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Supplementary figure A: study selection flowchart

Medline search: 535

Search term: ("covid-19" OR "SARS-COV-
2" OR "Severe acute respiratory distress
syndrome coronavirus 2") AND
"azithromycin"

Other sources: 2 [1, 2]

Preclinical, hypothetical, narrative
review, opinion, article not in
English: 481

Case reports, no clinical endpoint,
small case series (<50), no control
group: 30 [3-32]

Articles included:

- Original research: 20 [1,2, 33-50]

- Meta-analyses: 6 [51-56]

Gyselinck |, et al. BMJ Open Resp Res 2021; 8:e000806. doi: 10.1136/bmijresp-2020-000806



Supplemental material

BMJ Publishi‘;?

Grou
ed on this supp!

Limited

BMJ) disclaimsall liability and ibility arising f eli
b PR T e

BMJ Open Resp Res

Supplementary table A: studies assessing azithromycin (monotherapy and combination therapies)

Reference |Study type and Treatment/intervention |Outcome Results Safety Limitations, remarks
setting
ORIGINAL RESEARCH
Kuderer et [Multicentric, HQ alone (n =89) 30-day mortality |Multivariable adjusted odds ratios for all-  [Not reported - Adjusted for baseline patient
al. retrospective cohort AZ alone (n =93) cause mortality: characteristics, but not for disease
study HQ+AZ (n=181) - HQvs neither: OR, 1.06; 95% Cl, 0.51 - severity
May 2020 Neither (n = 486) 2.20 - Secondary endpoint of severe illness
Cancer patients with - AZ vs neither: OR, 1.30; 95% CI 0.65 - (composite of death, hospital
[33] confirmed or Dosing: 2.64 admission, ICU admission) was
probable diagnosis, |Not reported - AZ + HQ vs neither: OR, 2.93; 95% Cl, associated with both AZ or HQ + AZ,
in- and outpatients 1.79-4.79 for which indication bias by disease
severity is a more plausible
explanation than worsening with
association of azithromycin
Geleris et al.|Monocentric, HQ + AZ (n = 486) Time from study |Multivariable Cox model with inverse Not reported - Data extracted from clinical data
retrospective cohort HQ alone (n = 325) baseline to probability weighting according to warehouse; no data were manually
June 2020 |study, USA AZ alone (n = 127) intubation or propensity score for composite endpoint: extracted from electronic medical
Other (n = 438) death (for - no significant association between records
[2] Hospitalized patients who died treatment with azithromycin and the
patients with Dosing: after intubation, composite end point (hazard ratio, 1.03;
confirmed infection |HQ: 600mg bid day 1, the timing of the 95% Cl, 0.81 to 1.31).
400mg od day 2-5 primary end point
AZ: 500mg od day 1, 250mg |was defined as
od day 2-5 the time of
intubation)
Rosenberg |Multicentric, HQ alone (n = 271) In hospital Adjusted Cox regression hazard ratio for Cardiac arrest more likely in HQ + AZ but | - Adverse events recorded at any
etal. retrospective cohort AZ alone (n=211) mortality mortality not in either AZ alone or HQ alone point during hospitalization,
study, USA HQ + AZ (n =735) - HQ + AZ vs neither: HR, 1.35; 95% Cl, potentially before drug initiation
June 2020 neither (221) 0.76-2.40; p=0.31 - Some potential confounders (e.g.
Hospitalized - HQ alone vs neither: HR, 1.08; 95% Cl, inflammatory markers) not available
[34] patients with Dosing: 0.63-1.85; p=0.79 for multivariate analysis
confirmed infection |Different regimens - AZ alone vs neither: HR, 0.56; 95% Cl, - Mortality endpoint was not adjusted
0.27-1.56; p=0.14 for MV or CPAP
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Arshad et |Multicentric, HQ alone (n = 1202) In-hospital Adjusted Cox regression hazard ratio for - No patient had documented torsade - More steroid use in treated patients
al. retrospective cohort AZ alone (n =147) mortality mortality de pointes. (although corrected for in propensity
study, USA HQ + AZ (n =783) - HQ alone vs neither: HR, 0.340; 95% Cl, | - Suggests no differences between matching, however no propensity
July 2020 Neither 0.254 - 0.455; p<0.001 treatment arms, although specific data| matching was done for azithromycin
Hospitalized - AZ alone vs neither: HR, 1.050; 95% CI not provided. effect)
[35] patients with Dosing: 0.682 - 1.616; p = 0.825 - Immortal time bias
confirmed infection |HQ: 400mg bid day 1 and - HQ+ AZ vs neither: HR, 0.294; 95% Cl, - Discrepancy between higher
200mg bid day 2-5 0.218 - 0.396; p<0.001 mortality and lower ICU stay in not-
AZ: 500mg od day 1, 250 od NB: 190 propensity matched HQ patients treated group may depend on
day 2-5 vs 190 neither: HR, 0.487; 95% Cl 0.285 - patient characteristics not
0.832; p=0.009 accounted for in multivariate
analysis (e.g. no treatment because
palliative care)
Tanriverdi |Monocentric, HQ alone (n=30) Clinical course, Duration of hospitalization: No unexpected arrhythmia or cardiac - 51% were probable cases without
etal. retrospective cohort HQ + AZ (n =26) duration of - subgroup analysis of HQ + AZvs HQ +  |event observed. PCR confirmation
study, Turkey HQ + favipiravir (n =9) |hospitalization, other antibiotic: 6.68 days vs 8.16 days; - Small sample size
July 2020 HQ + lopinavir/ritonavir (n |mortality, ... p =0.027 - AZ patients recruited after guidance
Hospitalized =18) update, possible increased
[36] patients with No difference in other outcomes including experience with COVID patients not
probable or Dosing: mortality, ICU admission accounted for
confirmed infection |HQ: 400mg bid day 1,
200mg bid day 2-10
AZ: 500mg od day 1, 250 od
day 2-5
Satlin et al. |Multicentric, HQ alone (n =132) Safety, tolerability [Multivariate adjusted odds ratio for QTc increased above 500ms in 47 of 117 | - Small sample size with low number
retrospective cohort HQ + AZ (n =27) and clinical hypoxia improvement patients who had ECG follow up, of which| of AZ patients
July 2020 |study, USA outcomes - HQ + 23 days of azithromycin vs HQ 3 concomitantly used azithromycin. - Univariate prefiltering and small
HQ: 600mg bid day 1, (hypoxia, need for| alone: multivariate adjusted OR, 0.99; sample size may have excluded
[37] Hospitalized 400mg od day 2-5 MV, mortality) 95% Cl, 0.38 — 2.60; p not reported Only 1 patient developed non-sustained confounders from the multivariate
patients with AZ: 500mg bid day 1, monomorphic VT and this was in the HQ model
confirmed infection |250mg od day 2-5 Multivariate adjusted odds ratio for alone group. No other ventricular
mortality tachycardia was reported.
- HQ + 23 days of azithromycin vs HQ
alone: OR, 1.14; 95% Cl, 0.37-3.50; p not
reported
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(1]

relatives, France

Outpatients with flu-
like symptoms with
confirmed and
suspected infection

Dosing:

AZ: 500mg od day 1, 250mg
od day 2-5

HQ: 600mg od for 7 to 10
days

neither)

AZ + HQ: 9.2 days (p < 0.0001 for AZ +
HQ vs neither; p = 0.26 for AZ vs AZ +
HQ)

Similar results with Logrank analysis.
Similar results in case-control analysis
(3x19 patients matched for age, sex and
body mass index)

before initiation of HQ in all patients)
Gastrointestinal adverse events
reported in treatment group

Cavalcanti |Multicentric, open HQ alone (n = 159) Clinical status on |Proportional odds of having a worse score | - Safety population also included AZ - Point of estimate instead of cox
etal. label randomized HQ +AZ (n=172) day 15 on ordinal |at day 15: alone patients. regression
controlled trial, Neither (n =173) scale - HQ +AZ vs SOC: OR 0.99; 95% Cl, 0.57 - | - More AE reported in HQ + AZ group or
July 2020 |Brazil 1.73; p=1.00 HQ alone group than in AZ alone
Dosing: - HQalone vs SOC: OR, 1.21; 95% Cl, 0.69 group and neither group
[38] Hospitalized HQ: 400mg bid for 7 days -2.11; p=1.00 - Prolongation of QT and elevated liver
patients with AZ: 500mg od for 7days - HQ+ AZ vs HQ alone: OR, 0.82; 95% ClI, enzymes were more common in HQ
confirmed infection, 0.47 - 1.43; p=1.00 alone group or HQ + AZ group than in
mild to moderate neither group (however more serial
disease ECG follow up in treated patients)
Guerin et al.|Prospective AZ alone (n =34) Time to complete |Mean times to achieve clinical recovery - No serious adverse event nor - 42% of patients were not PCR
observational study AZ + HQ (n = 20) clinical recovery | - Neither: 25.8 days cardiovascular events were reported confirmed
July 2020 |in MDs and their Neither (n = 34) - AZ:12.9 days (p < 0.0001 for AZ vs in any treatment group (ECG done - Some patients were not treated

because of contra-indications, which
may signal more comorbid
untreated population

Matched controls not matched for
disease severity

confirmed infection

HQ + AZ vs neither: HR, 0.98; 95% Cl,
0.75-1.28; p = 0.89

Monforte et|Monocentric, HQ alone (n =197) In-hospital Adjusted hazard ratio for in hospital Not reported
al. retrospective cohort HQ + AZ (n = 94) mortality mortality:
study, Milan Neither (n = 92), but 47 - HQ s neither: HR, 0.66; 95% Cl, 0.39 —
July 2020 received other treatment 1.11; p=0.118
Hospitalized (lopinavir, darunavir, - HQ+ AZ vs neither: HR, 0.44; 95%Cl,
[39] patients with steroids or other 0.24 -0.82; p = 0.009
confirmed infection | immunomodulatory drugs) NB: treatment effectiveness was more
substantial in less severe cases
Dosing: not reported
Ipetal. [Multicentric, HQ alone (n = 441) 30-day mortality |Propensity score stratification adjusted Not reported - Sampling bias as data was collected
retrospective cohort AZ alone (n = 256) hazard ratio for 30-day mortality from convenience sample
August  |study, USA HQ + AZ (n = 1473) - HQalone vs no HQ: HR, 1.02; 95% Cl, - Better to use propensity matching
2020 Neither (n = 342) 0.83-1.27;p=0.83 than stratification
Hospitalized - AZ alone vs no AZ: HR, 0.89; 95% Cl, 0.72
[40] patients with Dosing: heterogeneous -1.10; p=0.28
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Magagnoli
etal.

Aug 2020

[41]

Multicentric,
retrospective cohort
study, USA

Hospitalized
patients with
confirmed infection

HQ alone (n = 198)
HQ + AZ (n = 214)
Neither (n = 395)

Dosing:
Different regimens

Mortality, use of
MV

Propensity score adjusted (regression on

propensity splines) hazard ratio for risk of

death from any cause

- HQalone vs neither: HR, 1.83; 95% ClI
1.16 - 2.89; p = 0.009

- HQ+ AZ vs neither: HR, 1.31; 95% CI
0.80-2.15; p=0.28

Propensity score adjusted hazard ratio for

risk of mechanical ventilation

- HQalone vs neither: HR, 1.19; 95% Cl,
0.78-1.82; p=0.42

- HQ + AZ vs neither: HR, 1.09; 95% ClI,
0.72-1.66; p=0.69

Not reported

Factors that may have influenced
treatment decisions (e.g. palliative
care) are possibly not accounted for
in propensity scoring for multivariate
regression

Loss of significance for addition of
AZ suggests indication bias or effect
from AZ

Sekhavati et

Monocentric, open

AZ + HQ + LPV/R (n = 56)

Vital signs,

Duration of hospitalization
- AZ group 4.61 days vs non-AZ group 5.96

No adverse events while using a risk
scoring system to exclude patients at

ICU admission was less for AZ-group
(2) versus non-AZ group (7), which

patients with
confirmed infection

Dosing:
HQ: 200mg bid 5-7 days
AZ: 500mg od for 5 days

0.53-1.08
- HQ + AZ vs neither: OR, 1.13; 95% Cl,
0.77-1.69

al. label RCT, Teheran HQ + LPV/R (n=55) hypoxia, duration
of hospitalisation, days; p =0.02 high risk for QT-prolongation was not significant but could with
August  |Hospitalized Dosing: need for and Mean duration of ICU stay: this low numbers have significantly
2020 patients with AZ 500mg od 5 days length of intensive| - AZ-group 5 days vs non-AZ group 4.43 impacted length of stay
confirmed disease |HQ 400mg od 5 days care unit days; p=0.157 - Exclusion for high risk of QT-
[42] Liponavir/ritonavir admission, NB: Also, better oxygenation at discharge prolongation would have better
400/100mg bid 5 days mortality rate and |for AZ-group been done before study inclusion
results of 30-day rather than after inclusion in AZ
follow-up after group per protocol, but no such
discharge patients occurred in study
Albani et al. |Monocentric, HQ alone (n =211) In-hospital Overlap weighted propensity score Not reported - Factors that may have influenced
retrospective cohort AZ alone (n =421) mortality adjusted odds ratio for in hospital mortality treatment decisions (e.g. palliative
Aug 2020 (study, Italy HQ + AZ (n = 166) - AZ alone vs neither: OR, 0.60; 95% ClI, care) or some measures for disease
Neither (n = 605) 0.42-0.85 severity (lymphocytes, D-dimers)
[43] Hospitalized - HQ alone vs neither OR, 0.76; 95% ClI, were not accounted for in

multivariate regression
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Rodriguez- |Multicentric, Regimen without AZ (n=  |0,/FiO; at 48 Mean difference in O,/FiO, at 48 hours of |Insufficient events to draw conclusions - Small sample sizes, especially after
Molinero et |retrospective cohort [29) or with AZ (n = 29) hours after matched subcohorts matching.
al. study, Spain Matched subcohorts inclusion and - AZvs no AZ: A 02/Fi02, 0.02%; 95% ClI, -
length of hospital 1.35% - 1.39%; p=0.980
Sep 2020 |Hospitalized Regimen without AZ (n= |stay Adjusted Cox regression hazard ratio for
patients with 63) or with AZ (n = 120) time to discharge in unmatched cohorts
[44] confirmed infection |Unmatched subcohorts - AZ vs no AZ: HR, 1.45; 95% Cl, 0.88-2.41;
p=0.150
Dosing:
AZ: 500mg od day 1 and
250mg od day 2-5
Furtado et |Multicentric open HQ alone (n = 183) Clinical status on |Proportional odds of being in worse clinical |Proportion of patients with any serious - Large estimated effect size limits
al. label randomized HQ + AZ (n =214) day 15 category: adverse event was 42% in the power analysis
controlled trial, - AZ+HQvs HQ: OR, 1.36; 95% Cl, 0.94— |azithromycin group and 38% in the
Sep 2020 |Brazil Dosing: 1.97; p=0.11 control group (p=0.35)
HQ: 400mg bid 10 days
[45] Hospitalized AZ: 500mg od 10 days
patients with
confirmed infection,
severe disease
Lauriola et |Monocentric, HQ alone (n=17) In-hospital Adjusted Cox regression hazard ratio for in |No fatal arrhythmias have been observed | - Small sample size, monocentric
al. retrospective cohort HQ + AZ (n =297) mortality hospital mortality during treatment
study, Italy neither (n = 63) - HQ alone vs neither: HR 1.108; 95% Cl,
Sep 2020 0.536 —2.293; p=0.782
Hospitalized Dosing: - HQ+ AZ vs neither: HR, 0.265; 95% ClI,
[46] patients with HQ: 200mg bid 10 days 0.171-0.412; p<0.001
confirmed infection |AZ: 500mg od 10 days
Ayerbe et |Multicentric, HQ alone (n = 670) Mortality (over Multivariate logistic regression adjusted Not reported
al. retrospective cohort HQ+ AZ (n = 1187) study window: odds ratio for mortality for AZ + HQ vs HQ
study, Spain neither (n = 162) March — April) alone (3th of 4 tested models):
Sep - main effect of AZ on mortality: OR, 0.53;
Hospitalized Dosing: 95% Cl, 0.19-1.50; p = 0.233
[47] patients with HQ: 400mg bid day 1, - No interaction effect between AZ and
confirmed infection |200mg bid day 2-5 HQ on mortality: OR, 1.11; 95% Cl, 0.38
AZ: not reported —3.29; p=0.846
NB: HQ was associated with lower
mortality: OR, 0.45; 95% Cl, 0.30 - 0.68; p
<0.001
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Lammers et
al.

Sep

Multicentric,
observational cohort
study, The
Netherlands

HQ/CQ alone (n = 487)
HQ/cQ + AZ (n = 79)
AZ alone (n=131)
neither (n = 367)

Death and ICU
admission
(composite
endpoint)

Logrank test shows no difference in Kaplan-
Meier curves for reaching composite
endpoint of death or ICU admission with or
without AZ (p = 0.071)

Not reported

Propensity matching was done for
HQ and not for AZ

Factors that may have influenced
treatment decisions (e.g. palliative
care) or some measures for disease

Outpatients with
confirmed infection

AZ without HQ or
prednisone (n = 106)
AZ combined with HQ or
prednisone (n = 489)
No antiviral treatment (n =
122)

Dosing:

HQ: 400mg bid day 1,
400mg od day 2-5

Predni: 1Img/kg od 5 days
starting not earlier than day
6

AZ: 500mg od 5 days

0.93; 95% Cl 0.72 — 1.90)

deaths attributable to such arrhythmias

[48] Hospitalized Dosing NB: HQ but not CQ was associated with severity (lymphocytes, D-dimers)
patients with HQ: 400mg bid day 1, decreased propensity adjusted hazard ratio were not accounted for in
confirmed infection [200mg bid day 2-5 for reaching composite endpoint: HR, 0.68; multivariate regression
or typical disease AZ: not reported 95% Cl, 0.49-0.95; p=0.24
findings on CT, mild
to moderate disease

Annie et al. [Multicentric, HQ alone (n =367) vs no |All-cause 30-days |Propensity score matched odds ratio for Propensity matched odds ratio for - Factors that may have influenced
Oktober |retrospective cohort HQ (n =367) mortality mortality composite of overall mortality and treatment decisions (e.g. palliative
[49] study HQ + AZ (n =199) vs no HQ - HQ alone vs neither: OR, 0.95; 95% Cl, |arrhythmia: care) or some measures for disease
(n=199) 0.62 -1.46; p =0.828 - HQ + AZ vs neither: OR, 1.00; 95% ClI, severity (lymphocytes, D-dimers)
Hospitalized (propensity matched - HQ + AZ vs neither: OR, 1.24; 95% Cl 0.59-1.69; p=1.00 were not accounted for in
patients with sample taken from 3012 0.70-2.22; p=0.461 multivariate regression
confirmed infection hospitalized patients)
Dosing: not reported
Szente et al. |Prospective HQ, AZ, prednisolone, zinc |Hospitalization Multivariate logistic regression adjusted No cardiac arrhythmia events requiring - Of initial sample of 25000 patients,
November |observational study [sulphate, ivermectin and  |risk odds ratio for hospitalization medication termination for any of the only 717 with confirmed infection
[50] oseltamivir were allowed - AZ vs no AZ containing regimens: OR, medications used were observed, not were analyzed

Indication bias may still exist despite
multivariate correction
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Rosenberg et al

prolongation

1.43;p=0.61

META ANALYSES
Patel et al. [Systematic review |HQ+ AZ (n =854) vs SOC (n |All-cause Odds ratio for death Increased all-cause mortality but causes
and meta-analysis; =395) mortality - HQ+ AZ vs neither: OR, 2.33; 95% Cl, not assessed
June 2020 |[uses data Magagnoli 1.63 -3.34; p < 0.00001
et al, Rosenberg et HQ + AZ (n = 854) vs HQ - HQ+ AZ vs HQ alone: OR, 1.07; 95% ClI,
[51] al alone (n = 388) 0.58-1.98); p=0.83
Das et al. |Meta-analysis using HQ alone (n = 3481) All-cause Odds ratio for death - HQ + AZ associated with increased - The outcomes that favoured HQ
July 2020 |data from HQ + AZ (n = 1145) mortality - HQ alone vs neither: OR, 0.87; 95% Cl, mortality (HQ alone vs HQ + AZ OR over HQ + AZ were not cardiac
Magagnoli et al, Neither (n = 1165) 0.46 —1.64; p 0.66 0.7) adverse events but mortality rate
[52] Rosenberg et al for - HQ+ AZ vs neither: OR, 2.84; 95% Cl, - HQ +/- AZ was associated with and development of severe disease;
AZ assessment 2.19-3.69; p < 0.001 increased occurrence of cardiac little mechanistic rationale to expect
- HQvs HQ + AZ: OR, 0.7; 95% Cl, 0.54 — adverse events but no difference in disease worsening with association
0.9; p =0.006 cardiac adverse events between HQ of AZ and effect may thus be due to
alone and HQ + AZ residual indication bias
Fiolet et al. |Meta-analysis using HQ alone (n=11932) Mortality Relative risk for death - HQ + AZ associated with increased
August [53] |data from Ip et al, AZ + HQ (8081) - HQ alone vs neither: RR, 0.83; 95% ClI, mortality
Magagnoli et al, Neither (n = 12930) 0.65-1.06
Rosenberg et al, Ip - HQ+ AZ vs neither: RR, 1.27; 95% Cl,
et al 1.04 -1.54
Yang et al. |Meta-analysis using HQ alone (n = 451) All-cause 0Odds ratio for death - HQ + AZ associated with increased - Duration of follow up (< 14 days or >
September |data from Vs mortality, - HQ alone vs neither: OR, 1.23; 95% Cl, mortality 14 days) reduces mortality
[54] Magagnoli et al, neither (n = 930) progression to 0.38-3.97;p =0.73 - Trend towards QT prolongation in HQ difference (early CV side effects but
Rosenberg et al severe illness - HQ + AZ vs neither: OR, 2.34; 95% ClI, treatment did not reach significance long term infection reduction?)
1.63-3.36; p < 0.00001 - Trend towards increased
HQ + AZ (n = 854) progression to severe disease in
Vs combination treatment; little
neither (n = 395) mechanistic rationale to expect
disease worsening with association
of AZ and effect may thus be due to
residual indication bias
Kashour et |Meta-analysis using | 15938 patients to assess |Short-term Adjusted OR on short term mortality: - HQ + AZ associated with increased
al. Oktober |data from effect of HQ mortality - HQ alone vs neither: effect estimate, short-term mortality
[55] Rosenberg et al, 1.05; 95% Cl, 0.96 — 1.15; p = 0.647
Magagnoli et al, 3430 patients to assess - HQ+ AZ vs neither: effect estimate,
Kuderer et al, effect of HQ + AZ 1.32; 95% Cl, 1.00 — 1.75; p = 0.008
Mega et al. |Meta-analysis using HQ + AZ (n =729) All-cause Odds ratio for composite of death or ICU  |Odds ratio for QT prolongation:
October |data from HQ alone (n = 1684) mortality, ICU admission - HQ+ AZvs HQ alone: OR, 1.11; 95% ClI,
[56] Magagnoli et al, admission, QT - HQvs HQ + AZ: OR, 0.88; 95% Cl, 0.55- 0.54-2.28; p =0.79
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AZ: azithromycin, Cl: confidence interval, CQ: chloroquine, HQ: hydroxychloroquine, HR: hazard ratio, O,/FiO,:. ratio of oxygen saturation (%) over fraction of inspired oxygen
(%), MV: mechanical ventilation, OR: odds ratio, RCT: randomized controlled trial, RR: relative risk
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