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ABSTRACT
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Ritonavir

As ro specific pharmacologiczl treatment has been vzlidzted for use in coronavirus disease 2019 (COVID-
19), we aimed to assass the effactiveness of azithromycin (AZM) in these patents a2t a raferral cen-
tre in Iran, An open label, randomised controlled trial was conducted on patients with laboratory
confirmed COVID-19. A total of 55 patients in the control group receiving kydroxychleroquine (HCQ) and
lopinavir/ritonavir (LPV/r) were compared with 5C patients in the case group who in acdition to the
same regimen also received AZM. Patients with prior cardiac disease were excluded from the study. Fur-
thermore, patients from the case group were assessed for cardiac arrythmia risk based on the American
College of Cardiology (ACC) risk assessment for nse of AZM ard HCQ. The main ontcome measues were
vital signs, SpO; levels, duration of hospitalisation, need for and length of intensive carz unit admission,
mortality rate and results of 30-day bllow-up after discharge. Initially. there was no sigrificart differsrce
between ths genaral conditions and vital signs of the tao groups. The SpO; levels at discherge were sig-
nificantly higher, the respiratory rate was lower ard the durition of admission was shorter in the case
group. [here was no significant difference in the mortality rate between the two groups, Fatients who
reccived AZM in addition te HCQ and LP'V/r had a better general conditicn. HCQ+AZM combination may
be beneficial for individuals who are krown tc have a very low underlying nsk for cerdiac arrythmia
based on the ACC criteria.

© 2020 Elsevier Lid and International Suciety of Antimicrebial Chemotherapy. Al rights reserved

1. Introduction

a global concern. Disease symptoms resemble a viral pneumonia
and genetic analysis of lower respiratory tract samples of early

In late Dacember 2019, an outbreak of an emerging disease infected patients showed an infection caused by the novel coro-
with & remarkably high virulence in Wuhan, China, soon became navirus 2019-nLoV, subsequently named severe acute respiratory

syndiome cotonavitus 2 (SARS-CoV-2), whicl causes cortonavitus
discase 2019 (COVID-19). The discase rap:dly spread throughour

* Corresponding author. Tel.: ~98 21 €119 2659; fax: +98 21 6658 1657. China and infected multiple other counrres [1.2] On 12 March
E-maii adcresses. fatervejafari72@gmail com (F. afani), ghiasvand_62@yahod com 2020, the World Health Organization (WHO) dedared the epidemic

(E Ghaasvand).
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ARTICLE INFO ABSTRACT

Editor: Dr. Po-Ren Hsueh Background: Chloroquine and hydroxychl ine have been found to be efficient on SARS-CoV-2, and

reported to be efficient in Chinese COV-19 ?patiems. We evaluate the effect of hydroxychloroquine on

Key words:

2019-nCoV respiratory viral loads.

SARS-CoV-2 Patients and methods: French Confirmed COVID-19 patients were included in a single arm protocol
COoVID-19 from early March to March 16%, to receive 600mg of hydroxychloroquine daily and their viral load in
Hydroxychloroquine nasopharyngeal swabs was tested daily in a hospital setting. Depending on their dinical presentation,
élzi:::"rz:ln azithromycin was added to the treatment. Untreated patients from another center and cases refusing the

protocol were included as negative controls. Presence and absence of virus at Day6-post inclusion was
considered the end point.

Results: Six patients were asymptomatic, 22 had upper respiratory tract infection symptoms and eight
had lower respiratory tract infection symptoms.

Twenty cases were treated in this study and showed a significant reduction of the viral carriage at
D6-post inclusion compared to controls, and much lower average carrying duration than reported in the
litterature for untreated patients. Azithromycin added to hydroxychloroquine was significantly more effi-
cient for virus elimination.

Conclusion: Despite its small sample size, our survey shows that hydroxychloroquine treatment is signifi-
cantly associated with viral load reduction/disappearance in COVID-19 patients and its effect is reinforced
by azithromycin.

© 2020 Published by Elsevier B.V.

1. Introduction

* Given his role as Editor in Chief of this journal, Jean Marc Rolain had no in- In late December 2019, an outbreak of an emerging disease

volvement in the peer-review of this article and has no access to information re-
garding its pe iew. Full ility for the pi process for this arti-
cle was delegated to PR. Hsueh.
* Corresponding author.
E-mail address: Didier.raoult@gmail.com (D. Raoult).
S equal work

https://doLorg/10.1016}.jant imicag. 2020.105949
0924-8579/© 2020 Published by Elsevier B.V.

(COVID-19) due to a novel coronavirus (later named SARS-CoV-
2) started in Wuhan, China and rapidly spread in China and out-
side [1,2]. The WHO declared the epidemic of COVID-19 as a pan-
demic on March 12" 2020 [3]. According to a recent Chinese study,
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ARTIOCLE INFQO ARSTRACT

Keywords: Background: We need an effective treatment to cure COVID-19 patients and to decrease virus carriage duration.

COVID-19 Methods: We conducted an uncontrolled, non-comparative, observational study in a cohort of 80 relatively

SARS-CoV-2 mildly infected inpatients treated with a combination of hydroxychlorcquine and azithromycin over a period of

Hydroxychloroquine at least three days, with three main measurements: clinical as assessed by PCR and

‘:,z__":hmmycm culture, and length of stay in infectious disease unit (IDU).

s Results: All patients improved clinically except one 86 year-old patient who died, and one 74 year-old patient
still in intensive care. A rapid fall of nasopharyngeal viral load was noted, with 83% negative at Day7, and 93%
a Day8. Virus cultures from patient respiratory samples were negative in 97.5% of patients at Day5.
Consequently patients were able to be rapidly discharged from IDU with a mean lcngth of stay of ﬁvc days.
Conclusion: We believe there is urgency to evaluate the effectiveness of this p ially-life saving therapeutic
strategy at a larger scale, both to treat and cure patients at an early stage bcforc irreversible severe respiratory
complications take hold and to decrease duration of carriage and avoid the spread of the disease. Furthermore,
the cost of treatment is negligible.

1. Introduction China and quickly spread in a substantal number of countries [1,2]. The

epidemic was declared a pandemic by the WHO on March 12, 2020 [3].
In late December 2019, an outbreak of an emerging disease (COVID19) According to a Chinese study, 80% of patients present with mild symptoms
duie to a navel coronaviris (named SARS-CoV-2. latter) began in Withan and rhe overall fatality rate is about 2.3%. although this rises 0 8.0% in

The paper was accepted based on six peer reviaws previously conducted for another journal.

* Corresponding author. 1HU-Méditerranée Infection, Marseille, France.

E-mail address: didier.rzoult@ gmail.com (D. Raoult).
! Fyual work.
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1477-8939/ © 2020 Elsevier Ltd. All rights reserved.
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ARTICLEINFO ABSTRACT
Keywords: Background: In France, the ination hy quine (HCQ) and azithromycin (AZ) is used in the
SARS-CoV-2 treatment of COVID-19,
COVID-19 Metheds: We retrospectively report on 1061 SARS-CoV-2 positive tested patients treated for at least three days
Hydroxychloroquine with the following regimen: HCQ (200 mg three times daily for ten days) + AZ (500 mg on day 1 followed by
Asthremycia 250 mg daily for the next four days). Outcomes were death, clinical worsening (transfer to ICU, and > 10 day
1} ) and viral shedding p (> 10 days).
Results: A total of 1061 patients were included in this analysis (46.4% male, mean age 43.6 years = range 14-95
years), Good clinical come and virological cure were obtained in 973 patients within 10 days (91.7%).

Prolonged viral carriage was observed in 47 patients (4.4%) and was associated to a higher viral load at diag-
nosis (p < .001) but viral culture was negative at day 10. All but one, were PCR-cleared at day 15. A poor
clinical outcome (PClin0O) was observed for 46 patients (4.3%) and 8 died (0.75%) (74~95 years old). All deaths
resulted from respiratory failure and not from cardiac toxicity. Five patients are still hospitalized (98.7% of
patients cured so far), PClinO was associated with older age (OR 1.11), severity of illness at admission (OR
10.05) and low HCQ serum concentration. PClinO was independently associated with the use of selective beta-

blocking agents and amgiutensm Il receptor blmken (p < .05). A total of 2.3% of patients reported mild adverse
events (g; inal or skin sy ia and transient blurred vision).

Conclusion: Administration of the HCQ+ AZ combination before COVID-19 complications occur is safe and as-
sociated with a very low fatality rate in patients.

* Corresponding author. IHU - Méditerranée Infection, 19-21 baulevard Jean Moulin, 13005, Marseille, France.
Email address: didier.rooult@gmail.com (D. Raoult).
! Equal contributors,
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IMPORTANCE Hydroxychloroquine, with or without azithromycin, has been considered as a
possible therapeutic agent for patients with coronavirus disease 2019 (COVID-19). However,
there are limited data on efficacy and associated adverse events.

OBJECTIVE To describe the association between use of hydroxychloroquine, with or without
azithromycin, and clinical outcomes among hospital inpatients diagnosed with COVID-19.

DESIGN, SETTING, AND PARTICIPANTS Retrospective multicenter cohort study of patients from
arandom sample of all admitted patients with laboratory-confirmed COVID-19 in 25 hospitals,
representing 88.2% of patients with COVID-19 in the New York metropolitan region. Eligible
patients were admitted for at least 24 hours between March 15 and 28, 2020. Medications,
preexisting conditions, clinical measures on admission, outcomes, and adverse events were
abstracted from medical records. The date of final follow-up was April 24, 2020.

EXPOSURES Receipt of both hydroxychloroquine and azithromycin, hydroxychloroquine
alone, azithromycin alone, or neither.

MAIN OUTCOMES AND MEASURES Primary outcome was in-hospital mortality. Secondary
outcomes were cardiac arrest and abnormal electrocardiogram findings (arrhythmia
or QT prolongation).

RESULTS Among 1438 hospitalized patients with a diagnosis of COVID-19 (858 [59.7%] male,
median age, 63 years), those receiving hydroxychloroquine, azithromycin, or both were more
likely than those not receiving either drug to have diabetes, respiratory rate >22/min,
abnormal chest imaging findings, O, saturation lower than 90%, and aspartate
aminotransferase greater than 40 U/L. Overall in-hospital mortality was 20.3% (95% Cl,
18.2%-22.4%). The probability of death for patients receiving hydroxychloroquine +
azithromycin was 189/735 (25.7% [95% Cl, 22.3%-28.9%]), hydroxychloroquine alone,
54/271(19.9% [95% Cl, 15.2%-24.7%])), azithromycin alone, 21/211 (10.0% [95% ClI,
5.9%-14.0%)), and neither drug, 28/221(12.7% [95% CI, 8.3%-17.1%)]). In adjusted Cox
proportional hazards models, compared with patients receiving neither drug, there were no
significant differences in mortality for patients receiving hydroxychloroquine + azithromycin
(HR,1.35[95% Cl, 0.76-2.40]), hydroxychloroquine alone (HR, 1.08 [95% CI, 0.63-1.85]), or
azithromycin alone (HR, 0.56 [95% Cl, 0.26-1.21]). In logistic models, compared with patients
receiving neither drug cardiac arrest was significantly more likely in patients receiving
hydroxychloroquine + azithromycin (adjusted OR, 2.13 [95% Cl, 112-4.05]), but not
hydroxychloroquine alone (adjusted OR, 1.91[95% Cl, 0.96-3.81]) or azithromycin alone
(adjusted OR, 0.64 [95% Cl, 0.27-1.56)), . In adjusted logistic regression models, there were
no significant differences in the relative likelihood of abnormal electrocardiogram findings.

CONCLUSIONS AND RELEVANCE Among patients hospitalized in metropolitan New York with
COVID-19, treatment with hydroxychloroquine, azithromycin, or both, compared with neither
treatment, was not significantly associated with differences in in-hospital mortality. However,
the interpretation of these findings may be limited by the observational design.

JAMA.2020;323(24):2493-2502. doi:10.1001/jama.2020.8630
Published online May 11, 2020.

© 2020 American Medical Association. All rights reserved.
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