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Dear Editor,
We read with interest the study by Mikami et al.1 about

the association of hydroxychloroquine (HCQ) with mortality
in 3708 patients hospitalized with COVID-19. The authors
reported adjusted HRs from a Cox regression model with and
without propensity score adjustment, respectively: 0.53,
95%CI (0.41–0.68) and 0.53, 95%CI (0.41–0.67). They con-
cluded that treatment with HCQ was associated with reduced
mortality. We appreciate that the authors appropriately tem-
pered their interpretation of the results. Nonetheless, we are
concerned that many readers may still overinterpret the im-
pressive hazard ratios.
Moreover, we believe that the validity of the findings is

weakened due to survivor bias, treatment selection bias, and
reporting bias.
First, authors did not account for survivor bias in their

analysis. Looking at their survival curves suggests that most
deaths in the non-HCQ group occurred within 10 days of
admission. We2 and other investigators3 have illustrated that
survivor bias, which occurs because patients who live longer
are more likely to receive treatment than those who die early,
could change associations from benefit to harm. In a re-

analysis of British hospital data from the Influenza Clinical
Information Network study of 1391 patients with confirmed
pandemic influenza A/H1N1 2009, authors observed that time
bias can make Oseltamivir appear more effective (time-depen-
dent bias), useless (competing risk bias), or even harmful
(length bias).3

Second, surprisingly authors did not report on ICU
care or ventilatory support in their cohort. Data from
two large US cohorts4,5 during the same months of the
pandemic reported that many patients died outside the
ICU without ventilatory support (Table 1). Including
these patients in the analysis would certainly affect the
validity of the results due to confounding by indication.
No statistical method can account for this treatment
selection bias.
Finally, authors did not report on cardiac toxicity of HCQ in

their cohort. Our group6 has recently conducted a meta-
analysis on HCQ-induced cardiac toxicity in COVID-19
patients. We found that treatment with HCQ was associated
with a clinically significant increased risk of QTc prolongation
and discontinuation of drug due to QT prolongation. In addi-
tion, HCQ was associated with a clinically significant risk of
torsades de pointes ventricular tachycardia (TdP) or mono-
morphic VT or cardiac arrest of 3 per 1000 (95%CI 0.0–21).
We call for investigators to comply with reporting guide-

lines and for more vigilance in interpreting findings from
observational studies especially when they show results con-
tradicting those of randomized trials.
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Table 1 Comparison of Three Large COVID-19 Cohorts in New York and Michigan, USA—March to April 2020

Arshad et al. The Henry Ford Health System (6 hospitals) in Southeast Michigan: March 10, 2020 to May 2, 2020
Variable HCQ group (n = 1985) Non-HCQ (n = 556) N = 2541 Comment
ICU admission 26.9% 14.6% 24.2% 166/615 (27%) of those who died did not

receive mechanical ventilationVentilatory support 20.2% 8.6% 17.7%
Mortality 16.1% 25.4% 18.1%

Richardson et al. The Northwell Health System (12 hospitals) in New York City, Long Island, and Westchester County, New York: March 1,
2020, and April 4, 2020

Variable HCQ group Non-HCQ N = 5700 271/553 (49%) and 262/553 (47.4%) of those who
died did not receive mechanical ventilation
or ICU care, respectively

ICU admission NA NA 6.54%
Ventilatory support NA NA 14.2%
Mortality NA NA 9.7%

Mikami et al. The Mount Sinai Health System (8 hospitals) in New York City: March 13 and April 17, 2020
Variable HCQ group (n = 2073) Non-HCQ (n = 742) N = 2815 NR/NR (NR%) of those who died did

not receive mechanical ventilationICU admission NR NR NR
Ventilatory support NR NR NR
Mortality 27.5% 31.1% 28.5%

HCQ, hydroxychloroquine. NA, not applicable (did not examine HCQ). NR, not reported
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