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EVIDENCE SUMMARY

Should azithromycin be used as treatment for COVID-19?
Review by: Frangelo Conrad P. Tampus MD, Vaneza Leah Espino MD, DPPS, DPAPP,
Christopher G. Manalo MD, DPBEM, Leonila F. Dans, MD, MSc

RECOMMENDATION
We recommend against the use of azithromycin in the treatment of patients with
COVID-19 disease regardless of disease severity. (Moderate certainty of evidence; Strong
recommendation)

Key Findings
Based on 11 RCTs and one additional RCT for asymptomatic to mild COVID -19 patients, there
was no significant difference in clinical outcomes with the use of azithromycin compared to
placebo among patients with COVID-19 across all disease severity. Likewise, there was no
significant difference in serious adverse events and cardiac arrythmias among all patients but
there was a noted significantly higher risk among those given azithromycin for non-serious
adverse events for the asymptomatic to mild group with diarrhea being the most common adverse
event. This was not noted among the moderate to severe group.

Introduction
Due to the urgency of the problem of the COVID-19 pandemic, many scientists and healthcare
workers have looked at existing safe drugs that can be used for treating COVID-19.[1] Among
these, macrolides have been one of the medications thought to have the potential to fight this
infection due to its immunomodulatory and anti-inflammatory effects on top of its antimicrobial
action.[2] This may also be the reason why azithromycin, a macrolide, is the most frequently used
antibacterial during the pandemic.[3] This review focuses on the efficacy and safety of
azithromycin in management of COVID-19 patients.

Review Methods
Comprehensive literature search was done using PubMed, MedRxiv, Google scholar and
Cochrane Library on October 30,2021 with the following Mesh terms: (1) COVID-19 or SARSCoV-2, (2) macrolides or azithromycin. Since many observational and RCTs have been published
regarding this topic, we opted to add filters to include only systematic reviews and meta-analyses.
Further search for additional RCTs was planned and subsequently done depending on the last
search of the most recent and highest quality SR or meta-analysis available. Post-exposure or
prophylactic administration of antibiotics and observational studies were excluded.

Results
We found three systematic reviews and one meta-analysis which investigated azithromycin as a
treatment regimen for COVID-19. The most recent meta-analysis was published on June 2021,
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which already included the studies in the other three systematic reviews.[4] This meta-analysis
aimed to assess the safety and efficacy of antibiotics which have antiviral and anti-inflammatory
effects (i.e., azithromycin, clarithromycin, doxycycline) for treatment of COVID-19 (see Appendix
2). The study included both peer and non-peer-reviewed articles. The review included patients
who were treated as outpatients (asymptomatic to mild cases) and inpatients, including those
admitted at the ICU (moderate to severe cases). The review included 11 studies covering 11281
adult participants. The studies were done in high to low healthcare-cost countries including Brazil,
UK, USA, Qatar, Egypt, Iran, and Turkey. Azithromycin was the intervention across all studies,
and it was compared to either placebo or standard of care. Dose of the intervention during the
first day was consistent at 500mg given orally or through nasogastric tube or intravenously for
severe cases. Further doses and duration of treatment however varied among studies after the
first day. Four studies used the usual dose for azithromycin in bacterial infection which is 250mg
per day while seven studies continued the 500mg dosage. Duration of treatment ranged from 3
days to 14 days. Standard of care (SoC) varied among the studies depending on the practice in
their region with six studies using hydroxychloroquine, a drug known to have immunomodulatory
and antiviral effects, as part of the SoC. Sensitivity analysis was performed whenever possible by
comparing results when studies with some risk for bias, preprint articles, or mixed population (of
suspected and RT-PCR confirmed cases) were removed. Risk of bias (RoB) of each included
study was assessed using the Cochrane RoB 2.0 tool with half of the studies having low risk for
bias and the remaining having some concerns. The overall quality of the systematic review was
assessed using the AMSTAR-2 rating tool and it was noted to have a high rating for the overall
confidence in the results of the review.
A follow-up search for additional randomized clinical trials using the same keywords was done to
look for studies available after the last search done by the included review. One additional RCT
(Oldenburg 2021) was found which used single dose oral azithromycin among outpatients with
COVID-19 confirmed RT-PCR test within 7 days of the randomization period.[5] This study’s initial
primary outcome was hospital admission; however, due to low event rate, it was modified to
resolution of symptoms at day 14. The study had some concerns for risk of bias for outcome
measurement since it was based on self-reported symptoms of the participants. There was no
physical contact between investigators and participants, and all communication was done
electronically or via telephone. Investigational drugs and placebo were sent via courier.
Because azithromycin was used not just for its antimicrobial property, majority of the studies
included participants that were given other antibiotics as part of the standard of care (SoC). We
therefore added a sensitivity analysis excluding these studies. Only one study [2] which
investigated the intervention in the moderate and severe group fulfilled this criterion, together with
three studies who conducted their investigations among the asymptomatic and mild group.[4,5]
The Recovery Trial [2] also provided separate data for patients requiring oxygen support
(considered to have severe to critical disease based on the NIH severity classification). We opted
to report this because those with severe disease may benefit more from the intervention.

Azithromycin as treatment for COVID-19

As of 1 December 2021

Philippine COVID-19 Living Clinical Practice Guidelines
Azithromycin vs Standard of Care/Placebo in Asymptomatic and Mild COVID-19 in the
Outpatient Setting
There was inconclusive effect on all-cause mortality (RR 1.0, 95% CI 0.06-15.69) and admission
to hospital or death at day 28 (RR 0.94, 95% CI 0.57-1.56) based on three studies. The trial that
excluded those that received no other antibiotics showed no estimable result for all-cause
mortality because of zero events in the intervention and control group, while it showed
inconclusive result for admission to hospital or death within 2 days, which is similar to the overall
result (RR 0.82, 95% CI 0.39-1.71). Two studies, including the additional RCT found, showed no
significant difference in symptom resolution at day 14 (RR 1.03, 95% CI 0.95-1.11) while two other
studies showed similar results at day 28 (RR 0.96, 95% CI 0.79-1.15).
These results were also similar when only considering studies that did not include other antibiotics
in their SoC (RR 1.01, 95% CI 0.75-1.35, one study for resolution at 14 days (RR 0.90, 95% CI
0.76-1.08, one study for resolution at day 28).
In terms of safety, two studies showed no serious adverse events for both and intervention and
control groups (RR not estimable). No studies in the meta-analysis of Popp et al. presented data
for cardiac arrhythmia. The RCT of Oldenburg showed that outpatients receiving azithromycin
experienced more adverse events such as diarrhea, abdominal pain, nausea and vomiting than
those receiving placebo after 3 days of azithromycin intake (RR 2.14, 95% CI 1.42-3.23). Diarrhea
was noted to be the most common symptom with 41% of those given azithromycin experiencing
it versus 17% in the placebo group.
The overall certainty of evidence was moderate for all-cause mortality and initial symptom
resolution at day 14 and day 28 due to imprecision, while admission to hospital or death had low
certainty due to risk of bias and imprecision. There was low certainty for serious adverse events
due to risk of bias and because zero events were reported in both of the included studies, while
a moderate certainty of evidence was determined for any adverse event due to some risk of bias
for outcome assessment.
Azithromycin vs Standard of Care/Placebo in Hospitalized Patients with Moderate to
Severe COVID-19
For efficacy, five studies were used in pooling results for this population. The primary outcome of
all-cause mortality at day 28 pooled results from four studies and showed no significant effect for
azithromycin (RR 0.98, 95% CI 0.90-1.06, high certainty). One study showed no effect for clinical
worsening or death at day 28 (RR 0.95, 95% CI 0.87-1.03) while three studies noted no effect on
clinical improvement at day 28 (RR 0.96, 95% CI 0.84-1.11).
In terms of safety, there were no noted serious adverse events (RR 1.11, 95% CI 0.89-1.40, 4
studies) or increased risk for cardiac arrhythmias when azithromycin was used (RR 0.92, 95% CI
0.73-1.15, 4 studies) for patients with moderate to severe disease. Likewise, there was no
significant increase in the incidence of any adverse events although there was a small increase
in risk when azithromycin was used (RR 1.20, 95% CI 0.92-1.57, 3 studies). Certainty of evidence
for worsening and improvement of clinical status as well as for serious adverse events and cardiac
arrhythmias were deemed moderate for issues of indirectness and risk of bias (see Appendix 4).
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Azithromycin vs Standard of Care Without Other Antibiotics Among Patients With Severe
COVID-19
From the total of 7763 patients included in the Recovery Trial, those who presented with severe
disease (i.e., those that needed oxygen supplementation or needed mechanical ventilation)
totaled 6355. For efficacy, the 28-day mortality was noted to be not significantly different between
the two groups (RR 0.97, 95% CI 0.88-1.06), as with hospital discharge after 28 days of initiation
of intervention (RR 1.02, 95% CI 0.98-1.06). Among those requiring oxygen supplementation
during admission, there was no noted difference in those who eventually needed mechanical
ventilation (RR 0.95, 95% CI 0.87-1.03). For those who were on invasive mechanical ventilation
at the start of the trial, there was also no difference in cessation of mechanical ventilation (RR
1.11, 95% CI 0.85-1.45).
In terms of safety, they investigated the occurrence of any major cardiac arrhythmias, a known
adverse effect of azithromycin use. Although there was no result available for the severe
population, data for the entire group (including moderate disease) was available and showed no
significant difference between the control and the intervention groups (RR 0.90, 95% CI 0.721.14).
Azithromycin versus Other Antibiotics in the Outpatient and Inpatient Settings
One study comparing azithromycin to lincomycin in patients with moderate COVID-19 showed
reduced viral clearance at day 6 (RR 0.40, 95% CI 0.17-0.93). One other study comparing
azithromycin to clarithromycin showed no difference in time (MD days) to resolution of symptoms
between the two regimens: for fever (MD -0.3, 95% CI -0.83-0.24; p=0.27), cough (MD -0.3, 95%
CI -0.95-0.35; p=0.37), dyspnea (MD 0.1, 95% CI -0.76- 0.96; p=0.81), and GIT symptoms (MD
0.6, 95% CI 0.03-1.2; p=0.04).

Other Factors in Evidence to Decision
The wide interest in the use of azithromycin for COVID-19 management is mainly due to its
antiviral and immunomodulatory effects that have been shown to result in improvement in patient
status in those affected by other viral infections and pneumonia.[6] However, evidence from
multiple studies have already shown its ineffectiveness in the absence of any bacterial coinfection. Even if it is readily available, the threat of antibiotic resistance, which contributes to
increased financial burden and longer hospital stay, should be considered. The CDC is already
concerned about outbreaks of bacterial resistance among COVID-19 units. It also warns that
testing for antimicrobial resistance has been delayed in many areas due to the pandemic and the
full effect may only be felt many years after.[7]

Recommendations from Other Groups
Azithromycin is not recommended in all populations whether for its antimicrobial or
immunomodulatory effects according to the Australian living CPG and the NICE guidelines.[8,9]
The US NIH’s recommendation is also against the use of azithromycin whether in combination
with hydroxychloroquine or chloroquine or as an antimicrobial agent in the outpatient setting.[10]
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Research Gaps
There are currently 18 listed active ongoing studies investigating antibiotics in the treatment of
COVID-19 across different disease severity.

References
[1]

Kamel AM, Monem MSA, Sharaf NA, Magdy N, Farid SF. Efficacy and safety of
azithromycin in Covid-19 patients: A systematic review and meta-analysis of randomized
clinical trials. Rev Med Virol [Internet]. 2021 [cited 2021 Nov 5];e2258. Available from:
https://onlinelibrary.wiley.com/doi/full/10.1002/rmv.2258

[2]

Recovery Collaborative Group. Dexamethasone in hospitalized patients with Covid-19. N
Engl J Med. 2021;384:693-704. doi: 10.1056/NEJMoa2021436

[3]

Sharma S, Singh A, Banerjee T. Antibacterial agents used in COVID-19: A systematic
review and meta-analysis. Environmental Sustainability. 2021; 4:503-513. Available from:
https://doi.org/10.1007/s42398-021-00194-6

[4]

Popp M, Stegemann M, Riemer M, Metzendorf M-I, Romero CS, Mikolajewska A, et al.
Antibiotics for the treatment of COVID-19. Cochrane Database of Systematic Reviews
2021; 10:CD015025. doi: 10.1002/14651858.CD015025.\

[5]

Oldenburg CE, Pinsky BA, Brogdon J, et al. Effect of Oral Azithromycin vs Placebo on
COVID-19 Symptoms in Outpatients With SARS-CoV-2 Infection: A Randomized Clinical
Trial. JAMA. 2021;326(6):490–498. doi:10.1001/jama.2021.11517

[6]

Echeverría-Esnal D, Martin-Ontiyuelo C, Navarrete-Rouco ME, Cuscó MD, Ferrández O,
Horcajada JP, Grau S. Azithromycin in the treatment of COVID-19: a review. Expert
Review
of
Anti-infective
Therapy.
2021;19(2):147163. doi: 10.1080/14787210.2020.1813024

[7]

Center for Disease Control. COVID-19 & Antibiotic Resistance | CDC [Internet]. [cited
2021 Nov 5]. Available from: https://www.cdc.gov/drugresistance/covid19.html

[8]

National Institute for Heath and Care Excellence (NICE). COVID-19 rapid guideline:
Managing
COVID-19
[Internet].
[cited
2021
Oct
2].
Available
from:
https://app.magicapp.org/#/guideline/L4Qb5n/section/E5BJJj

[9]

Australian Living CPG. Australian guidelines for the clinical care of people with COVID-19
[Internet]. [cited 2021 Oct 2]. Available from: https://app.magicapp.org/#/guideline/5619

[10]

National institutes of Health (NIH). Nonhospitalized Adults: Therapeutic Management |
COVID-19 Treatment Guidelines [Internet]. [cited 2021 Nov 5]. Available from:
https://www.covid19treatmentguidelines.nih.gov/management/clinicalmanagement/nonhospitalized-adults--therapeutic-management/

Azithromycin as treatment for COVID-19

As of 1 December 2021

Philippine COVID-19 Living Clinical Practice Guidelines
Appendix 1. Evidence to Decision
Table 1. Summary of initial judgements prior to the panel discussion (N=7)
FACTORS

Problem

Benefits

RESEARCH EVIDENCE/ADDITIONAL
CONSIDERATIONS

JUDGEMENT

No

Large

•

There has been an increasing use of
antimicrobials in treatment of COVID-19
despite the reported low bacterial coinfection rate. Azithromycin, a macrolide, is
the most frequently used given its
additional anti-inflammatory and
immunomodulatory effect.

•

Azithromycin compared to placebo or SoC
alone did not result in any significant
benefit both in the inpatient (moderate to
severe) and outpatient setting
(asymptomatic to mild)

•

No significant difference in serious adverse
effects and cardiac arrythmias in the
inpatient setting while unsure evidence in
the outpatient setting (no events in
treatment and control group). However no
report on antimicrobial resistance rate.

•

Azithromycin is readily available however
the possible effect of microbial resistance
can lead to longer hospital stay

Yes (6)

Moderate
(1)

Small (3)

Harm

Large

Small (4)

Uncertain
(3)

Certainty of
Evidence

High

Moderate
(3)

Low (3)

Balance of
effects

Favors
drug

Does not
favor drug
(7)

Uncertain

Values

Important
uncertainty

Possibly
important

Possibly
NO
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Uncertain
(3)

Very low
(1)
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or
variability
(1)

uncertainty
or
variability
(1)

important
uncertainty
or
variability
(3)

uncertainty
or
variability
(2)

Resources
Required

Uncertain
(1)

Large cost
(2)

Moderate
Cost (3)

Negligible
cost (1)

Moderate
savings

Certainty of
evidence of
required
resources

No
included
studies (6)

Very low

Low

Moderate
(1)

High

Favors the
intervention

Increased

Cost
effectiveness

No
included
studies (5)

Favors the
comparison
(2)

Does not
favor either
the
intervention
or the
comparison

Equity

Uncertain
(6)

Reduced

Probably
no impact
(1)

Acceptability

Uncertain
(1)

No (3)

Yes (3)

Feasibility

Uncertain
(3)

No (2)

Yes (2)
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Identification

Appendix 2. Search Yield and Results

Records identified through database
searching
(n = 50 )

Additional records identified
through other sources
(n = 0 )

Included

Eligibility

Screening

Records after duplicates removed
(n = 50 )

Records screened
(n = 50 )

Records excluded
(n = 41 )

Full-text articles assessed
for eligibility
(n = 9 )

Full-text articles excluded,
with reasons
(n = 5 )
1 focused on usage rate of
azithromycin

Studies compared to
determine best
(n = 4 )

3 other SRs had their included
RCTs in the latest SR and meta

Used only one meta-analysis

Azithromycin as treatment for COVID-19

1 published in Spanish,
included only one RCT
1 focused on adverse
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1 focused on HCQ
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control)
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Appendix 3. Characteristics of Included Reviews
Review
Year

Review aim

Search strategy

To assess the
efficacy and
safety of
antibiotics
compared to
each other, no
treatment,
standard of
care alone or
placebo or any
other active
intervention
with proven
efficacy for
treatment of
COVID-19
outpatients
and inpatients

Databases: Medline, EMBASE, clinicaltrials.gov, WHO
ICTRP, medRxiv, CENTRAL, Web of Science and WHO
COVID-19 global literature on coronavirus disease

PICO

Data Analysis

Key Findings

Journal
Popp et al
2021

Cochrane
database
of
Systemati
c Reviews
[4]

Population:

Risk of bias:

Adults with RT-PCR confirmed
diagnosis of COVID-19, both
inpatient and outpatient

Cochrane RoB 2.0 tool to assess bias
arising from randomsation process,
due to deviations from the intended
interventions, due to missing outcome
data, in measurement of the outcome,
in selection of reported result

Language restrictions: none
Intervention:
Strategy:

Complete search strategy available in appendix of
published paper

Any antibiotic given with
antiviral and anti-inflammatory
intent was eligible. All doses
ang regimens were eligible

Publication bias:
Contour-enhanced funnel plots

Control:
Last date of search: June 14, 2021

Exclusion criteria:
Non-standard RCT designs (i.e. cluster-randomisation,
cross-over trials), non-randomised interventional and
observational studies.
Antibiotic treatment for other coronavirus disease such
as MERS or SARS

Standard of care, placebo, or
co-interventions which is
comparable to intervention
arm, or other antibiotics

7 studies investigated
treatment in inpatient
settings
3 studies treatment in
outpatient settings

Subgroup analysis
Inpatients with moderate to severe
COVID-19 and outpatients with
asymptomatic or mild COVID-19

Azithromycin vs
SoC/placebo in inpatients

Outcome:
Analysed into two population
groups: inpatients with
moderate to severe COVID19, and outpatients with
asymptomatic or mild COVID19
All-cause mortality at day 28,
60, time to event and at
hospital discharge

Clinical status at day 28, day
60, and up to the longest
follow-up

Azithromycin as treatment for COVID-19

11 studies included (11,281
adult participants) in
qualitative synthesis, 10
studies included in
quantitative synthesis (metaanalysis)

Severity of condition at baseline based
on the WHO clinical progression scale

All-cause mortality at day
28:
RR 0.98 ( 95% CI, 0.901.06), 4 studies, 8600
participants

If sufficient studies, subgroup based
on dose of antibiotic, route of
administration and age (not enough for
current review)

Clinical worsening or death
at day 28:

Sensitivity analysis

RR 0.95 (95% CI, 0.871.03), 1 study, 7311
participants

Including only low risk of bias or some
concerns
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Quality of life

Comparison of preprint articles versus
peer-reviewed artciles

Clinical improvement at day
28

RT PCR confirmed COVID-19 versus
mixed population

RR 0.96 (95% CI, 0.841.11), 3 studies, 8172

Statistical analysis

Serious adverse evenets
during study period

Serious adverse evens
Adverse events
Cardiac arrhythmias

Additional for outpatients:
Admission to hospital or death
at 28 days
Symptom resolution
Study design:
RCTs

Heterogeneity using chi2 test and I2
statistic and 95% prediction interval

RR 1.11 (95% CI, 0.891.40), 4 studies, 794
Arrythmia

If sufficiently homogenous, pooled
data into meta-analysis using the
random-effects model ( RevMan web
2020). For dichotomous outcomes,
using Mantel-Haenszel method while
for continuous outcomes, used the
inverse-variance method

Preprints: included

RR 0.92 (95% CI 0.73-1.15),
4 studies, 7865 participants
Adverse events (any)
RR 1.20 (95% CI, 0.921.57), 3 studies, 355
participants
Azithromycin vs
SoC/placebo in
outpatients
All-cause mortality at day 28
RR 1.0 (95% CI, 0.0615.69), 3 studies, 876
participants
Admission to hospital or
death at 28 days
RR 0.94 (95% CI, 0.571.56), 3 studies, 876
participants

Symptom resolution at day
14
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RR 1.03 (95% CI, 0.951.12), 1 study, 138
participants
Symptom resolution at day
28
RR 0.95 (95% CI, 0.791.15), 2 studies, 549
participants
Serious adverse events
0/454, 2 studies
Azithromycin vs other
antibiotics in inpatients
and outpatients

Study ID

Study Design

Setting

Oldenburg et
al (ACTION)

Randomized
controlled trial

Outpatients
throughout
the US

Total
population
263
participants

Population

Intervention

Comparator

Outcomes

2:1 individuals who tested
positive for SARS-CoV-2
within 7 days before enrolment
(symptomatic or
asymptomatic)

Single oral dose
1.2g azithromycin
suspension (sent
via overnight mail)

Placebo with
similar packaging

Self-reported
absence of
COVID-19
symptoms at
day 14

n=92

n=171
Exclusion: younger than 18yrs
old, had self-reported
macrolide allergy, concurrently
taking HCQ if older than 55,
concurrently taking nelfinavir
or warfarin, pregnant, unable
to receive study drug in the
mail or to complete online
questionnaires
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Appendix 4. AMSTAR-2 rating for systematic reviews and meta-analysis
Popp
AMSTAR Items
(2021)
Date of last search

June 14, 2021

Rating of overall confidence in the results of the review§

HIGH

1. Research questions, inclusion criteria include PICO components

YES

2.* Protocol registered before commencement of the review

YES

3. Selection of study designs to be included were explained

YES

4.* Adequacy of literature search

YES

5. Study selection done by at least 2 reviewers

YES

6. Data extraction done by at least 2 reviewers

YES

7.* Justification for excluding individual studies

YES

8. Described included studies in adequate detail

YES

9.* ROB from individual studies being included in the review

YES

10. Reported sources of funding for studies included

YES

11.* Appropriateness of meta-analytical methods

YES

12. Potential impact of ROB in individual studies

YES

13.* Consideration of ROB when interpreting review results

YES

14. Sufficient explanation of heterogeneity

YES

15.* Assessment of presence and likely impact of publication bias

YES

16. Reported potential COI sources, funding they received

YES
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NOTES:
§

AMSTAR-2 rating for overall confidence.

*Multiple non-critical weaknesses may diminish confidence in the review and it may be appropriate to move the overall appraisal
down from moderate to low confidence.
•
•
•
•

High - No or 1 non-critical weakness: the systematic review provides an accurate and comprehensive summary of the
results of the available studies that address the question of interest
Moderate - More than 1 non-critical weakness*: the systematic review has more than one weakness but no critical flaws.
It may provide an accurate summary of the results of the available studies that were included in the review
Low - 1 critical flaw with or without non-critical weaknesses: the review has a critical flaw and may not provide an accurate
and comprehensive summary of the available studies that address the question of interest
Critically low - More than 1 critical flaw with or without non-critical weaknesses: the review has more than one critical
flaw and should not be relied on to provide an accurate and comprehensive summary of the available studies

Appendix 5. Cochrane Risk of Bias Assessment
Study

Randomization

Oldenburg

No concern
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Deviation from
intended
intervention
No concern

Missing outcome
data

Measurement of
the outcome

Selection of the
reported results

Overall

No concern

Some concern
(self -reported, all
communication
done via
telephone or
email)

No concern

Some concern
due to selfreporting of
outcome
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Appendix 6. Summary of Findings and Forest plots [4]
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