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ydroxychloroquine as Prophylaxis for
oronavirus SARS-CoV-2 Infection: Review of
he Ongoing Clinical Trials

idroxicloroquina como profilaxis para la infección por coron-
virus SARS-CoV-2: revisión de los ensayos clínicos en curso

ear Editor:

At the time of writing this document the entire planet is fac-
ng the pandemic caused by the SARS-CoV-2 virus. Contrary to the
nitial thoughts that most infected patients had symptoms, accord-
ng to data from China collected in April 2020, at the time of the
iagnosis, up to 80% of those confirmed to have the disease are
symptomatic, becoming an important source of contagion.1–3 Pan
t al. reported that health workers in Wuhan (China) had a sig-
ificantly higher risk of becoming infected (daily confirmed case
ate in local health care workers was 130.5 per million while in the
eneral population it was 41.5 per million).4

In this light, the scientific community is discussing the use of
hemoprophylaxis in people at higher risk of infection using several
lternatives including antimalarials (chloroquine or hydroxy-
hloroquine) and antiretrovirals (lopinavir-ritonavir).5–10 There is
n increased interest in use of chloroquine and hydroxychloro-
uine, two medications that have experimentally shown to have
ntiviral capabilities and prophylactic potential.11,12 Lee et al.
ecently reported good results in an observational study in South
orea after a large COVID-19 exposure event in a hospital. At

he end of quarantine, after receiving post-exposure prophylaxis
ith hydroxychloroquine (400 mg  daily for 14 days) all follow-up

CR tests were negative in 211 individuals exposed to the index
ase.13 Certain countries have already adopted chemoprophylaxis
chemes; on March 22nd, 2020, the Indian Council of Medical
esearch’s National Task Force for COVID-19 issued a national rec-

Institutions from 13 countries are leading those projects, 13 of
them from the United States, 2 from Mexico, 2 from Spain and 2
from France. Turkey, Colombia, Austria, South Korea, Singapore,
United Kingdom, Thailand, Australia and Canada, have institutions
leading one project (there are more institutions than projects,
because some have shared leadership).

There is a significant variability in the number of partici-
pants among the studies. The estimated number of participants
to be enrolled ranges between 45 and 55,000 with an average of
5588 ± 13,139.2, and a median of 1212 participants. Only 3 (12%)
studies plan to enroll more than 4000 participants; those 3 stud-
ies will include 70,000 participants which corresponds to 50.1% of
the total potential recruitment of the 25 protocols (NCT04334148,
NCT04303507 and NCT04333732).

There is a significant variability among protocols regarding
hydroxychloroquine maintenance dose, which will be between 200
and 600 mg.  The frequency is also highly variable: seventeen proto-
cols will use daily prophylaxis for a period from 4 days to 12 weeks
and 9 protocols plan to evaluate weekly use for a period of 3 to
24 weeks. Thirteen (52% of 25) protocols will use an initial loading
dose ranging between 400–1400 mg  taken on the first day. In three
other protocols, 2–4 days of loading doses of 400 mg/day will be
indicated.

19 clinical trials will evaluate pre-exposure prophylaxis and 6
post-exposure prophylaxis. In 9 of the pre-exposure prophylaxis
studies and 4 of the post-exposure prophylaxis studies, a load-
ing dose of 800 mg  of hydroxychloroquine will be started on the
first day. In an additional multicenter pre-exposure prophylaxis
study, which plans to recruit 15,000 participants (NCT04334148),
they will use a higher loading dose on the first day: 1200 mg  of
hydroxychloroquine.

We evaluated the exclusion criteria among protocols by
grouping into several possible categories. Most common criteria
used by protocols to exclude patients comprised allergies to 4-
mmendation to use hydroxychloroquine for prophylaxis against
ARS-CoV-2 infection (400 mg  twice a day on day 1, followed by
00 mg  once weekly for 7 weeks).14

We  conducted a search (updated to April 15th, 2020) on the
ebsite https://clinicaltrials.gov/. Using the keywords COVID-19

nd hydroxychloroquine we found a total of 90 projects registered.
wenty-five of those projects included the use of prophylaxis in
on-infected population (Table 1)
aminoquinolines (hydroxychloroquine, chloroquine) in 20 studies
(80%); retinopathy in 19 (76%); history of a prolonged QT syndrome,
use of medications that prolong the QT/QTc interval or risk fac-
tors for torsades de pointe in 17 (68%); nephropathy in 16 (64%);
pregnancy or breastfeeding in 14 (56%); concomitant use of other
medications with potential pharmacological interaction with 4-
aminoquinolines in 13 (52%); liver disease in 13 (52%); psoriasis
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(multicenter)
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and  Sports.
Stony  Brook  University,  New  York,  United  States

Washington  University  School  of  Medicine  Saint  Louis,  Missouri,
United  States.  Melbourne  Medical  School  Melbourne,  Victoria,
Australia.  Population  Health  Research  Institute  Hamilton,  Ontario,
Canada.  (Multicenter)

Hôpital  GHU  Paris  Saclay  Boulogne-Billancourt,  France.  Hôpital  Saint
Antoine  Paris,  France.  Hôpital  Broca  Paris,  France  (Multicenter)
Istinye  University  Medical  School  Istanbul,  Turkey

Hospital  Universitario  Ramón  y Cajal,  Madrid,  Spain

Medical  University  of  Vienna,  Vienna,  Austria
Facultad  de  Medicina  –  Universidad  Nacional  de  Colombia,  Bogota,
Cundinamarca,  Colombia.
University  of  Minnesota,  Minneapolis,  Minnesota,  United  States

University  of  Minnesota,  Minneapolis,  Minnesota,  United  States.
Table 1
Clinical studies about chemoprophylaxis for coronavirus disease (COVID-19) registered on ClinicalTrials.gov (April 15th, 2020).

No  Clinical  trial  ClinicalTrials.gov
Identifier

Intervention  (Hydroxychloroquine  sulphate  dose)  Estimated  enrollment  

1  Hydroxychloroquine  in  the  Prevention  of  COVID-19  Infection  in  Healthcare
Workers

NCT04333225  400  mg  twice  a day  (two  200  mg  tabs  twice  a  day)  on  day  1  followed
by  two  200  mg  tablets  once  a week  for  a  total  of  7 weeks.

360 

2  Pre-Exposure  Prophylaxis  With  Hydroxychloroquine  for  High-Risk  Healthcare
Workers  During  the  COVID-19  Pandemic

NCT04331834 400  mg  daily  during  the  first  4 days,  followed  by  400  mg  weekly
during  6 months

440 

3  Military  COVID-19  Hydroxychloroquine  Pre-exposure  and  Post-exposure
Prophylaxis  Study

NCT04343677 Daily  dosing  of  hydroxychloroquine  (between  200  and  400  mg)  1450  

4  Hydroxychloroquine  Post  Exposure  Prophylaxis  for  Coronavirus  Disease
(COVID-19)

NCT04318444  400  mg  twice  daily  on  day  1;  for  days  2–5,  200  mg  twice  daily.  1600  

5  The  PATCH  Trial  (Prevention  And  Treatment  of  COVID-19  With
Hydroxychloroquine)  –  Cohort  3

NCT04329923 600  mg  once  a  day  for  2 months  400  

6  Hydroxychloroquine  Chemoprophylaxis  in  Healthcare  Personnel  in  Contact
With  COVID-19  Patients  (PHYDRA  Trial)

NCT04318015  200  mg  per  day  for  60  days.  400  

7  Hydroxychloroquine  as  Post  Exposure  Prophylaxis  for  SARS-CoV-2(HOPE  Trial)  NCT04330144  First  day:  800  mg.  Days  2–5: 400  mg  daily  2486  

8  Healthcare  Worker  Exposure  Response  and  Outcomes  of  Hydroxychloroquine  NCT04334148  600  mg  bid  loading  dose  on  day  1 followed  by 400  mg  on  days  2–30.  15,000  

9  Chemoprophylaxis  of  SARS-CoV-2  Infection  (COVID-19)  in  Exposed  Healthcare
Workers

NCT04328285  200  mg:  2 tablets  on  the  evening  at Day  1 and  2 tablets  on  the
morning  at Day  2 and  1  tablet  once  daily  afterwards  for  2  months

600 

10  Hydroxychloroquine  for  COVID-19  PEP  NCT04328961  400  mg  orally  daily  for  3  days,  then  200  mg  orally  daily  for  an
additional  11  days

2000 

11  Hydroxychloroquine  as  Chemoprevention  for  COVID-19  for  High  Risk
Healthcare  Workers

NCT04345653 400  mg  (2×  200  mg  tablets)  by  mouth  6–12  h  apart  on  day  1,
followed  by  3 weeks  of  weekly  400  mg  (2×  200  mg  tablets)  by  mouth

45 

12  Chloroquine/Hydroxychloroquine  Prevention  of  Coronavirus  Disease
(COVID-19)  in  the  Healthcare  Setting

NCT04303507  A  loading  dose  12.9  mg/kg  (i.e.  usually  between  700  and  900  mg).
Then  200  mg  daily  for  3  months

40,000 

13  A  Study  of  Hydroxychloroquine,  Vitamin  C, Vitamin  D,  and  Zinc  for  the
Prevention  of  COVID-19  Infection

NCT04335084 Medication  doses  are  not  indicated  600  

14  Will  Hydroxychloroquine  Impede  or  Prevent  COVID-19  NCT04341441  Daily  treatment  arm:  day  1,  400  mg  once  and  then  200  mg  daily  for  8
weeks.  Once  weekly  arm:  6.5  mg/kg  per  dose  (maximum  of  400  mg
per  dose)  weekly  fro  8 weeks.

3000 

15  Low-dose  Hydroxychloroquine  and  Bromhexine:  a  Novel  Regimen  for
COVID-19  Prophylaxis  in  Healthcare  Professionals

NCT04340349 Hydroxychloroquine  plus  Bromhexine:  200  mg  of
Hydroxychloroquine  daily  for  2 months  and  8  mg  of  Bromhexine
every  8  h  for  2 months.

100 

16  Safety  And  Efficacy  Of  Hydroxychloroquine  As  COVID-19  Prophylaxis  For
At-Risk  Population  (SHARP):  A  Cluster  Randomized  Controlled  Trial

NCT04342156  800  mg  as  single  dose  on  day  1  followed  by  400  mg  single  dose  on
days  2–5.

3000 

17  Prophylactic  Hydroxychloroquine  vs  Vitamin  C  in  Healthcare  Workers:RCT  NCT04347889  Oral  loading  dose  of  800  mg  followed  by  once  weekly  400  mg  for  3
months.  Active  Comparator:  Vitamin  C  1000  mg  daily  for  three
months.

1212 

18  CROWN  CORONATION:  Chloroquine  RepurpOsing  to  healthWorkers  for  Novel
CORONAvirus  mitigaTION

NCT04333732 Induction  dose:1200  mg  chloroquine  or  hydroxychloroquine  in  4
divided  daily  doses,  followed  by  three  treatment  arms:  low-dose
(300  mg  chloroquine  or hydroxychloroquine  base  weekly);
medium-dose  (300  mg  chloroquine  or  hydroxychloroquine  base
twice  weekly);  and  high-dose  (150  mg  chloroquine  or
hydroxychloroquine  base  daily)  fo  3 months.

55,000 

19  Prevention  of  SARS-CoV-2  in  Hospital  Workers  s Exposed  to  the  Virus  NCT04344379  200  mg  BID  per  day  for  40  days;  active  comparator:  azythromycin.  900  

20  Proflaxis  Using  Hydroxychloroquine  Plus  Vitamins-Zinc  During  COVID-19
Pandemia

NCT04326725  Participants  have  been  started  hydroxychloroquine  200  mg  single
dose  repeated  every  three  weeks  plus  vitaminC  including  zinc  once  a
day

80  

21  Randomized  Clinical  Trial  for  the  Prevention  of  SARS-CoV-2  Infection
(COVID-19)  in  Healthcare  Personnel

NCT04334928 Arm  1:  Tenofovir  Disoproxil  Fumarate  245  mg/Emtricitabine
200  mg  +  Placebo.  Arm  2:Hydroxychloroquine  200  mg  once  a
day  +  Placebo.  Arm  3:  Tenofovir  Disoproxil  Fumarate
245  mg/Emtricitabine  200  mg  +  Hydroxychloroquine  200  mg  (once  a
day).  All  the  treatments  for  12  weeks.

4000 

22  HCQ  for  Primary  Prophylaxis  Against  COVID19  in  Health-care  Workers  NCT04336748  200  mg  once  daily  for  4  weeks  440  

23  Immune  Monitoring  of  Prophylactic  Effect  of  Hydroxychloroquine  in
Healthcare  Providers  Highly  Exposed  to  COVID-19

NCT04346329  Loading  dose  of  800  mg  the  first  day  followed  by  400  mg/week  for  90
days

86 

24  Pre-exposure  Prophylaxis  for  SARS-Coronavirus-2  NCT04328467  Arm  1:  400  mg  orally  once,  followed  by  400  mg  6–8  h  later,  thereafter
400  mg  weekly  for  the  duration  of  follow  up,  up  to  12  weeks.  Arm  2:
400  mg  orally  once,  followed  by  400  mg  6–8 h  later,  thereafter
400  mg  twice  weekly  for  the  duration  of  follow  up,  up  to  12  weeks

3500  

25  Post-exposure  Prophylaxis/Preemptive  Therapy  for  SARS-Coronavirus-2  NCT04308668  800  mg  orally  once,  followed  in  6–8 h  by  600  mg,  then  600  mg once  a
day  for  4 consecutive  days

3000 
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or porphyria in 11 (44%) and glucose-6-phosphate dehydrogenase
deficiency in 9 protocols (36%).

We  used only clinicaltrials.gov to search the trials, which
is a weakness of our study, because several protocols may  be
lost (those registered on https://www.clinicaltrialsregister.eu/,
http://www.chictr.org.cn/index.aspx or
https://apps.who.int/trialsearch/). However, due to the rapid-
ity of the events related to the COVID-19 pandemic, we consider
that the initial publication of the review including only those reg-
istered on clinicaltrials.gov is warranted, in order to give clinicians
a preliminary picture.

According to the World Health Organization, as of April 15th,
2020, there are almost 2 million confirmed cases of SARS-CoV-2
virus in 213 countries and territories, but this is a underestimation,
because as mentioned, around 80% of the infected people could be
asymptomatic and go undetected.4 A high infection rate among
health care workers would not only exacerbate the impending
shortage of health care facilities and health personnel but would
also increase the possibility of a more widespread dissemination.5

However, the current scientific evidence is still not conclusive for
institutions and governments to adopt a general recommendation
regarding the prophylactic use of hydroxychloroquine chemopro-
phylaxis in healthcare workers.

Chloroquine and its derivatives (e.g., hydroxychloroquine) have
b
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6. Bell JS, Bell JA, Creek DJ. Off-label prescribing in the midst of a pandemic: the
case  of hydroxychloroquine [published online ahead of print, 2020 Apr 8]. Aust
J  Gen Pract. 2020;49:10, http://dx.doi.org/10.31128/AJGP-COVID-06.

7.  Agrawal S, Goel AD, Gupta N. Emerging prophylaxis strategies against
COVID-19. Monaldi Arch Chest Dis. 2020;90:10, http://dx.doi.org/10.4081/
monaldi.2020.1289. Published 2020 Mar  30.

8.  Spinelli FR, Ceccarelli F, Di Franco M, Conti F. To consider or not antimalar-
ials as a prophylactic intervention in the SARS-CoV-2 (Covid-19) pandemic
[published online ahead of print, 2020 Apr 2]. Ann Rheum Dis. 2020,
http://dx.doi.org/10.1136/annrheumdis-2020-217367.

9.  Devaux CA, Rolain JM,  Colson P, Raoult D. New insights on the antiviral effects
of  chloroquine against coronavirus: what to expect for COVID-19? [published
online ahead of print, 2020 Mar  12]. Int J Antimicrob Agents. 2020:105938,
http://dx.doi.org/10.1016/j.ijantimicag.2020.105938.

10.  Colson P, Rolain JM,  Lagier JC, Brouqui P, Raoult D. Chloroquine and hydroxy-
chloroquine as available weapons to fight COVID-19. Int J Antimicrob Agents.
2020;4:105932, http://dx.doi.org/10.1016/j.ijantimicag.2020.105932.

11. Wang M,  Cao R, Zhang L, Yang X, Liu J, Xu M,  et al. Remdesivir and chloroquine
effectively inhibit the recently emerged novel coronavirus (2019-nCoV) in vitro.
Cell  Res. 2020;30:269–71, http://dx.doi.org/10.1038/s41422-020-0282-0.

12. Yao X, Ye F, Zhang M, Cui C, Huang B, Niu P, et al. In vitro antiviral activ-
ity  and projection of optimized dosing design of hydroxychloroquine for
the treatment of Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2) [published online ahead of print, 2020 Mar  9]. Clin Infect Dis. 2020,
http://dx.doi.org/10.1093/cid/ciaa237.

13. Lee SH, Son H, Peck KR. Can post-exposure prophylaxis for COVID-19 be consid-
ered as an outbreak response strategy in long-term care hospitals? [published
online ahead of print, 2020 Apr 17]. Int J Antimicrob Agents. 2020:105988,
http://dx.doi.org/10.1016/j.ijantimicag.2020.105988.

14.  Indian Council of Medical Research’s National Task Force for COVID-19.
Recommendation for empiric use of hydroxy-chloroquine for prophy-

1

een used for malaria and autoimmune rheumatic diseases for
lmost 80 years, and both the data from the literature and the
xperience of clinicians show a low incidence of side effects, which
re generally mild to moderate. Retinal toxicity, a serious effect, is
elated to long-term cumulative dose, and is rarely seen in short-
erm use (i.e. several weeks).9,15

These arguments perhaps tip the balance in favor of using pro-
hylaxis for SARS-CoV-2 virus infection, as long as they are not
ontraindicated. Nonetheless we are yet to know the results of
hese clinical trials.

eferences

1. Chan JF, Yuan S, Kok KH, To KK, Chu H, Yang J, et al. A familial cluster of
pneumonia associated with the 2019 novel coronavirus indicating person-to-
person transmission: a study of a family cluster. Lancet. 2020;395:514–23,
http://dx.doi.org/10.1016/S0140-6736(20)30154-9.

2.  Pan X, Chen D, Xia Y, Wu X, Li T, Ou X, et al. Asymptomatic cases in a
family cluster with SARS-CoV-2 infection. Lancet Infect Dis. 2020;20:410–1,
http://dx.doi.org/10.1016/S1473-3099(20)30114-6.

3.  Day M. Covid-19: four fifths of cases are asymptomatic, China figures indicate.
BMJ. 2020;369:m1375, http://dx.doi.org/10.1136/bmj.m1375. Published 2020
Apr 2.

4. Pan A, Liu L, Wang C, Guo H, Hao X, Wang Q, et al. Association of public health
interventions with the epidemiology of the COVID-19 outbreak in Wuhan,
China [published online ahead of print, 2020 Apr 10]. JAMA. 2020:e206130,
http://dx.doi.org/10.1001/jama.2020.6130.

5.  Shah S, Das S, Jain A, Misra DP, Negi VS. A systematic review of the prophylactic
role of chloroquine and hydroxychloroquine in Coronavirus Disease-19 (COVID-
19)  [published online ahead of print, 2020 Apr 13]. Int J Rheum Dis. 2020:10,
http://dx.doi.org/10.1111/1756-185X.13842.
laxis of SARS-CoV-2 infection. https://icmr.nic.in/sites/default/files/upload
documents/HCQ Recommendation 22March final MM V2.pdf [accessed
14.04.20].

5. Pasaoglu I, Onmez FE. Macular toxicity after short-term hydroxychloro-
quine therapy. Indian J Ophthalmol. 2019;67:289–92, http://dx.doi.org/
10.4103/ijo.IJO 732 18.

Virgilio Galvis a,b,c, Francesca Romana Spinelli d,
Alejandro Tello a,b,c,∗, Claudia L. Sossa b,c, Juan D. Higuera b,c,
Edgar D. Gómez b,c, Sergio E. Serrano c, Paul A. Camacho b,c,
Federico G. Velez e,f

a Centro Oftalmológico Virgilio Galvis, Floridablanca, Colombia
b Fundación Oftalmológica de Santander FOSCAL, Floridablanca,
Colombia
c Faculty of Health Sciences, Universidad Autónoma de Bucaramanga
UNAB, Bucaramanga, Colombia
d Department of Clinical Sciences, Internal Medicine, Anesthesiology
and Cardiovascular Diseases – Rheumatology, Sapienza University of
Rome, Rome, Italy
e Department of Ophthalmology, University of California Los Angeles,
Los Angeles, California, United States
f Department of Ophthalmology, Duke University, Durham, North
Carolina, United States

∗ Corresponding author.
E-mail address: alejandrotello@gmail.com (A. Tello).

https://doi.org/10.1016/j.arbres.2020.05.008
0300-2896/ © 2020 SEPAR. Published by Elsevier España, S.L.U. All rights reserved.

https://www.clinicaltrialsregister.eu/
http://www.chictr.org.cn/index.aspx
https://apps.who.int/trialsearch/
dx.doi.org/10.1016/S0140-6736(20)30154-9
dx.doi.org/10.1016/S1473-3099(20)30114-6
dx.doi.org/10.1136/bmj.m1375
dx.doi.org/10.1001/jama.2020.6130
dx.doi.org/10.1111/1756-185X.13842
dx.doi.org/10.31128/AJGP-COVID-06
dx.doi.org/10.4081/monaldi.2020.1289
dx.doi.org/10.4081/monaldi.2020.1289
dx.doi.org/10.1136/annrheumdis-2020-217367
dx.doi.org/10.1016/j.ijantimicag.2020.105938
dx.doi.org/10.1016/j.ijantimicag.2020.105932
dx.doi.org/10.1038/s41422-020-0282-0
dx.doi.org/10.1093/cid/ciaa237
dx.doi.org/10.1016/j.ijantimicag.2020.105988
https://icmr.nic.in/sites/default/files/upload_documents/HCQ_Recommendation_22March_final_MM_V2.pdf
https://icmr.nic.in/sites/default/files/upload_documents/HCQ_Recommendation_22March_final_MM_V2.pdf
dx.doi.org/10.4103/ijo.IJO_732_18
dx.doi.org/10.4103/ijo.IJO_732_18
mailto:alejandrotello@gmail.com
https://doi.org/10.1016/j.arbres.2020.05.008

