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1  | INTRODUC TION

Currently, coronavirus disease 2019 (COVID-19) pandemic is the 
most important challenge the healthcare systems all around the 
world is facing. Despite the daily increase in the number of COVID-
19 cases1 and increase in knowledge over COVID-19, not only no 
definitive treatment is available for it, but also there is no agreement 
on its supportive treatment protocol.

Treatments such as antiviral therapy, use of antibiotics, using 
interferon, corticosteroids and symptomatic treatments such 
as using anti-inflammatory and anti-fever drugs have been men-
tioned in current guidelines,2,3 some of which have been doubted 
recently. For example using Lopinavir-Ritonavir has been men-
tioned as the first line of antiviral therapy in protocols, but a clin-
ical trial on 199 patients shows that the outcome of using this 
combination therapy in severe COVID-19 cases is not different 
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Abstract
Background: Since	 there	 is	 still	 no	 definitive	 conclusion	 regarding	 which	 non- 
steroidal	 anti-inflammatory	 drugs	 (NSAIDs)	 are	 most	 effective	 and	 safe	 in	 viral	  
respiratory infections, we decided to evaluate the efficacy and safety of various 
NSAIDs	 in	viral	 respiratory	 infections	so	that	we	can	reach	a	conclusion	on	which	
NSAID	is	best	choice	for	coronavirus	disease	2019	(COVID-19).
Methods: A	search	was	performed	in	Medline	(via	PubMed),	Embase	and	CENTRAL	
databases	until	23	March	2020.	Clinical	trials	on	application	of	NSAIDs	in	viral	res-
piratory infections were included.
Results: Six	 clinical	 trials	 were	 included.	 No	 clinical	 trial	 has	 been	 performed	 on	
COVID-19,	 Severe	 Acute	 Respiratory	 Syndrome	 and	 Middle	 East	 Respiratory	
Syndrome	infections.	Studies	show	that	ibuprofen	and	naproxen	not	only	have	posi-
tive effects in controlling cold symptoms, but also do not cause serious side effects 
in rhinovirus infections. In addition, it was found that clarithromycin, naproxen and 
oseltamivir combination leads to decrease in mortality rate and duration of hospitali-
sation in patients with pneumonia caused by influenza.
Conclusion: Although	based	 on	 existing	 evidence,	NSAIDs	 have	 been	 effective	 in	
treating respiratory infections caused by influenza and rhinovirus, since there is no 
clinical trial on COVID-19 and case-reports and clinical experiences are indicative of 
elongation of treatment duration and exacerbation of the clinical course of patients 
with COVID-19, it is recommended to use substitutes such as acetaminophen for 
controlling	fever	and	inflammation	and	be	cautious	about	using	NSAIDs	in	manage-
ment of COVID-19 patients until there are enough evidence. Naproxen may be a 
good choice for future clinical trials.
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than standard treatment.4 On the contrary, a case report on four 
young patients with no underlying illness showed that prescription 
of ibuprofen exacerbates the condition of the patients.5 These re-
ports have resulted in studies still seeking the optimum treatment 
for COVID-19.

Non-steroidal	anti-inflammatory	drugs	(NSAIDs)	have	been	used	
for management of respiratory infections, controlling fever, reducing 
chest pain and other symptoms such as cough since a long time ago.6,7 
Many	NSAID	compounds	are	available,	the	most	famous	of	which	are	
ibuprofen,	diclofenac,	aspirin,	naproxen	and	 indomethacin.	Some	of	
the compounds in this family have anti-viral properties in addition 
to anti-inflammatory properties, which makes them appropriate for 
treating viral respiratory infections.8,9 Although these medications 
have been used in respiratory infections for years, there is still no de-
finitive conclusion regarding which compound is most effective and 
safe.

In a case report on four patients with COVID-19, it was shown 
that ibuprofen might exacerbate the condition of patients.5 
However,	 some	 guidelines	 have	 recommended	 prescription	 of	
ibuprofen in these patients.2 Therefore, there is still contro-
versy	on	which	NSAID	should	be	used	in	the	treatment	protocol	
of COVID-19 patients.10-12 Large number of articles have been 
published on COVID-19 in the first 3 months of 2020, most of 
which have focused on epidemiological evaluation and clinical 
course and treatment of the disease. In the preliminary search 
performed by the researchers of the present study it was found 
that the majority of the studies published on COVID-19 treatment 
were case-series and case-reports and there are few reports on 
prescription	of	NSAIDs	 in	 these	studies.	Therefore,	 in	 the	pres-
ent systematic review, we decided to evaluate the effectiveness 
of	various	NSAIDs	 in	viral	 respiratory	 infections	so	 that	we	can	
reach	a	conclusion	on	which	NSAID	is	best	choice	for	COVID-19	
based on the findings.

2  | METHODS

2.1 | Study design

The present systematic review aims to evaluate the existing clinical 
trials	on	safety	and	efficacy	of	using	NSAIDs	in	management	of	viral	
respiratory infections. To reach the aims of the present study, a com-
bination	of	terms	related	to	NSAIDs	and	viruses	causing	respiratory	
infections were used on search databases. Choosing the keywords 
related to viruses causing respiratory infections was done with the 
guidance	 of	 a	 respiratory	 disease	 specialist	 and	 NSAIDs	 with	 the	
consultation of a pharmacologist.

2.2 | Selection criteria

In the present study, all clinical trials were included. Animal studies, 
in vitro evaluations, non-viral infections, non-respiratory infections, 
observational studies and review studies were excluded.

2.3 | Search strategy

A search was performed from the establishment of the database 
until	23	March	2020.	The	studied	databases	 included	Medline	 (via	
PubMed),	Embase	and	CENTRAL.	Keywords	 related	 to	 respiratory	
viruses	in	combination	with	NSAIDs	were	selected	based	on	expert	
opinion	using	MeSH	and	Emtree	on	Medline	and	Embase	databases	
and the titles of related articles.

The	search	strategy	used	for	searching	in	Medline	database	has	
been reported in Appendix A. In addition to the systematic search, a 
manual	search	was	performed	via	Google	and	Google	Scholar	search	
engines, and in bibliography of related articles.

2.4 | Data gathering

Records were saved in Endnote X7 and duplicates were removed. In the 
next step, initial screening was performed by two independent research-
ers. Then, articles were selected based on the inclusion and exclusion 
criteria, and data were summarised in a checklist by two independent re-
searchers. The gathered data consisted of name of the first author, year 
of publication, country in which the study was performed, type of study, 
sample size, age and sex distribution of the patients, name of the virus 
causing	respiratory	infection,	name	of	the	NSAIDs,	dose	and	duration	of	
prescription, route of administration and treatment outcome. Any disa-
greement was resolved through discussion with a third reviewer.

2.5 | Risk of bias assessment of the studies

Quality control of the studies was performed based on the guide-
lines of Cochrane Collaboration's tool for assessing risk of bias in 
randomised trials.13

Review criteria

•	 A	 search	 was	 performed	 in	 Medline	 (via	 PubMed),	
Embase	and	CENTRAL	databases	until	23	March	2020.

• Clinical trials on application of non-steroidal anti-inflam-
matory	 drugs	 (NSAIDs)	 in	 viral	 respiratory	 infections	
were included.

Message for the clinic

•	 Since	 there	 is	 no	 clinical	 trial	 on	 coronavirus	 disease	
2019 (COVID-19) and case-reports and clinical experi-
ences are indicative of elongation of treatment duration 
and exacerbation of the clinical course of patients with 
COVID-19, it is recommended to use substitutes such as 
acetaminophen for controlling fever and inflammation 
and	be	cautious	about	using	NSAIDs	in	management	of	
COVID-19 patients until there are enough evidence.

• Naproxen may be a good choice for future clinical trials.
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3  | RESULTS

3.1 | Study selection and characteristics

The performed search yielded 1033 non-duplicate articles. Out of 
which, six clinical trials were finally included in the present study14-19 
(Figure 1). These studies included 845 adult patients (46.9% male). 
The studied viruses were rhinovirus in four studies, Influenza type A 
(H3	N2)	in	one	study	and	unknown	in	one	study.	The	NSAIDs	applied	
were naproxen in three studies, aspirin in one study and ibuprofen 
in two studies. Route of administration was oral in all the studies. 
The control group was placebo in five studies and oseltamivir in one 
study. Duration of treatment varied between 4 and 14 days. In three 
studies, other drugs were used as combination therapy along with 
NSAIDs.	Table	1	depicts	the	characteristics	of	the	included	studies.

3.2 | Risk of bias assessment of the articles

Risk	 of	 bias	 assessment	 showed	 that	 random	 sequence	 genera-
tion, blinding of participants and personnel, and other bias had low 
risk of bias in all studies. Allocation concealment was unclear in 
two	studies.	Selective	 reporting	was	also	unclear	 in	 four	 studies.	
Finally, blinding of outcome assessment in two studies and incom-
plete outcome assessment in one study were categorised as high 
risk (Table 2).

3.3 | The effect of NSAIDs prescription on viral 
respiratory infection

The	 included	clinical	 trials	had	 studied	different	NSAIDs	and	 they	
had different findings. In the first study, in 1990, Garaham et al per-
formed a clinical trial on 34 healthy volunteers and after infecting 
them with rhinovirus showed that prescription of aspirin and aceta-
minophen could inhibit serum neutralising antibody response and in-
crease	the	respiratory	symptoms	of	these	patients.	However,	these	
variables were not different from those of the placebo group with 
ibuprofen prescription. In addition there was no difference in viral 
shedding between the groups under treatment with acetaminophen, 
aspirin and ibuprofen combination and placebo.16 In another study, 
in 1992, Gwaltney performed a similar study on healthy volunteers 
and showed that naproxen, interferon-α2b and ipratropium combi-
nation therapy led to decrease in the time of viral shedding and alle-
viation of the symptoms of cold. In addition, viral titters in this group 
was	 lower	 than	 the	 placebo	 group.	 However,	 antibody	 responses	
and antibody titters were not different between the two groups.18 
Yet, it is not known that the observed effects are because of nap-
roxen or interferon-α2b and ipratropium. Anyhow, it seems that nap-
roxen does not cause serious side effects in patients affected with 
rhinovirus.

In	addition,	in	1989,	Sperber	et	al	studied	patients	with	rhinovirus	
and showed that oral prescription of ibuprofen decreases the severity 
of the disease and alleviates cold symptoms in patients compared with 

F I G U R E  1   Flow diagram of the present systematic review
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the placebo group. Prescription of ibuprofen had no side effects in the 
studied patients.15 The same researchers performed another study 
with similar design in 1992 studying naproxen and showed that 5-day 
prescription of naproxen alleviated cold symptoms compared with pla-
cebo but had no effect in viral titter and serum antibody responses.17

3.4 | Influenza type A

In	 their	 study	on	217	 Influenza	A	 (H3	N2)	 patients	with	 pneumo-
nia,	Hung	et	al	compared	clarithromycin-naproxen-oseltamivir	com-
bination therapy with oseltamivir alone and expressed that 5-day 
therapy with these drugs leads to decrease in 30-day and 90-day 
mortality of patients as well as duration of hospitalisation.14

3.5 | Other viral infection

In 2013, Llor et al studied patients with  non-pneumonic acute bron-
chitis and expressed that prescription of ibuprofen does not have 
any effect on the number of daily coughs of patients during 10 days. 
The rate of adverse effects was reported to be 5% in ibuprofen 
group and 3% in placebo group.19

3.6 | COVID-19

In	evaluating	the	effectiveness	of	NSAIDs	prescription	 in	manage-
ment of COVID-19, no study was found to point to using these drugs. 
In the search performed, one clinical trial was found on the effect 
of prescribing antiviral therapy in management of COVID-19, which 
had	not	mentioned	prescription	of	NSAIDs.4

3.7 | Middle East respiratory syndrome and severe 
acute respiratory syndrome

No clinical trial was found with the aim of evaluating the effective-
ness	 or	 safety	 of	 NSAIDs	 prescription	 in	 management	 of	 Middle	

East	respiratory	syndrome	(MERS)	and	severe	acute	respiratory	syn-
drome	(SARS)	patients.

4  | DISCUSSION

The present systematic review aimed to evaluate the existing evidence 
regarding	use	of	NSAIDs	in	management	of	viral	respiratory.	The	find-
ings of the present study showed that no clinical trial was performed 
on	patients	with	COVID-19,	SARS	and	MERS	with	this	aim.	Regarding	
rhinoviruses, three studies have reported that ibuprofen and naproxen 
not only have positive effects in controlling cold symptoms, but also do 
not cause serious side effects. Another clinical trial, which evaluated 
the effect of clarithromycin, naproxen and oseltamivir combination on 
pneumonia caused by influenza, showed that this treatment leads to 
decrease in mortality rate and duration of hospitalisation.

Recently, in a case report, it was revealed that ibuprofen pre-
scription exacerbated the condition of four patients with COVID-
19 and this led the researchers to recommend not consuming it.5 
For further investigation, the researchers of the present study 
evaluated all the existing reports on treatment of COVID-19 pa-
tients, which led to finding one clinical trial4 and 12 case-report/
case-series studies.1,3,20-34 There was no mention of prescribing 
NSAIDs	in	any	of	these	studies.	This	might	be	because	of	no	NSAID	
being prescribed, which is very unlikely; or it might just be that the 
authors	did	not	point	out	prescribing	NSAIDs.	 In	this	regard,	 it	 is	
better that researchers of these studies indicate if they have used 
NSAIDs	in	treating	the	patients	or	not	through	a	letter	to	editor	or	
commentary. Further searches revealed that in a study, Jin et al at-
tempted to provide a treatment guideline for COVID-19 patients. 
In this study, use of ibuprofen has been suggested for controlling 
the patients’ fever (fever over 38.5° Celsius). The researchers of 
the study express that at the time of designing the study, there 
was not sufficient evidence on COVID-19. Therefore, the guideline 
was	prepared	based	on	the	studies	performed	on	SARS,	MERS	and	
Influenza.2 Based on the search performed for the present system-
atic	review,	no	clinical	trial	has	been	performed	on	use	of	NSAIDs	
in	 patients	with	 SARS	 and	MERS.	Only	 one	 study	 has	 been	 per-
formed	on	 influenza	 type	A	 (H3	N2),	which	has	 reported	mild	 to	

TA B L E  2   Risk of bias assessment

✓ Low risk
× High risk
? Unclear

Graham; 
1990

Gwaltney; 
1992

Hung; 
2016

Llor; 
2013

Sperbert; 
1989

Sperbert; 
1992

Random	sequence	generation ✓ ✓ ✓ ✓ ✓ ✓

Allocation concealment ? ? ✓ ✓ ✓ ✓

Blinding of participants and personnel ✓ ✓ ✓ ✓ ✓ ✓

Blinding of outcome assessment ✓ ✓ × × ✓ ✓

Incomplete outcome assessment ✓ × ✓ ✓ ✓ ✓

Selective	reporting ? ? ✓ ✓ ? ?

Other bias ✓ ✓ ✓ ✓ ✓ ✓
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moderate efficacy for naproxen. Therefore, it seems that suggest-
ing consumption of ibuprofen in the mentioned guideline is based 
on evidence presented in observational studies and not well-de-
signed clinical trials.

Since	the	pathophysiology	and	transmission	of	COVID-19	is	differ-
ent from other viruses and it shows significant differences even with 
other	viruses	in	the	same	family,	such	as	SARS	and	MERS,	the	findings	
of the studies performed on other viruses may not be generalisable to 
COVID-19. In addition, since a case-report has been recently published 
that	recommended	not	using	ibuprofen	in	COVID-19,	NSAIDs	should	
be used with caution. Naproxen could be a proper substitute for ibu-
profen for controlling patients’ fever. In the clinical trials included in 
this study naproxen was found to be an effective and safe drug for 
controlling viral respiratory infections. In addition, there are pre-clin-
ical evidence that indicate the antiviral properties of naproxen. For 
instance, Zheng et al showed that naproxen shows wide-spectrum an-
tiviral effects in mice with influenza.8 Naproxen inhibits nucleoprotein 
binding	to	RNA	and	consequently	inhibits	replication	in	viruses.35	Since	
COVID-19 is an RNA virus, it seems that naproxen is a good option for 
treating the fever caused by COVID-19 infection. Therefore, there is a 
need for designing clinical trials to evaluate the safety and efficacy of 
naproxen in management of COVID-19 patients.

5  | CONCLUSION

Findings of the present study showed that no clinical trial has been 
performed with the aim of assessing the efficacy and safety of using 
NSAIDs	in	COVID-19,	SARS	and	MERS	infections.	In	the	clinical	trials	
performed on rhinovirus and influenza type A, naproxen has been 
introduced as a safe and effective treatment for management of res-
piratory	 infections.	 Although	 based	 on	 existing	 evidence,	NSAIDs	
have been effective in treating respiratory infections caused by in-
fluenza and rhinovirus, since there is no clinical trial on COVID-19 in 
this regard and case-reports and clinical experiences are indicative 
of elongation of treatment duration and exacerbation of the clinical 
course of patients with COVID-19, it is recommended to use substi-
tutes such as acetaminophen for controlling fever and inflammation 
and	be	cautious	about	using	NSAIDs	in	management	of	COVID-19	
patients until there are enough evidence. For performing clinical tri-
als in patients with COVID-19, naproxen can be a good candidate. 
Naproxen may be a good choice for future clinical trials.
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APPENDIX A
SE ARCH QUERIE S IN MEDLINE DATABA SE
(((randomised	 controlled	 trial	 [pt]	 OR	 controlled	 clinical	 trial	 [pt]	
OR	 randomised	 [tiab]	 OR	 placebo	 [tiab]	 OR	 drug	 therapy	 [sh]	
OR	 randomly	 [tiab]	 OR	 trial	 [tiab]	 OR	 groups	 [tiab])	 NOT	 (ani-
mals	 [mh]	NOT	 humans	 [mh])))	 AND	 (((“Anti-Inflammatory	Agents,	
Non-Steroidal”[mh]	 OR	 “Cyclooxygenase	 Inhibitors”[mh]	 OR	
“Cyclooxygenase	 2	 Inhibitors”[mh]	 OR	 “Diclofenac	 “[mh]	 OR	
“Ibuprofen	 “[mh]	 OR	 “Indomethacin”[mh]	 OR	 “Naproxen”[mh]	 OR	
NSAIDs[tiab]	 OR	 Non-Steroidal	 Anti-Inflammatory	 Agents[tiab]	
OR	Diclofenac	[tiab]	OR	Ibuprofen	[tiab]	OR	Indomethacin[tiab]	OR	
Naproxen[tiab]))	AND	(“Pneumonia”[mh]	OR	“Pleuropneumonia”[mh]	
OR	 “Bronchopneumonia”[mh]	 OR	 “Healthcare-Associated	
Pneumonia”[mh]	 OR	 “Pleuropneumonia”[mh]	 OR	 “Pneumonia,	
Viral”[mh]	OR	“Respiratory	Syncytial	Viruses”[mh]	OR	“Respiratory	
Syncytial	 Virus	 Infections”[mh]	 OR	 “Respiratory	 Syncytial	 Virus,	
Human”[mh]	 OR	 “Respiratory	 Syncytial	 Virus,	 Bovine”[mh]	 OR	
“Rhinovirus”[mh]	OR	“Influenza,	Human”[mh]	OR	“Influenza	A	Virus,	
H10N8	 Subtype”[mh]	OR	 “Influenza	 A	 Virus,	 H7N9	 Subtype”[mh]	
OR	“Influenza	A	Virus,	H10N7	Subtype”[mh]	OR	“Influenza	A	Virus,	
H7N3	 Subtype”[mh]	 OR	 “Influenza	 A	 Virus,	 H7N2	 Subtype”[mh]	
OR	“Influenza	A	Virus,	H7N1	Subtype”[mh]	OR	“Influenza	A	Virus,	
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OR	“Influenza	A	Virus,	H7N7	Subtype”[mh]	OR	“Influenza	A	Virus,	
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Rhinovirus[tiab]	OR	Coryza	Virus[tiab]	OR	Common	Cold	Virus[tiab]	
OR	 Human	 Influenzas[tiab]	 OR	 Influenza[tiab]	 OR	 Influenzas[tiab]	
OR	Human	Flu[tiab]	OR	Flu,	Human[tiab]	OR	Human	Influenza[tiab]	
OR	 Influenza	 in	 Humans[tiab]	 OR	 Influenza	 in	 Human[tiab]	 OR	
Influenza	A	Virus[tiab]	OR	H10N8[tiab]	OR	H7N9	[tiab]	OR	H10N7	
[tiab]	 OR	 H7N3	 [tiab]	 OR	 H7N2	 [tiab]	 OR	 H7N1	 [tiab]	 OR	 H1N2	
[tiab]	 OR	H9N2	 [tiab]	 OR	H7N7	 [tiab]	 OR	H5N2	 [tiab]	 OR	H3N2	
[tiab]	OR	H2N2	[tiab]	OR	H1N1[tiab]	OR	H5N8	[tiab]	OR	Influenza	
B	 virus[tiab]	 OR	Orthomyxovirus	 Type	 B[tiab]	 OR	 Influenza	 Virus	
Type	 B[tiab]	 OR	 Influenza	 A	 virus[tiab]	 OR	 Influenza	 Virus	 Type	
A[tiab]	 OR	 Orthomyxovirus	 Type	 A[tiab]	 OR	 Orthomyxovirus	
Type	 C[tiab]	 OR	 Influenza	 Virus	 Type	 C[tiab]	 OR	 Influenza	 C	
Virus[tiab]	OR	Influenza	C	Viruses[tiab]	OR	avian	flu[tiab]	OR	swine	
flu[tiab]	 OR	 Metapneumovirus[tiab]	 OR	 Avian	 Pneumovirus[tiab]	
OR	 Avian	 Metapneumovirus[tiab]	 OR	 Turkey	 Rhinotracheitis	
Virus[tiab]	 OR	 Human	 Metapneumoviruses[tiab]	 OR	 Human	
Metapneumovirus[tiab]	 OR	 Parainfluenza[tiab]	 OR	 Bocavirus[tiab]	
OR	MERS-CoV[tiab]	 OR	MERS	 Virus[tiab]	 OR	MERS	 Viruses[tiab]	
OR	 Virus,	MERS[tiab]	 OR	MERS[tiab]	 OR	Middle	 East	 respiratory	
syndrome-related	 coronavirus[tiab]	 OR	 Middle	 East	 respiratory	

syndrome-related	 coronavirus[tiab]	 OR	 Middle	 East	 Respiratory	
Syndrome	 Coronavirus[tiab]	 OR	 NL63[tiab]	 OR	 HCoV-NL63[tiab]	
OR	Human	Coronavirus	NL63[tiab]	OR	HCoV-OC43[tiab]	OR	HCoV-
229E[tiab]	OR	Severe	Acute	Respiratory	 Syndrome	Virus[tiab]	OR	
SARS-Related	Coronavirus[tiab]	OR	Coronavirus,	SARS-Related[tiab]	
OR	 SARS-Related	 Coronavirus[tiab]	 OR	 SARS-CoV[tiab]	 OR	
Urbani	 SARS-Associated	 Coronavirus[tiab]	 OR	 Coronavirus,	
Urbani	 SARS-Associated[tiab]	 OR	 SARS-Associated	 Coronavirus,	
Urbani[tiab]	OR	Urbani	SARS-Associated	Coronavirus[tiab]	OR	SARS	
Coronavirus[tiab]	OR	Coronavirus,	SARS[tiab]	OR	Severe	acute	res-
piratory	 syndrome-related	 coronavirus[tiab]	 OR	 Severe	 acute	 res-
piratory	 syndrome-related	 coronavirus[tiab]	 OR	 SARS-Associated	
Coronavirus[tiab]	 OR	 Coronavirus,	 SARS-Associated[tiab]	
OR	 SARS-Associated	 Coronavirus[tiab]	 OR	 SARS[tiab]	 OR	
Alphacoronavirus[tiab]	OR	Adenoviridae[tiab]	OR	Adenovirus[tiab]	
OR	Enterovirus[tiab]	OR	Herpesvirus[tiab]	OR	Varicella	Zoster[tiab]	
OR	 Hantavirus[tiab]	 OR	 EBV	 Infections[tiab]	 OR	 Epstein-Barr	
Virus[tiab]	OR	Herpesvirus[tiab]	OR	Parechovirus[tiab]	OR	Herpes	
simplex	 virus[tiab]	OR	Cytomegalovirus[tiab]	OR	Measles[tiab]	OR	
Rubeola[tiab]	OR	Morbillivirus[tiab])).


