treating fever or pain caused by COVID-19.
However, further studies and randomized control trials need to be conducted to assess and compare the
effectiveness of these drugs to manage fever caused by coronavirus disease.

Key Words: COVID-19, COVID-19 Management, Ibuprofen, Paracetamol, Systematic Review.

Introduction

Around the globe the emergence of new viral
diseases has been a burden to the economy and
health. The cases of unknown upper respiratory tract
infection flooded the hospitals of Wuhan, China in
December 2019." The causative agent for this disease
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was identified as a novel coronavirus, later named as
Severe Acute Respiratory Syndrome Coronavirus-2
(SARS-CoV-2) and the disease was known as
coronavirus disease or COVID-19'. Later, several
cases of COVID-19 were reported throughout the
world and was declared a global pandemic by the
World Health Organization (WHO) in March, 2020.”
Virus usually takes about seven days to incubate and
initial symptoms include fever, sore throat, cough,
headache, fatigue, diarrhea and loss of smell/taste.>
In fact, as many as 45-89% of adult patients suffering
from COVID-19 report fever, even with mild to
moderate disease.” There are few antipyretics over
the counter available, among those ibuprofen and
paracetamol are most commonly used. lbuprofen
belongs to NSAIDs, a class of drugs which includes
anti-inflammatory properties. Although,
paracetamol has anti-pyretic characteristics, but it
has no antiplatelet and anti-inflammatory properties
like NSAIDS.” NSAIDs/ibuprofen could lead to high
expression of angiotensin-converting enzyme 2
(ACE-2) receptors and hence they can result in a
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superior infection, that is why paracetamol was also
recommended in place of NSAIDs/ibuprofen.®

The debate around the usage of ibuprofen for
patients of COVID-19 was ignited by the reporting of
adverse effects among four young patients, without
any previous morbidity, who had used ibuprofen to
relieve COVID-19 fever.’ The French health minister
also cautioned the public against ibuprofen use as an
antipyretic during COVID-19.° This led to an eighty
percent decrease in ibuprofen use for COVID-19
fever in France. In addition, Randomized Controlled
Trials (RCTs) conducted showed that the use of
ibuprofen for the treatment of respiratory infection
related symptoms could possibly be a factor in
prolonging the duration of symptoms and therefore,
the recommendation for ibuprofen use for such
infections should be withdrawn.” As a result,
paracetamol was preferred for treating COVID-19
fever, rather than ibuprofen and other NSAIDs.?
However not only the WHO, but also the Healthcare
Products Regulatory Agency UK and the Italian
Society for Pharmacology later reversed the
statements against ibuprofen prescription to COVID-
19 patients, owing to absence of any conclusive
evidence against the use of ibuprofen.

This study aims to compare the effectiveness of
paracetamol and ibuprofen for managing fever
caused by COVID-19.

Methodology

The current Systematic Review has employed the

criteriaincluded in the Preferred Reporting Items for

Systematic Review (PRISMA; Figure 1). The protocol

for this review was published in the International

Prospective Register of Systematic Reviews,

PROSPERO (Registration number CRD42020198538)

(https://www.crd.york.ac.uk/prospero/display_reco

rd.php?ID=CRD42020198538).

Inclusion Criteria

1. Studiesonhospitalized COVID-19 patients

2. Studies oninfected individuals aged 18 years and
above

3. Clinical studies published in English only

4. Studies published between December 2020 and
June 08,2022

5. Observational studies

Exclusion Criteria

1. Studiesonpregnantwomen and children

2. Studies published in languages other than

64

Management of COVID-19 Fever

English or studieson animals.
Databases used and Strategy for Data Synthesis
The review was based on search results obtained
from the databases of the Google Scholar,
ClinicalTrials.gov, Web of Science, Cochrane Library
and MEDLINE and using the search strategy
previously published in the protocol. Each database
was systematically searched for the three main
concepts of COVID-19, ibuprofen, and paracetamol,
using synonyms of the three terms. Explicit search
strategy has already been published on PROSPERO
(Registration no: CRD42020198538).
The studies thus retrieved were all exported to
Microsoft Office 365 Excel (Microsoft Corporation,
USA) file. After the process of removing the
duplicates, screening the titles, abstracts, and full
text articles was completed by two reviewers, by
using the inclusion/exclusion criteria as mentioned
above. The full text articles were assessed for the
quality of evidence according to the Quality
assessment criteria (Table 1). Results shared by the
two independent reviewers were compared and
disagreements were resolved by seeking advice of
the third reviewer.
Study selection process
The search of the Google scholar, ClinicalTrials.gov,
MEDLINE, Web of Science databases and Cochrane
Library yielded a total of 1,069 publications. Seventy-
one, duplicate records were removed to yield a total
of 998 publications. The titles of the remaining 998
publications were screened for relevance to research
topic by the two independent reviewers and 926
were excluded. Remaining 72 publications were
reviewed for abstracts and 40 studies were excluded
due to non-relevance to the subject, only being
commentaries or summaries of available treatments
with just a passing reference to the treatment of
fever and pain in COVID-19. Thirty-two full text
articles were assessed for inclusion in the final stage
of the review; of which only eleven studies were
found eligible to be included in the final review.
Reasons for non-inclusion are as follows: some of the
publications explained the underlying mechanism of
action of ibuprofen and paracetamol describing how
they produce their effects in COVID-19. Only those
studies were selected which investigated the
effectiveness of either NSAIDs/ibuprofen or
paracetamol or compared the effectiveness of these
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twodrugs.

Risk of bias assessment

The criteria of risk bias assessment for observational
studies, was used (https://www.nhlbi.nih.gov/
health-topics/study-quality-assessment-tools).
Participation rate was 50%, research question and
population were clearly defined, and inclusion/
exclusion criteria were explicitly described in all of
studies. In all of the studies, sample size calculation
was not clearly defined along with power description
(Tablel).

Figure 1: Flowchart Diagram for Systematic Review on
Efficacy of Paracetamol or Ibuprofen in the Management
of COVID-19 Fever
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Results

Results of all selected/screened studies are given in
table 2. In the Danish Cohort, NSAID user were
identified by being prescribed with NSAID/ibuprofen
from 30 days before being diagnosed with COVID-19
infection."” The filling of the prescription did not
imply that the patients had taken the medicine as
well. However, it is outweighed by the large sample
size of 9,236 individuals in the study. In the study
conducted by Bruce et al., 2020, sample
information was extracted from the COPE (COVID-19
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in geriatric population) study, and it analyzed the
intake of NSAIDs/ibuprofen in patients among 65,
65-79 and 80 years or more in age. Despite their
dissimilarities all the included studies report that the
practice/intake of NSAIDs/ibuprofen does not have a
significant effect on the death rate and stay in
hospital.

In the South Korean cohort, the association of
NSAIDs/ibuprofen and adverse clinical outcomes
was analyzed in 1,824 hospitalized COVID-19
patients.” NSAID/ibuprofen users had a higher
proportion of adverse outcomes including in hospital
deaths, ICU admissions, use of mechanical
ventilation and sepsis compared to the non NSAID
users. In another study conducted on Danish cohort
of 4,002 individuals, 264 patients were identified as
ibuprofen users. Based on the time of diagnosis of
COVID-19 infection, the patients were divided into
higher than fourteen days vs less than or equal to
fourteen days before diagnosis.” No significant
association was found between ibuprofen use and
30-day severe COVID-19 infection complications
defined as severe respiratory complications, ICU
admission or death.

Another study conducted on two cohorts consisting
of current NSAID users and nonusers, found no
evidence for COVID-19 related deaths in both
cohorts.” To characterize the demographics, clinical
symptoms, the course of treatment, and stay in
hospital, patients (n=307) were followed after being
discharged from hospital.” Estimated length of stay
in hospital due to COVID-19 infection was found to be
5.59 days longer for patients receiving supportive
care (NSAIDs/ibuprofen & Paracetamol) than for
those receiving azithromycin + hydroxychloroquine
or hydroxychloroquine alone.

Rinott et al.,2020 in their retrospective study,
specifically classified patients into Paracetamol and
Ibuprofen users.”” In Abu Esba et al., 2021 study, the
NSAID users were classified into acute and chronic
users of NSAIDs/ibuprofen, to assess the effect of
NSAIDs/ibuprofen use. Neither of the NSAID users'
group showed any increase in risk of mortality or the
hospital admission, increase in length of stay or time
to improvement.” A study conducted on a large UK
cohort, compared the severity and susceptibility of
COVID-19, among NSAIDs/ibuprofen using patients
and paracetamol users. No association was found
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Table I. Risk of Bias Assessment according to the criteria of US National Institute of Heart, Lung and Respiratory Diseases

(Low Risk v High risk XUnclear (Not reported

=NA)

CD, Not Available
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between increased risk of mortality and
ibuprofen/NSAID use, when compared to
paracetamol.”

In the study conducted by Reese et al., electronic
health record data from 38-centers was analyzed for
a retrospective cohort analysis. Cases using NSAID
were matched with 19,746 COVID-19 inpatients to
create a propensity-matched cohort.
NSAIDs/ibuprofen use was not associated with
increase in severity of COVID-19 outcomes. The
prescription of NSAIDs/ibuprofen was also not
associated with high rate of mortality.” Campbell et
al., 2022 studied the impact of continuous usage of
specific NSAID/ibuprofen and paracetamol on
death/mortality. No significant differences in
mortality were established between chronic use of
NSAIDs/ibuprofen and paracetamol use.”
Discussion

During the early days of COVID-19 outbreak,
speculations based on unpublished data on the
NSAIDs/ibuprofen particularly ibuprofen and COVID-
19 symptoms worsening, caused quite a stir around
the world. Harmful effects of NSAIDs/ibuprofen were
attributed to the up regulation of ACE2 receptors
which facilitate the viral entry in the different organs
such as lungs, heart, kidney, and intestines, hence
contributing to worse outcomes of COVID-19
infection.” Evidence from in vitro as well as cohort
studies shows that ibuprofen is not associated with
harmful impacts in COVID infection.”***" Despite the
intrinsic limitations of the observational studies, this
systematic review has shown that with
NSAIDs/ibuprofen, there was no harmful effect
observed, either in terms of increased mortality or
morbidity. It was suggested that a modest survival
benefit for older patients treated with
NSAIDs/ibuprofen might exist." We found that no
Randomized Controlled Trial (RCT) was done to
assess the ibuprofen effects in comparison with
paracetamolin people infected with COVID-19.

With regards to the treatment of COVID-19 fever,
Rinott et al., concluded that there was no increased
death rate or the requirement of ventilator in
patients on ibuprofen exclusively compared to those
taking paracetamol.” Most of the studies included
found no association between increased mortality in
COVID-19 patients prescribed with ibuprofen or
NSAIDs/ibuprofen. However, a study conducted in a
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South Korean cohort indicated a greater proportion
of complication related to COVID-19 and death
among NSAID users compared to the nonusers.”
There are few studies on the efficacy of paracetamol
as an antipyretic agent for COVID-19. We have taken
care to include only studies that were conducted on
COVID-19 patients since SARS-CoV-2 is a novel virus,
has a different behavior as compared to different
viruses of the same family such as MERS viruses
originated from middle east countries.” The studies
showed slight variations, with some including both
hospitalized as well as non-hospitalized individuals
diagnosed with COVID-19,"* while others included
only hospitalized COVID-19 patients.””* While Rinott
et al., studied the findings on patients receiving
NSAIDs/ibuprofen during the treatment period and
did not explore the pre-admission use of
NSAIDs/ibuprofen,”” Bruce et al.,2020 emphasized
the pre-COVID treatment history and clearly
documented the prior use of NSAIDs/ibuprofen as
well the presence/absence of co-morbidities.”

The present study has a few limitations. Firstly, only
limited published studies on the efficacy of
paracetamol and NSAIDS/lbuprofen for
management of COVID-19 fever were available.
While all the eleven included studies were
observational, the prospective nature of the studies
excludes the possibility of reverse causality.
Secondly, despite the limitations of the included
studies, their results indicate that the exclusion of
NSAIDs/ibuprofen from COVID-19 management
plan, is not supported by empirical evidence and
RCTs are much needed. Currently we have no results
from clinical trials, only cohort studies were included
for the compilation of this systematic review.
Although we followed all the standard protocols for
searching and screening studies, the probability of
missing some studies still exist. Moreover, studies on
children and pregnant women were excluded, so the
results of current study can not be applied to them.
Conclusion

According to the results of the present systematic
review, there is no evidence refuting the efficacy
and/or safety of ibuprofen in comparison with
paracetamol and that the use of ibuprofen should
not be prohibited during the treatment of fever and
pain accompanying the COVID-19 infection.
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