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Hydroxychloroquine as Postexposure Prophylaxis for Covid-19

To the Editor: The window for postexposure 
prophylaxis against Covid-19 is narrow.1-3 Therapy 
that is initiated up to 4 days after exposure to 
severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) is early treatment, not postexpo-
sure prophylaxis. The trial described in the arti-
cle by Boulware et al. (published online on June 3 
at NEJM.org)4 was therefore largely about the 
prevention of symptoms in persons who may al-
ready have been infected. The trial was designed 
to detect a 50% relative reduction in new cases of 
symptomatic Covid-19; this estimate was overly 
optimistic. The trial was not powered to detect 
an important, but lesser reduction. Regardless, 
the authors found a nonsignificant (P = 0.35) ab-
solute difference of −2.4 percentage points (a 
17% relative reduction) in the incidence of new 
symptomatic illness compatible with Covid-19 
between the percentage of participants who re-
ceived hydroxychloroquine within 4 days after 
exposure and those who received placebo. The 
upper boundary of the 95% confidence interval 
was an absolute reduction of approximately 7 per-
centage points (a relative reduction of approxi-
mately 50%), which was the investigators’ pre-
specified target effect size.

We can draw three conclusions. First, hydroxy-
chloroquine might be effective in early treat-
ment, since the absence of evidence is not evi-
dence of absence. Second, a larger trial involving 
participants with a virologic diagnosis should be 
conducted to detect a meaningful early treat-
ment effect (e.g., a trial involving 8000 partici-
pants could detect a reduction in the incidence 
of symptomatic Covid-19 from 15.0% to 12.5%). 
Third, other trials examining preexposure pro-
phylaxis and early postexposure prophylaxis 
should be considered.
Michael S. Avidan, M.B., B.Ch.
Washington University School of Medicine 
St. Louis, MO

Hakim‑Moulay Dehbi, Ph.D.
University College London 
London, United Kingdom

Sinead Delany‑Moretlwe, M.B., B.Ch., Ph.D.
University of the Witwatersrand 
Johannesburg, South Africa

No potential conflict of interest relevant to this letter was 
reported.

This letter was published on July 15, 2020, at NEJM.org.

1. Linton NM, Kobayashi T, Yang Y, et al. Incubation period 
and other epidemiological characteristics of 2019 novel corona-
virus infections with right truncation: a statistical analysis of 
publicly available case data. J Clin Med 2020; 9: 538.
2. Ferretti L, Wymant C, Kendall M, et al. Quantifying SARS-
CoV-2 transmission suggests epidemic control with digital con-
tact tracing. Science 2020; 368: eabb6936.
3. He X, Lau EHY, Wu P, et al. Temporal dynamics in viral shed-
ding and transmissibility of COVID-19. Nat Med 2020; 26: 672-5.
4. Boulware DR, Pullen MF, Bangdiwala AS, et al. A random-
ized trial of hydroxychloroquine as postexposure prophylaxis 
for Covid-19. N Engl J Med. DOI:  10.1056/NEJMoa2016638.

DOI: 10.1056/NEJMc2023617

To the Editor: The primary results of the trial 
conducted by Boulware et al. were nonsignifi-
cant, and the trial was interpreted as negative. A 
few points warrant careful consideration. First, 
the reverse fragility index was only 5 (i.e., 5 events 
would have to change in order for the primary 
end point to move from nonsignificant to sig-
nificant). The reverse fragility quotient (the re-
verse fragility index divided by the sample size) 
was 0.006, which indicates that the nonsignifi-
cance of the results was contingent on only 0.6 
events per 100 participants. Second, the absolute 
risk reduction was 2.4 percentage points. This 
magnitude of absolute risk reduction is similar 
to that in other positive trials.1,2 The number 
needed to treat was 42, which may be acceptable 
considering the current escalating pandemic. 
Third, the trial was powered to detect a 50% rel-
ative reduction in new symptomatic infections, 
which is an extraordinary robust estimate. There-
fore, in accordance with the guidelines of the 
Journal and the American Statistical Association, 
it is critical to not view results in a dichotomized 
manner on the basis of P values, especially when 
the results are fragile, the trial is underpowered, 
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and other statistical measures suggest a possible 
benefit with no signal for harm.3,4
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To the Editor: The trial by Boulware et al. that 
showed ineffectiveness of hydroxychloroquine 
for prevention of Covid-19 nevertheless reestab-
lished the safety of hydroxychloroquine in other-
wise healthy persons. The primary conclusions 
of the trial regarding the ineffectiveness of hy-
droxychloroquine to protect against Covid-19 rely 
heavily on the incidence of new illness compati-
ble with Covid-19 (reported in 11.8% of the par-
ticipants in the hydroxychloroquine group and 
14.3% of those in the placebo group) rather than 
on laboratory-confirmed diagnoses (in only 2.7% 
and 2.2% of the participants, respectively). Did 
the participants who had symptoms compatible 
with Covid-19 also undergo laboratory testing for 
SARS-CoV-2 infection? It would be important for 
all 821 asymptomatic participants with high-risk 
exposure who were enrolled in the trial to under-
go testing for SARS-CoV-2 infection before and 
after the administration of hydroxychloroquine.1

Asymptomatic persons with Covid-19 pose a 
considerable challenge with respect to the haz-
ard of exposure and community spread of SARS-

CoV-2 infection.2 The classification and identifi-
cation of Covid-19–positive persons on the basis 
of symptoms may be misleading because of the 
variable and overlapping symptoms of the dis-
ease.3 The results of the trial conducted by Boul-
ware et al. with respect to the moderate risk of 
Covid-19 and the low incidence of hospitaliza-
tions in a population with high-risk exposure 
to SARS-CoV-2 are important for disease man-
agement.4
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The authors reply: In response to Avidan and 
colleagues: we agree that the postexposure pro-
phylaxis window for SARS-CoV-2 is narrow; for 
this reason, we used a pragmatic trial design, and 
trial medication was shipped overnight to partici-
pants (68% of the participants began to receive 
hydroxychloroquine or placebo within 1 to 3 days). 
Although Avidan et al. suggest that a trial involv-
ing 8000 participants is indicated in order to de-
tect an absolute reduction in symptoms of 2.4 per-
centage points, our trial was designed to detect a 
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50% relative reduction in the incidence of symp-
tomatic Covid-19 and was completed in 7 weeks 
in the setting of a pandemic in order to provide 
meaningful timely results. It would have been 
impractical to undertake an unfunded trial that 
was 10 times as large as our trial. For a therapy 
to be widely used as postexposure prophylaxis, 
it should provide a significant reduction in the 
incidence of infection. For example, preexposure 
or postexposure prophylaxes against human 
immunodeficiency virus infection or bacterial 
meningitis are more than 90% effective.1,2 We 
agree that trials evaluating the benefit of hydroxy-
chloroquine as preexposure prophylaxis remain 
valuable.

In response to Khan and Butler: the reverse 
fragility index for our trial was 10, which im-
plies that if there was a 20% reduction in the 
percentage of participants with new Covid-19–
compatible illnesses in the intervention group 
(from 49 to 39 participants), the results would be 
different (39 of 414 participants in the hydroxy-
chloroquine group and 58 of 407 participants in 
the placebo group, P = 0.04). However, this is not 
what we found. In this context, we think that 
widespread use of hydroxychloroquine as post-
exposure prophylaxis is not warranted.

In response to Tekwani: we agree that clas-
sification of participants on the basis of illness 
compatible with Covid-19 is a limitation, and we 
acknowledge this limitation in our article. In most 
locales in March and April 2020, SARS-CoV-2 
testing was unavailable to most persons in the 
United States who were not hospitalized, includ-
ing 60% of the health care workers in our trial. 
Thus, we relied on the identification of symp-
toms consistent with Covid-19 put forth by the 

Council of State and Territorial Epidemiologists.3 
In a perfect world, polymerase-chain-reaction 
(PCR) testing would have been preferable; how-
ever, even PCR is not perfect for detecting early 
infections. On the first day of symptoms, false 
negative PCR results are estimated to occur in 
38% of patients (range, 18 to 65), and these false 
negative results decrease over time.4 An effective 
prophylaxis would reduce the incidence of symp-
tomatic disease as well as that of laboratory-
confirmed disease. We hope that the scientific 
community can build on our results with addi-
tional, well-designed randomized clinical trials.
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