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Shortly following the onset of the SARS-COV-2 pamile Raoult's group from
Marseille published a study describing improveahgical cure with
hydroxychloroquine (HCQ), especially in combinatisith azithromycin! Beyond
being "non-randomized" this was a small, unadjustadparison including 36
patients in total, reporting only on virologicalreutand excluding from the analysis
the most severely-ill patients. It was probably niees an alert for a potentially useful
treatment and reported as responsible sharingedbttal experience given the urgent
situation (as the authors noted " we believe thatesults should be shared with the
scientific community"). Yet this publication lauredha heated debate of HCQ
believers and non-believers, moving far beyond¢adm of science with politicians
expressing views, countries stockpiling the drud people taking it prophylactically.
23 This also led to a flurry of studies, resultingiim more than 25 systematic
reviews and/ or meta-analyses summarizing speltyfitee efficacy of HCQ for
COVID-19 from these studies on PubMed and 12 unglst on medRxiv. A
systematic review of observational studies andeemged controlled (RCTS)
published recently in CMI concluded no benefit H£Q and increased mortality with

HCQ and azithromycirt. Is this the last word on HCQ for corona?

Beneficial effects of HCQ are possible given muétiagntiviral and anti-inflammatory
properties of the drug. It is active in-vitro ageti®SARS-COV-2 and has been
identified independently in screening of chemidaddries and through mapping to
SARS-COV-2 protein target3” These data are probably sufficient to warraniciin
assessment. Many observational studies were peldlighlowing the first from
Marseille. All suffer from limitations inherent twbservations; the stress of the

pandemic and possibly the debate arising follovtivefirst study from Marseille



resulted in publication of observational studiest thould not have been published
otherwise® While many sources of bias exist in observatistadiies, two should be
stressed: confounding and deviations from the dedrinterventions. Whether
believing or not in HCQ's efficacy or whether compg between different centers,
the patients treated with HCQ will not be similarthose not given HCQ. Enough
data on the patients and a large enough sampléssieeded to allow for adjustment.
Previously identified risk factors for death in CV¥19 include age, male sex,
ethnicity in the UK, deprivation, most comorbid#jalisease presentation and
hospital-level data** All these data must be collected, compared anasgetj for as
relevant. Unlike in RCTSs, treatment is not staddaad in observational studies. As a
minimum, observational studies should define thet $ime, dosing and minimal
duration of HCQ that can reasonably affect the sewf the disease and collect data
on concomitant therapy, especially medications iight affect the outcome (e.qg.
steroids). None of the studies to date addressafdaoding or treatment definitions
appropriately. Their risk of bias using the ROBIN®ol is being summarized in a
living systematic review'* **None of the studies achieved low risk of bias aller

and many were classified at critical risk.

Three RCTs covering the spectrum of COVID-19 diseseyverity currently provide
high-quality evidence. The RECOVERY trial is a fda trial carried out in many
hospitals in the UK including 4716 patientSAlthough both probable and confirmed
COVID-19 patients were included, 90% had virologmanfirmation of SARS-COV-
2. HCQ dosing was high compared to usual dosingvé¥er, considering both
beneficial and adverse effects, the rate rati@aliecause mortality at 28 days was

1.09, 95% confidence intervals (Cl) 0.97-1.23 (riavor of standard therapy). The



confidence interval is sufficiently narrow to ditgmactice, precluding a benefit for
HCQ with 97% certainty (within a 5% significancedd). With an upper 95%
confidence OR of 1.23 it does not preclude an advenpact on mortality. Its
methodology is the robust methodology of a pragomatn-blinded RCT examining
an objective outcome and generates high-certaintieace by the GRADE
classification. The trial included hospitalizedipats at a median of 9 (5-14) days
after symptom onset, 76.4% required oxygen or machhventilation at
randomization and the 28-day mortality was 25.724 (14716). Thus, it concludes
on the lack of HCQ beneficial effects in this patipopulation, probably at an

advanced phase of the disease with respiratoryficisncy.

Cavalcanti et al. reported on 504 patients withficared COVID-19 in 55 centers in
Brazil, with mild to moderate COVID-19, hospitalizbut without respiratory failure.
15 Accordingly, the mortality in the trial was lowgr8/504, 3.6%). In this population,
the patient-relevant outcome is probably detenonato severe disease and ultimately
mortality and indeed the trial used a seven-paidinal scale ranging from full
recovery to death at 15 days. The trial reporteddds ratio of 0.99 (95% CI1 0.57-
1.73) and 1.21 (95% CI 0.69-2.11) for a worst ooteavith HCQ and HCQ +
azithromycin, respectively, both vs. standard céhe odds ratio for death in-hospital
was 1.05 (95% CI 0.39-2.85). Skipper et al. add@$lse patient population in the
community at onset of the disease, within a fewsdsfter symptom onset. This was a
pragmatic study using social media, email and wetbeys for patient recruitment,
randomization and self-reported outcome data dodlecPatients had either
confirmed COVD-19 (145/423, 34.3%) or were symptooafter exposure to a

confirmed COVID-19 contact. The between-group ddfece in symptom



improvement at 14 days for HCQ vs. placebo was/-pdints (95% CI -0.61 to 0.07
points, difference<1 in favor of HCQ). The outcom&s assessed using a 10-point
visual analogue scale ranging from no symptomstaisgévere symptoms (including
hospitalization or death). Only 2 patients diedhie trial (OR 1.01, 95% CI 0.06-

16.29).

These three trials"*® were well-designed and addressed each a diffpeignt
population, the need for virological confirmationr&levant and clinically-
meaningful outcomes. In the presence of such regbHevidence and power to refute
an advantage to HCQ with respect to mortality gwesely-ill patients, observational
studies do not have much contribution to decisi@king. Other small RCTs
recruited mostly patients at low risk of dedth?> Some were at risk of bias with
unclear randomization and unbalanced treatmenfpgraith respect to baseline
characteristics or adherence to assigned treatifefitThe trials reported primarily
on virological or clinical cure finding no advaneatp HCQ, but for two small trials of
62 patients that reported on shorter time to dihizire®* and 48 patients that
reported on faster virological eradication with HGEAIl but one'” did not address

192001 reported that all patients survivéd ?** The significance of

mortality
virological eradication is unclear. While the ialtviral load might be associated
mortality, ** there is no information correlating the virolodicasponse with

outcomes, unlike the case with HIV. Moreover, infi@tion on persistent positive

PCR among patients recovering from COVID-19 cliticis accumulating?

Recent observational studies and many viewpoirdsead the cardiotoxicity of HCQ,

azithromycin or their combination. Chloroquine hagn used for malaria among



many millions of people, and HCQ has long been usdigh doses for long
durations (years) to treat chronic Q fever, with moich interest in its adverse event
profile. While patients with severe COVID-19 arehaher risk for cardiac events,
analysis of drug-related cardiovascular mortalfyically requires a very large
sample size. In a carefully designed, propensityesmatched analysis using more
than 150 covariates, 5 days' azithromycin was a@ssatwith 47 additional
cardiovascular deaths per 1 million couré&€urrent studies try to show increased
cardiovascular mortality in cohorts of a maximunfed hundred patients analyzing
"any" administration of the drugs. ?® Retrospective studies are not the appropriate
design for estimation of cardiac arrest, arrhytlsn@acause of death; adverse effects
are not well documented in patients' charts, esfig@mong critically ill patients.

The differences between patients given treatment@VID-19 or not require the
huge sample size for appropriate adjustment. An&irt®/4716 of the patients in
RECOVERY, HCQ did not cause cardiac arrhythmiake Gurrent data on cardiac
complications of HCQ in COVID is weak. HCQ causasisea and vomiting

commonly, which is relevant for patients with m@e@VID.

For now, we have no evidence of clinical benefttviICQ in the treatment of
COVID-19. IDSA recommends strongly against treathveth HCQ with or without
azithromycin® A further study might address patients at the eanyy stage of
COVID-19, as Skipper et al° but among more patients with virological
confirmation. An RCT in community for the early g¢éaof the disease in hospitalized
patients is probably ethical and will provide thediditive answer, although the pre-

test likelihood of a positive result is low withetlexisting evidence.



| agree with Prof. Raoult that the world reactespipropriately to his group's claim on
HCQ's efficacy based on clinical impression, whsblould have been only a call for
further well-conducted studie®. Investigators and clinicians also took sides ard w
learned on the importance of academic bias onttltkes performed and their results.
The current status is an all or none treatmentagmbr, with variability even within
countries. | believe that the evidence is sufficienexclude a benefit for HCQ in all
stages of COVID-19 and there is no place for treatnof COVID-19 with HCQ,

with or without azithromycin.
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