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Abstract
The RECOVERY Collaborative Group in a trial by the same name concluded that hospitalized Covid19 patients who received HCQS did not have a lower incidence of death at 28 days than those who
received usual care. This trial has led to a paradigm shift in the perception of HCQS in the
management of COVID-19. We do a critical appraisal of the RECOVERY trial and express our point
of view on the relevance of HCQS in the management of COVID-19. We also reveal the flaws in the
RECOVERY trial that may have led to poor outcomes with HCQS and try to keep the debate alive
regarding its therapeutic benefit.
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RECOVERY (Randomized Evaluation of COVID-19 Therapy) is an adaptive, platform trial that
investigated multiple treatments, in hospitalized COVID-19 patients in the United Kingdom (UK). (1)
Patient enrolled in the RECOVERY trial were randomized to standard care or to one of six treatment
arms: hydroxychloroquine (HCQS), dexamethasone, lopinavir-ritonavir, azithromycin, convalescent
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plasma, and, in second randomization for patients who deteriorate, to tocilizumab.1542 patients were
randomized to hydroxychloroquine (HCQS) and 3132 patients randomized to usual care, with mortality
at day 28 as the primary outcome. Secondary outcomes were the time until discharge from the hospital
and initiation of mechanical ventilation (MV)/ death (among patients not on MV at the time of
randomization). The death rate in covid-19 patients who took HCQS was 25.7% compared with 23.5%
in patients provided with only usual hospital care (P = 0.10). This difference was not statistically
significant. Patients in the HCQS group had a longer duration of hospitalization than those in the usualcare group (median, 16 days vs. 13 days) and a lower probability of discharge alive within 28 days (59.6%
vs. 62.9%). Among the patients who were not undergoing MV at baseline, the number of patients who
had progression to MV/ death was higher among those in the HCQS group compared to usual hospital
care (30.7% vs 26.9%). The investigators concluded that HCQS didn’t improve 28-day mortality, duration
of hospital stay, or risk of progressing to MV/ death in hospitalized COVID-19 patients. (2)
A critical appraisal of the trial reveals several study weaknesses that limit the interpretation of the HCQS
arm.
In the study, the severity distribution of mild cases is 23.2%, moderate to severe is 60.1% and critically
ill is 10.7%, whereas the usual distribution of severity of mild cases is 81%, moderate to severe cases is
14% and critically ill is 5% in community (3,4). The severity distribution of the disease in the HCQS arm
in the trial was skewed with a higher proportion of severe/ critically ill. The higher all-cause mortality
in the HCQS arm may also be attributable to the higher proportion of the elderly population in that arm
compared to the usual care arm (37.4% vs. 32.5% for >70 to <80 years and 45.2% vs. 41.3% for >80
years). The elderly have rapidly progressive clinical deterioration and more susceptible to adverse clinical
outcomes. (5) Poor baseline group characteristics in form of predominantly more severe patients and
more elderly population led to worse outcomes in the HCQS arm.
Million et al in their retrospective analysis of 1061 SARS-CoV-2 positive hospitalized patients of whom
most had the mild disease (95%), found HCQS with Azithromycin led to a low proportion with worsening
of disease (ICU transfer,0.9% and mortality, 0.75%) and only 4.4% patients had persistent viral shedding
on day 10 (6). Lagier et al in their retrospective study of 3737 COVID-19 patients, treated with HCQS
/Azithromycin and other regimens found that HCQS with Azithromycin was associated with a decreased
risk of transfer to ICU / death, decreased risk of hospitalization ≥10 days and shorter duration of viral
shedding. (7)
SARS-CoV-2 viral loads are associated with disease progression and increased risk of death. (8) Metaanalysis by Million et al reveals that chloroquine derivatives (HCQS or chloroquine) improved clinical
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and virological outcomes and reduced mortality. (9) HCQS is effective when administered early in the
disease course in outpatients and showed efficacy in the majority of the studies in early inpatients
(within 48 hours of admission). (10) Thus, the optimal window for therapeutic intervention with HCQS
is early in the course of infection and before severe inflammatory reaction ensues. (11) In the RECOVERY
trial, the median time between symptoms onset and randomization and HCQS administration was 9
days and a substantial proportion of patients (16.7%) were already on mechanical ventilation. The study
was neither designed, nor power, to study the impact of HCQS on the early disease.
The Government of India guidelines mandates total HCQS dose of 2400 mg whereas the RECOVERY
trial administered 8800 mg, which might have been responsible for the higher incidence of cardiac
arrhythmia and cardiac cause of mortality in the HCQS arm. (1,12) HCQS had no excess risk of serious
adverse effects, in the short term when used alone and in standard doses (in approximately a million
patients). (13) Overreactions to cardiotoxicity case reports and observational data have been allowed to
impede the conduct of the randomized controlled trials needed to provide robust evidence on risks and
benefits. (14)
Due to the overtly high dose of HCQS and the delay in initiating treatment with it and the fact that the
vast majority of patients had already progressed to the late stage of the disease, the RECOVERY trial
seems flawed.
Up to 20% of symptomatic individuals will progress to severe or critical disease. While treatment options
for patients with severe disease are hospitalization and corticosteroids (treatment of choice for critically
ill patients), treatments that can be administered early during the course of infection to prevent disease
progression are urgently needed. (15, 16). Remdesivir requires daily infusions for up to 10 days and is
not suitable for an ambulatory setting. (17) Dexamethasone has not been tested in early, mild disease,
and its immune-suppressive effects could potentially worsen clinical outcomes in this setting. Due to
the lack of implementation of large-scale vaccination or SARS-CoV-2 specific therapies, the use of
repurposed antiviral drugs like HCQS remains the only valid practical consideration. (18)
The risk-benefit calculus in mild to moderate disease differs from that of severe disease. (19) It’s
unjustified that the purported lack of benefit of HCQS in hospitalized patients is extrapolated to lack of
any therapeutic benefit in non-severe patients. HCQS treatment for patients with the mild disease is
safe with few adverse effects, easy to administer, low cost and scalable. The politicization of HCQS is a
sad indictment of society's polarized discussion but rationally we must scrutinize “evidence" with
subtlety and refinement. For a country like India, with a large population, considering its minimal risk
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and favorable safety profile, cost-effectiveness, availability, and affordability, the use of HCQS in the
fight against COVID-19 appears rationale. (20) Effective outpatient treatment options for early COVID19 deserve the full support of the medical community and the public.

References
1.RANDOMISED EVALUATION OF COVID-19 THERAPY (RECOVERY). (2020, November 21).
Recoverytrial.Net. https://www.recoverytrial.net/files/recovery-protocol-v11-1-2020-11-21.pdf.
2.Group RC, Horby P, Mafham M, Linsell L, Bell JL, Staplin N, and et al. „Effect of Hydroxychloroquine
in Hospitalized Patients with Covid-19”. N Engl J Med 2020; 19; 383:2030-2040.
3.Wu Z, McGoogan JM. „Characteristics of and important lessons from the coronavirus disease 2019
(COVID-19) outbreak in China: Summary of a report of 72314 cases from the Chinese center for disease
control and prevention”. JAMA 2020;323:1239-42
4.Interim Clinical Guidance for Management of Patients with Confirmed Coronavirus Disease (COVID19). (2020, November 3). Https://Www.Cdc.Gov/.
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html.
5.Perrotta F, Corbi G, Mazzeo G, Boccia M, Aronne L, D'Agnano V, and et al. „COVID-19 and the elderly:
insights into pathogenesis and clinical decision-making”. Aging Clin Exp Res 2020; 32:1599-1608.
6.Million M, Lagier JC, Gautret P, Colson P, Fournier PE, Amrane S , and et al. „Early treatment of
COVID-19 patients with hydroxychloroquine and azithromycin: a retrospective analysis of 1061 cases
in Marseille, France”. Travel Med Infect Dis 2020; 35:101738.
7.Lagier JC, Million M, Gautret P, Colson P, Cortaredona S, Giraud-Gatineau A, and et al. „Outcomes of
3,737 COVID-19 patients treated with hydroxychloroquine /azithromycin and other regimens in
Marseille, France: A retrospective analysis”. Travel Med Infect Dis 2020; 36:101791.
8.Fajnzylber J, Regan J, Coxen K, Corry H, Wong C, Rosenthal H, and et al. „SARS-CoV-2 viral load is
associated with increased disease severity and mortality”. Nat Commun 2020; 11:5493.
9.Million M, Gautret P, Colson P, Roussel Y, Dubourg G, Chabriere E, and et al. „Clinical Efficacy of

Citation: Dr. Saurabh Karmakar. “HCQS in RECOVERY Trial: The Context is Divergent from the Community Scenario” MAR
Pulmonology 2.4 (2021)

4

MAR Pulmonology
Chloroquine derivatives in COVID-19 Infection: Comparative meta-analysis between the Big Data and
the real world”. New Microbes New Infect. 2020; 38:100709.
10.Prodromos C, Rumschlag T. „Hydroxychloroquine is effective, and consistently so when provided
early, for COVID-19: a systematic review”. New Microbes New Infect 2020; 38:100776.
11.Siddiqi H.K., Mehra M.R. „COVID-19 illness in native and immunosuppressed states: a clinicaltherapeutic staging proposal”. J Heart Lung Transplant 2020; 39:405–407.
12.CLINICAL MANAGEMENT PROTOCOL: COVID-19. (2020, July 3). „Ministry of Health and Family
Welfare Government of India”.
https://www.mohfw.gov.in/pdf/UpdatedClinicalManagementProtocolforCOVID19dated03072020.pdf.
13.Lane JCE, Weaver J, Kostka K, Duarte-Salles T, Abrahao MTF, Alghoul H, and et al. „Risk of
hydroxychloroquine alone and in combination with azithromycin in the treatment of rheumatoid
arthritis: a multinational, retrospective study”. Lancet Rheumatol 2020; 2:e698-e711.
14.White NJ, Watson JA, Hoglund RM, Chan XHS, Cheah PY, Tarning J, and et al. „COVID-19
prevention and treatment: A critical analysis of chloroquine and hydroxychloroquine clinical
pharmacology”. PLOS Medicine 17: e1003252.
15.Prescott HC, Rice TW. „Corticosteroids in COVID-19 ARDS: evidence and hope during the pandemic”.
JAMA 2020; 324:1292-1295.
16.Sterne JAC, Murthy S, Diaz JV, Slutsky AS, Villar J, Angus DC, and et al; „WHO Rapid Evidence
Appraisal for COVID-19 Therapies (REACT) Working Group. Association between administration of
systemic corticosteroids and mortality among critically ill patients with COVID-19: a meta-analysis”.
JAMA. 2020; 324: 1330-1341.
17.Beigel JH, Tomashek KM, Dodd LE, Mehta AK, Zingman BS, Kalil AC, and et al. „Remdesivir for the
Treatment of Covid-19 - Final Report”. N Engl J Med 2020; 383:1813-1826.
18.Schlagenhauf P, Grobusch MP, Maier JD, et al. „Repurposing antimalarials and other drugs for
COVID-19”. Travel Med Infect Dis 2020; 34:101658.

Citation: Dr. Saurabh Karmakar. “HCQS in RECOVERY Trial: The Context is Divergent from the Community Scenario” MAR
Pulmonology 2.4 (2021)

5

MAR Pulmonology
19.Kim PS, Read SW, Fauci AS. „Therapy for Early COVID-19: A Critical Need”. JAMA 2020; 324:2149–
2150.
20.Thangaraju P, Venkatesan N, Venkatesan S , Gurunthalingam MP, Thangaraju E. „Can HCQ Be
Considered a “Safe Weapon” for COVID-19 in the Indian Population?” SN Compr Clin Med 2020; 2:
1057–1063.

Volume 2 Issue 4 March 2021
©All rights reserved by Dr. Saurabh Karmakar

Citation: Dr. Saurabh Karmakar. “HCQS in RECOVERY Trial: The Context is Divergent from the Community Scenario” MAR
Pulmonology 2.4 (2021)

6

