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Could Chloroquine /
Hydroxychloroquine Be Harmful 
in Coronavirus Disease 2019 
(COVID-19) Treatment?

To the Editor—We read with great in-
terest the article by Yao et al [1] reporting 
in vitro activity of hydroxychloroquine 
(HCQ) in inhibiting severe acute res-
piratory syndrome coronavirus (SARS-
CoV)-2. The authors suggest, on an in 
vitro experiment results basis, an alterna-
tive HCQ dose regimen for future clinical 
trials while several clinical trials on chlo-
roquine (CQ)- and HCQ-based regimens 
for coronavirus disease 2019 (COVID-
19) are still ongoing [1].

Taking into account the antiviral in 
vitro effect, CQ has been considered to be 
a valuable candidate, alone or in combi-
nation with lopinavir, for further testing 
in animal models or direct off-label use 
for coronavirus-related diseases [2]. 
Unfortunately, CQ did not show efficacy 
in inhibiting viral replication in a mouse 
SARS-CoV model [3]. Nevertheless, by 
considering its anti-inflammatory prop-
erties, it has been postulated that CQ/
HCQ may have some effect on SARS [3, 
4]—in particular, by inhibiting the pro-
duction of proinflammatory cytokines 
(tumor necrosis factor α [TNF-α], inter-
leukin [IL] 6) and consequently blocking 
the subsequent cascade of events which 
leads to acute respiratory distress syn-
drome (ARDS) [4].

Due to the aforementioned evidence, 
the negligible cost, its large worldwide 
use, and the known safety profile, CQ/
HCQ has been considered as a potentially 
useful drug in patients affected by SARS-
CoV-2 [1, 5, 6]

Despite in vitro activity in inhibiting 
the growth of several viruses, to date no 
acute virus infection has been success-
fully treated by CQ/HCQ [7]. Moreover, 
CQ showed a paradoxical effect when 

administered in treating Chikungunya 
virus infection: in a prophylactic study 
in a nonhuman primate model the infec-
tion was enhanced by CQ treatment; in a 
curative study in a human cohort, CQ did 
not affect the acute phase of the disease, 
in term of symptoms and viral clear-
ance, but the chronic complications of 
Chikungunya were more frequent in the 
treated group compared with the control 
group. This paradoxical effect has been 
explained by a delay in immune adaptive 
response to the virus provoked by CQ ad-
ministration that could nullify the anti-
viral activity shown in vitro [8].

The pathogenesis of SARS-CoV-2 is 
still unknown; however, preliminary 
studies have shown differences with re-
spect to SARS pathogenesis. In partic-
ular, an initial increase in the secretion of 
T helper (Th)-2 cytokines (IL-4, IL-10), 
which suppress inflammation [9], has 
been shown and which could balance the 
Th-1 cell hyper-response that is supposed 
to lead to ARDS in patients affected by 
SARS [4].

It has been demonstrated that CQ in-
hibits T-cell proliferation by reducing 
IL-2 production and IL-2 responsiveness 
[10], and it seems that IL-2 plays a cru-
cial role in “priming” T cells for Th-2 cell 
differentiation [11]. Therefore, if Th-2 cell 
response could play a role in suppressing 
inflammation in SARS-CoV-2 infection 
[9], it cannot be excluded that CQ/HCQ 
negatively impacts the immune response 
to the virus.

In conclusion:

 • Despite the in vivo antiviral activity, no 
acute virus infection has been success-
fully treated by CQ/HCQ in humans [7];

 • CQ/HCQ did not show any anti–
SARS-CoV effect in an in vivo model 
[3]; and

 • The pathogenesis of COVID-19 is 
still unknown; therefore, the immune 

effect provoked by CQ/HCQ adminis-
tration in patients with COVID-19 is 
unpredictable.

For the aforementioned points, CQ/HCQ 
not only could be useless in treating pa-
tients with COVID-19 but may even be 
harmful, as it was for Chikungunya virus 
infection. Hence, despite the proven 
in vitro efficacy, before publication of 
clinical trial results and/or further clar-
ification about COVID-19 pathogen-
esis clinicians should use CQ/HCQ 
cautiously.

Note
Potential conflicts of interest. The authors: No 

reported conflicts of interest. Both authors have 
submitted the ICMJE Form for Disclosure of 
Potential Conflicts of Interest.

Maurizio Guastalegname and Alfredo Vallone

Infectious Diseases Unit, Jazzolino Hospital,  
Vibo Valentia, Italy

References
1. Yao  X, Ye  F, Zhang  M, et  al. In vitro antiviral ac-

tivity and projection of optimized dosing design 
of hydroxychloroquine for the treatment of severe 
acute respiratory syndrome coronavirus 2 (SARS-
CoV-2). Clin Infect Dis 2020. doi:10.1093/cid/ciaa237

2. de  Wilde  AH, Jochmans  D, Posthuma  CC, et  al. 
Screening of an FDA-approved compound library 
identifies four small-molecule inhibitors of Middle 
East respiratory syndrome coronavirus replica-
tion in cell culture. Antimicrob Agents Chemother 
2014; 58:4875–84.

3. Barnard  DL, Day  CW, Bailey  K, et  al. Evaluation 
of immunomodulators, interferons and known in 
vitro SARS-coV inhibitors for inhibition of SARS-
coV replication in BALB/c mice. Antivir Chem 
Chemother 2006; 17:275–84.

4. Savarino  A, Boelaert  JR, Cassone  A, Majori  G, 
Cauda R. Effects of chloroquine on viral infections: 
an old drug against today’s diseases? Lancet Infect 
Dis 2003; 3:722–7.

5. Multicenter Collaboration Group of Department 
of Science and Technology of Guangdong Province 
and Health Commission of Guangdong Province 
for Chloroquine in the Treatment of Novel 
Coronavirus Pneumonia. Expert consensus on 
chloroquine phosphate for the treatment of novel 
coronavirus pneumonia. Zhonghua Jie He He Hu 
Xi Za Zhi 2020; 43:E019.

6. Colson P, Rolain J.M, Raoult D. Chloroquine for the 
2019 novel coronavirus SARS-CoV-2. Int J Antimicrob 
Agents 2020. doi:10.1016/j.ijantimicag.2020.105923

7. Touret  F, de  Lamballerie  X. Of chloroquine and 
COVID-19. Antiviral Res 2020; 177:104762.

D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article-abstract/doi/10.1093/cid/ciaa321/5811416 by guest on 16 April 2020

https://doi.org/doi:10.1093/cid/ciaa237
https://doi.org/doi:10.1016/j.ijantimicag.2020.105923


2 • cid 2020:XX (XX XXXX) • CORRESPONDENCE

8. Roques  P, Thiberville  S.D, Dupuis-Maguiraga  L, 
et  al. Paradoxical effect of chloroquine treatment 
in enhancing Chikungunya virus infection. Viruses 
2018; 10:1–18.

9. Huang  C, Wang  Y, Li  X, et  al. Clinical fea-
tures of patients infected with 2019 novel co-
ronavirus in Wuhan, China. Lancet 2020; 395: 
497–506.

10. Landewé  RB, Miltenburg  AM, Verdonk  MJ, et  al. 
Chloroquine inhibits T cell proliferation by inter-
fering with IL-2 production and responsiveness. 
Clin Exp Immunol 1995; 102:144–51.

11. Liao  W, Schones  D.E, Oh  J, et  al. Priming for T 
helper type 2 differentiation by interleukin 2-medi-
ated induction of IL-4 receptor α chain expression. 
Nat Immunol 2008; 9:1288–96.

 

Correspondence: M.  Guastalegname, “Jazzolino” Hospital, 
Vibo Valentia, Vibo Valentia Italy (guama@email.it).

Clinical Infectious Diseases®  2020
© The Author(s) 2020. Published by Oxford University Press for 
the Infectious Diseases Society of America. All rights reserved. 
For permissions, e-mail: journals.permissions@oup.com.
DOI: 10.1093/cid/ciaa321

D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article-abstract/doi/10.1093/cid/ciaa321/5811416 by guest on 16 April 2020

mailto:guama@email.it?subject=

