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Sir,

We read with interest the article by Chatterjee et al1. 
This is a commendable effort from the authors in very 
difficult times. The main argument for the efficacy of 
hydroxychloroquine (HCQ) was based on a multivariate 
analysis that demonstrated that intake of 4-5 maintenance 
doses independently imparted a protective effect 
[adjusted odds ratio (AOR): 0.44; confidence 
interval (CI): 0.22-0.88]1. No other adjustments (e.g., 
propensity scoring, inverse probability of weighting) 
have been applied for the potential biases (e.g., limited 
matching) and thus the quoted treatment effects may 
be unreliable2. The authors consider this protective 
effect as a sign of efficacy. Paradoxically, healthcare 
workers exposed to 2-3 maintenance doses of HCQ 
have an increased risk for SARS-CoV-2 infection - 
AOR of 2.34 (CI: 1.23-4.83). The authors ascribe this 
detrimental effect to ‘risk homoeostasis’1.

In both new drug development and repurposing, a 
dose-response relationship is considered a significant 
proof of concept3. Visual inspection of the dose-
response figure in the study suggests that a parabolic 
relationship may be appropriate1. The authors 
demonstrated a relationship by fitting a linear trend line 
to the HCQ data.

In the context of the study, the dose-response 
relationship may be related to the increasing number 
of maintenance doses (≥4-5 doses) or increasing 
number of weeks (≥4-5 wk with weekly dosing). 
The increasing number of maintenance doses may 
be related to an improved response if it is associated 
with an increase in a pharmacokinetic (PK) parameter 
that correlates with efficacy [such as area under the 

curve (AUC), concentration maximum, concentration 
minimum, steady state, time above threshold, etc.). 
This can happen when the drug accumulates with 
repeated dosing (i.e., follows non-linear kinetics). 
A dose-response relationship with increased duration 
may happen when there is a delayed pharmacodynamic 
(PD) or chronopharmacologic effect (e.g., need for 
downstream transcription and remodelling) before 
clinical response3. No evidence is provided either for 
HCQ accumulation with a weekly dosing regimen or 
for a delayed PD effect. The efficacy with 4-5 doses 
appears to be an incidental finding with no scientific or 
biologic basis.

In this study, safety is assessed by comparing 
adverse drug reactions between cases and controls (not 
between HCQ and no HCQ). Based on the findings, 
there does not appear to be a drug-disease interaction, 
i.e., no difference in reactions between cases and 
controls. In the light of the risk homoeostasis, should 
the ICMR revisit its advisory1 of three maintenance 
doses for household contacts (who are likely not using 
any personal protective equipment) of a laboratory-
confirmed case in the post-exposure prophylaxis 
setting? Given all the limitations of a case-control 
study, it would be wise to await the outcome of 
randomized clinical trials and other data before making 
any changes to their advisory.

The lack of a drug-disease interaction remains a 
meaningful conclusion from the study.
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Authors’ response 
We thank the authors of the letter for their critical 

reading of our case-control investigation1. During this 
investigation, we matched the cases and controls by 
time and location using the date of testing and laboratory 
where they were tested following the development of 
symptoms of respiratory tract infection, to limit the 
variability between cases and controls. The overall 
purpose of our investigation was to identify factors 
associated with SARS-CoV-2 infection (protective 
or risk posing). However, we realize that examining 
the safety and efficacy of pre-exposure prophylaxis, 
based on hydroxychloroquine (HCQ), would require 
clinical trials as indicated in the discussion section of 
our article1.

Chloroquine (CQ) and HCQ are known to have 
extensive tissue spread, resulting in a large volume of 
distribution in the human body. Single-dose kinetics 
studies in the context of malaria chemoprophylaxis 
show that adequate plasma levels of chloroquine 
may be achieved only after four weeks. During this 
period, the individual taking CQ prophylaxis may 
not achieve the desired plasma concentration of the 
drug needed for protection2. These findings prompted 
the recommendation that CQ prophylaxis in malaria-
naïve travellers be initiated at least two weeks prior 
to entry into malaria-endemic areas. Interestingly, 
our study also provided a similar hint of protection 
against SARS-CoV-2 infection obtained through 
HCQ chemoprophylaxis, where a dose-response 
relationship appeared unfolding after the intake of 
four or more maintenance doses following the initial 
loading dose.

Importantly, although CQ and HCQ are efficiently 
concentrated in lung tissue over time, reaching at 
least 11.8 times the concentration in plasma, in vivo 
concentrations needed to counter SARS-CoV-2 
infection, may be achieved in a dose-dependent 
manner3,4. For a drug like HCQ where lysosomal 
sequestration is known and can lead to variable 
concentrations in various body tissues compared to 
plasma levels5, information regarding HCQ levels, 
specifically in lung tissues, is important as far as the 
activity against SARS-CoV-2 and other respiratory 
viruses is concerned. With the current evidence, it is 
unclear if parameters such as area under the curve 
(AUC) can be reliably used to predict levels in 
respiratory tissues and drug efficacy6.

As our study was specifically conducted to 
identify the associations between various exposure 
variables and SARS-CoV-2 infection in symptomatic 
healthcare workers (HCWs), it would be inappropriate 
to extrapolate the findings to home-based contacts of 
confirmed cases of COVID-19. Notwithstanding the 
findings of our study, we would still like to underscore 
the necessity of pondering over protective behavioural 
factors and appropriate use of personal protective 
equipment along with plausible chemoprophylaxis-
based biologic intervention while examining the 
occurrence of SARS-CoV-2 infection in HCWs.
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