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AbsTrACT
Hydroxychloroquine and chloroquine are medications 
that have been used for a long time. Their most common 
use is for the treatment and prophylaxis of malaria. 
However, these antimalarial drugs are known to also 
have anti- inflammatory and antiviral effects and are 
used for several chronic diseases such as systemic lupus 
erythematosus with low adverse effects. The antiviral 
action of hydroxychloroquine and chloroquine has been 
a point of interest to different researchers due to its 
mechanism of action. Several in vitro studies have proven 
their effectiveness on severe acute respiratory syndrome 
virus and currently both in vitro and in vivo studies have 
been conducted on 2019 novel coronavirus (covid-19). 
The purpose of this article is to review the history and 
mechanism of actions of these drugs and the potential 
use they can have on the current covid-19 pandemic.

InTroduCTIon
Antimalarial drugs such as chloroquine and 
hydroxychloroquine have been in the market for 
over a century. These drugs have been used not 
only for malaria but also for several rheumatic 
diseases given their anti- inflammatory properties, 
affordability and the fact that they have shown a 
good safety profile. Knowing that these drugs have 
proven effective for a wide range of diseases has 
made several researchers wonder about their use in 
other areas such as cancer and viral infections. This 
is why, in the midst of a global pandemic, the ques-
tion of antimalarial use in treatment and prophy-
laxis of covid-19 has been raised.

HIsTorICAl uses And sIde effeCTs
Uses of Cinchona bark for a ‘febrile disease’ have 
been reported since 1630 in Lima, Peru. In 1894, 
Dr J.F. Payne was the first one to administer it at St. 
Thomas Hospital in London for something other 
than malaria. He used it in the treatment of a rash 
that we now can infer was a lupus rash.1 2 Chlo-
roquine was discovered in 1939 by the Germans. 
It substituted quinacrine by the end of World War 
II for the treatment of malaria proving to be safer 
and more effective.3 During the war, soldiers were 
given prophylactic antimalarial drugs which inci-
dentally improved lupus erythematosus rashes and 
arthritis.4 Hydroxychloroquine was introduced to 
the market in 1955, differing from chloroquine by 
a hydroxyl group that makes it safer. These drugs 
have also proven to be effective in other inflamma-
tory diseases such as rheumatoid arthritis,4 5 and in 
1989, Geser et al described the decreased incidence 
of Burkitt lymphoma in patients treated for malaria 
prophylactically with chloroquine.6 These different 
uses are summarised by Ben Zvi et al.7

Hydroxychloroquine and chloroquine are rela-
tively safe drugs. Their most common side effects 
include gastrointestinal symptoms, pruritus and 
dermatological changes that can occur in up to 
10% of the patients.8 The most severe side effects 
have low incidence. They include neuromyopathy 
of proximal muscles, cardiotoxicity and irrevers-
ible retinopathy. The latter is well documented 
in long- term users with high doses. This can be 
prevented or controlled with dose calculation based 
on body weight, reducing the dose after 5 years 
of use and routine ophthalmologic evaluation.9 
On the other hand, the neuromuscular changes 
can slowly improve by discontinuing the medica-
tion. The cardiotoxicity may include QT prolon-
gation syndrome, especially in patients with renal 
or hepatic dysfunction. Overdose toxicity has also 
been observed between 1 and 3 hours after a high- 
dose intake, especially with chloroquine. Toxic 
effects have occurred when dosing at 20 mg/kg and 
have been fatal at over 30 mg/kg. The overdose 
presents with visual changes, nausea, hypokalaemia, 
drowsiness, shock, convulsions and even death. 
Diazepam has been used as an antidote. Hydroxy-
chloroquine overdose is rare and the dose has not 
been well established.10

AnTI-InflAmmATory effeCT
The effect of hydroxychloroquine and chloroquine 
on the immune system has been well established. 
Several of their anti- inflammatory mechanisms 
have been recognised, for example, interference 
with lysosomal acidification and antigen presenta-
tion,11 inhibition of phospholipase A2,12 absorp-
tion and blocking UV light cutaneous reactions,13 
binding and stabilising DNA,14 inhibition of toll- like 
receptor signals, inhibition of T and B cell recep-
tors, and especially, decreasing cytokine produc-
tion by macrophages such as interleukin (IL)-1 
and IL-6.7 11 Interaction with toll- like receptors 
and T cell receptors makes hydroxychloroquine 
effective in different sites of the signalling cascade 
in the inflammatory response. These interactions 
prevent autoimmunity without immunosuppressing 
the patient.15 Sperber et al also demonstrated the 
inhibition of IL-1 and IL-6 in T cells and mono-
cytes11 and several other studies have demonstrated 
tumour necrosis factor (TNF)- alpha inhibition or 
attenuated inflammatory effect by hydroxychloro-
quine.16–18 The effective inhibition of inflamma-
tory cytokines such as IL-6, IL-1 and TNF- alpha 
decreases tissue damage and endothelial inflamma-
tion thus preventing initiation and propagation of 
autoimmune inflammation.19 This cytokine inhi-
bition is of great importance at this time, since it 
has been demonstrated that several viruses upreg-
ulate the expression of IL-1, IL-6 and TNF- alpha 

 on A
pril 16, 2020 by guest. P

rotected by copyright.
http://pm

j.bm
j.com

/
P

ostgrad M
ed J: first published as 10.1136/postgradm

edj-2020-137785 on 15 A
pril 2020. D

ow
nloaded from

 

http://pmj.bmj.com/
http://orcid.org/0000-0002-6028-3271
http://crossmark.crossref.org/dialog/?doi=10.1136/postgradmedj-2020-137785&domain=pdf&date_stamp=2020-04-15
http://pmj.bmj.com/


2 Sinha N, Balayla G. Postgrad Med J 2020;0:1–6. doi:10.1136/postgradmedj-2020-137785

review

Ta
bl

e 
1 

O
ng

oi
ng

 c
lin

ic
al

 tr
ia

ls
 fo

r H
yd

ro
xy

ch
lo

ro
qu

in
e 

on
 C

O
VI

D-
19

.

n
am

e
Id

en
ti

fie
r

lo
ca

ti
on

1.
 

Ty
pe

 o
f s

tu
dy

2.
 

W
ha

t t
o 

m
ea

su
re

Tr
ea

tm
en

t 
ar

m
A

ct
iv

e 
co

m
pa

ra
to

r
Pl

ac
eb

o 
ar

m

Ra
nd

om
iz

ed
 C

on
tr

ol
le

d 
Cl

in
ic

al
 

Tr
ia

ls
 o

f L
op

in
av

ir/
Ri

to
na

vi
r o

r 
Hy

dr
ox

yc
hl

or
oq

ui
ne

 in
 P

at
ie

nt
s 

W
ith

 M
ild

 C
or

on
av

iru
s 

Di
se

as
e 

(C
O

VI
D-

19
)

N
CT

04
30

76
93

Su
ng

- H
an

 K
im

, A
sa

n 
M

ed
ic

al
 C

en
te

r,
Se

ou
l, 

So
ut

h 
Ko

re
a

1.
 

M
ul

tic
en

tr
e,

 o
pe

n-
 la

be
lle

d,
 

ra
nd

om
is

ed
 c

lin
ic

al
 tr

ia
l

2.
 

Vi
ra

l l
oa

d

Lo
pi

na
vi

r/r
ito

na
vi

r 2
00

 m
g/

10
0 

m
g 

tw
o 

ta
bl

et
s 

by
 m

ou
th

, e
ve

ry
 1

2 
ho

ur
s 

fo
r 7

–1
0 

da
ys

Hy
dr

ox
yc

hl
or

oq
ui

ne
 2

00
 m

g 
tw

o 
ta

bl
et

s 
by

 
m

ou
th

, e
ve

ry
 1

2 
ho

ur
s 

fo
r 7

–1
0 

da
ys

N
o 

lo
pi

na
vi

r/r
ito

na
vi

r a
nd

 
hy

dr
ox

yc
hl

or
oq

ui
ne

Hy
dr

ox
yc

hl
or

oq
ui

ne
 P

os
t E

xp
os

ur
e 

Pr
op

hy
la

xi
s 

fo
r C

or
on

av
iru

s 
Di

se
as

e 
(C

O
VI

D-
19

)

N
CT

04
31

84
44

El
iz

ab
et

h 
O

el
sn

er
, 

Co
lu

m
bi

a 
U

ni
ve

rs
ity

,
N

Y,
 U

SA

Pa
ra

lle
l a

ss
ig

nm
en

t (
ra

nd
om

is
ed

)
Hy

dr
ox

yc
hl

or
oq

ui
ne

tw
o 

ta
bl

et
s 

(4
00

 m
g)

 tw
ic

e 
da

ily
 o

n 
da

y 
1;

 fo
r d

ay
s 

2–
5,

 th
ey

 w
ill

 b
e 

in
st

ru
ct

ed
 to

 
ta

ke
 o

ne
 ta

bl
et

 (2
00

 m
g)

 tw
ic

e 
da

ily

 
 

Tw
o 

ta
bl

et
s 

(4
00

 m
g)

 tw
ic

e 
da

ily
 

on
 d

ay
 1

; f
or

 d
ay

s 
2–

5,
 th

ey
 w

ill
 

be
 in

st
ru

ct
ed

 to
 ta

ke
 o

ne
 ta

bl
et

 
(2

00
 m

g)
 tw

ic
e 

da
ily

Hy
dr

ox
yc

hl
or

oq
ui

ne
 

Ch
em

op
ro

ph
yl

ax
is

 in
 H

ea
lth

ca
re

 
Pe

rs
on

ne
l i

n 
Co

nt
ac

t W
ith

 
CO

VI
D-

19
 P

at
ie

nt
s 

(P
HY

DR
A 

Tr
ia

l) 
(P

HY
DR

A

N
CT

04
31

80
15

N
at

io
na

l I
ns

tit
ut

e 
of

 
Re

sp
ira

to
ry

 D
is

ea
se

s, 
M

ex
ic

o 
Ci

ty
, M

ex
ic

o

1.
 

Tr
ip

le
 b

lin
de

d,
 ra

nd
om

is
ed

 
co

nt
ro

lle
d 

tr
ia

l
2.

 
Sy

m
pt

om
at

ic
 c

ov
id

-1
9 

in
fe

ct
io

n 
ra

te

1.
 

Hi
gh

 ri
sk

: h
yd

ro
xy

ch
lo

ro
qu

in
e 

20
0 

m
g 

pe
r d

ay
 fo

r 6
0 

da
ys

2.
 

Lo
w

 ri
sk

: h
yd

ro
xy

ch
lo

ro
qu

in
e 

20
0 

m
g 

pe
r d

ay
 fo

r 6
0 

da
ys

 
 

1.
 

Hi
gh

 ri
sk

: p
la

ce
bo

 ta
bl

et
 p

er
 d

ay
 

fo
r 6

0 
da

ys
2.

 
Lo

w
 ri

sk
: p

la
ce

bo
 ta

bl
et

 p
er

 d
ay

 
fo

r 6
0 

da
ys

Ch
lo

ro
qu

in
e 

Pr
ev

en
tio

n 
of

 
Co

ro
na

vi
ru

s 
Di

se
as

e 
(C

O
VI

D-
19

) i
n 

th
e 

He
al

th
ca

re
 S

et
tin

g 
(C

O
PC

O
V)

N
CT

04
30

35
07

O
xf

or
d 

U
ni

ve
rs

ity
,

O
xf

or
d,

 U
K

1.
 

Pa
ra

lle
l a

ss
ig

nm
en

t
2.

 
N

um
be

r o
f s

ym
pt

om
at

ic
 

co
vi

d-
19

 in
fe

ct
io

ns

Ch
lo

ro
qu

in
e

A 
lo

ad
in

g 
do

se
 o

f 1
0 

m
g 

ba
se

/k
g 

fo
llo

w
ed

 
by

 1
50

 m
g 

da
ily

 (2
50

 m
g 

ch
lo

ro
qu

in
e 

ph
os

ph
at

e 
sa

lt)
 w

ill
 b

e 
ta

ke
n 

fo
r 3

 m
on

th
s

 
 

Pl
ac

eb
o

Sa
fe

ty
 a

nd
 E

ffi
ca

cy
 o

f 
Hy

dr
ox

yc
hl

or
oq

ui
ne

 A
ss

oc
ia

te
d 

W
ith

 A
zi

th
ro

m
yc

in
 in

 S
AR

S 
Co

V-
2 

Vi
ru

s 
(A

lli
an

ce
 C

O
VI

D-
19

 B
ra

si
l I

I)

N
CT

04
32

12
78

Ho
sp

ita
l I

sr
ae

lit
a 

Al
be

rt
 

Ei
ns

te
in

,
Sa

o 
Pa

ul
o,

 B
ra

zi
l

1.
 

Pa
ra

lle
l a

ss
ig

nm
en

t
2.

 
Ev

al
ua

tio
n 

of
 c

lin
ic

al
 s

ta
tu

s
Hy

dr
ox

yc
hl

or
oq

ui
ne

 (4
00

 m
g 

2 
tim

es
 p

er
 

da
y,

 1
2/

12
 h

ou
rs

)+
az

ith
ro

m
yc

in
 (5

00
 m

g 
on

ce
 a

 d
ay

)

Hy
dr

ox
yc

hl
or

oq
ui

ne
 (4

00
 m

g 
2 

tim
es

 p
er

 
da

y,
 1

2/
12

 h
ou

rs
)

 
 

Po
st

- e
xp

os
ur

e 
Pr

op
hy

la
xi

s 
fo

r 
SA

RS
- C

or
on

av
iru

s-
2

N
CT

04
30

86
68

U
ni

ve
rs

ity
 o

f M
in

ne
so

ta
,

M
in

ne
so

ta
, U

SA
1.

 
Pa

ra
lle

l a
ss

ig
nm

en
t

2.
 

In
ci

de
nc

e 
of

 d
is

ea
se

Hy
dr

ox
yc

hl
or

oq
ui

ne
20

0 
m

g 
ta

bl
et

; 8
00

 m
g 

or
al

ly
 o

nc
e,

 
fo

llo
w

ed
 in

 6
–8

 h
ou

rs
 b

y 
60

0 
m

g,
 th

en
 

60
0 

m
g 

on
ce

 a
 d

ay
 fo

r f
ou

r c
on

se
cu

tiv
e 

da
ys

 
 

Pl
ac

eb
o

fo
ur

 p
la

ce
bo

 ta
bl

et
s 

on
ce

, f
ol

lo
w

ed
 

in
 6

–8
 h

ou
rs

 b
y 

th
re

e 
ta

bl
et

s, 
th

en
 

th
re

e 
ta

bl
et

s 
on

ce
 a

 d
ay

 fo
r f

ou
r 

co
ns

ec
ut

iv
e 

da
ys

 on A
pril 16, 2020 by guest. P

rotected by copyright.
http://pm

j.bm
j.com

/
P

ostgrad M
ed J: first published as 10.1136/postgradm

edj-2020-137785 on 15 A
pril 2020. D

ow
nloaded from

 

http://pmj.bmj.com/


3Sinha N, Balayla G. Postgrad Med J 2020;0:1–6. doi:10.1136/postgradmedj-2020-137785

review

in vitro, suggesting the effectiveness of hydroxychloroquine in 
viral infections.

InflAmmATory resPonse In vIrAl InfeCTIons
The role of inflammatory cytokines in viral disease is not 
well understood; nevertheless, numerous hypotheses have 
been proposed to describe the viral inflammatory response. 
It is believed that IL-6 can have both inflammatory and anti- 
inflammatory effect in the body depending on which signal is 
activated: IL-6 trans signalling is inflammatory while regular 
IL-6 signalling is anti- inflammatory.20 However, several studies 
point to negative implications of IL-6 involvement in the 
immune response to viral infections. Three mechanisms have 
been suggested: (1) in vitro secretion of IL-6 by toll- like receptor 
activation causes an inhibition of CD8 T cell response, which 
is confirmed by an in vivo blockage of IL-6 with monoclonal 
antibodies. This blockage causes reduction in viral loads and 
increases production of interferon (IFN)- gamma17; (2) the syner-
gistic interaction of IL-6 and IL-17 generates persistence of viral 
infection and worsens clinical outcomes; and (3) it is suggested 
that IL-6 upregulates PD-1 and PDL-1. Normally PD-1 and 
PDL-1 interaction prevents autoimmunity through programmed 
cell death. However, during a viral infection, it alters the immune 
response against the virus reducing CD8+ cytolytic function 
that is worsen by the upregulation from IL-6.21 Many studies 
have confirmed the increased levels of IL-6 and TNF- alpha in 
viral infections such as hepatitis C virus, HIV, hepatitis B virus, 
influenza virus, chikungunya virus and severe acute respiratory 
syndrome virus (SARS- CoV).20–24

HydroxyCHloroquIne/CHloroquIne AnTIvIrAl effeCT
The effect of hydroxychloroquine and chloroquine on viral 
replication goes beyond cytokine inhibition. These medications 
are weak bases that can affect acid vesicles and inhibit several 
enzymes. This characteristic allows them to inhibit the viral entry 
to the cell when the endocytosis is pH dependent. It also inhibits 
glycosyl- transferases, viral post- translational modifications and 
replication of some viral families. The antiretroviral effect has 
been considered to be caused by the inhibition of viral glyco-
sylation, a major antiviral mechanism of these drugs.24 It was 
also recently described that chloroquine might inhibit quinone 
reductase-2, an enzyme involved in sialic acid biosynthesis. If 
this were to be true, it would explain further its effect on HIV, 
SARS and orthomyxoviruses because sialic acid is present on 
HIV-1 glycoproteins, SARS angiotensin- converting enzyme 2 
(ACE2 receptor and orthomyxovirus receptors).25 26

Severe acute respiratory syndrome (SARS), better known as 
SARS- CoV, was a novel coronavirus that emerged in China in 
November 2002. It rapidly spread to more than 30 countries, 
causing 8096 cases and 774 deaths. The syndrome is described 
with fever, chills, malaise, cough and dyspnoea that can prog-
ress to respiratory failure.27 Savarino et al were the first ones 
to hypothesise that hydroxychloroquine and chloroquine might 
be helpful in treatment of SARS, since endocytosis might be 
involved in viral entry to the cell and there was an important 
immune response that was causing clinical worsening, probably 
due to inflammatory cytokines such as TNF- alpha and IL-6.24 
This was later confirmed by two different in vitro studies. 
Kayaerts et al demonstrated the inhibition of SARS- CoV by 
chloroquine in Vero E6 cells at different postinfection times.28 
Vincent et al proved the effective dose- dependent inhibition 
of the virus in Vero E6 cells immediately after viral absorp-
tion and also 3–5 hours after absorption. They also showed 

that pretreated cells with chloroquine were refractory to the 
virus and revealed an impairment of terminal glycosylation of 
ACE2 receptor, decreasing viral- receptor affinity and therefore 
reducing the initiation of the infection. This experiment can 
illustrate the possibility of using hydroxychloroquine for coro-
navirus prophylaxis the same way as in malaria.29

THe CurrenT CoronAvIrus ouTbreAk
In December 2019, a coronavirus outbreak started in Wuhan, 
China. The viral infection presented with high fever, dry cough, 
headache, dyspnoea and diarrhoea. The first cases that showed 
these symptoms were all associated with a food market in the 
city of Wuhan. Since then, there have been several cases that 
progressed to respiratory failure, with an estimated mortality 
rate of 2%. According to the WHO, to this date, 23 March 
2020, there are 332 935 confirmed cases, 14 510 deaths and 
190 affected countries.30 In order to understand this outbreak, 
the genetic sequencing of the virus has been extracted and is 
now known to share 79% of its genome with SARS- CoV from 
the Coronaviridae family. However, it is sufficiently different 
from it to be considered a novel virus. The WHO renamed it 
covid-19 (SARS- CoV-2) in February 2020 and declared it a 
Pandemic. It has also been demonstrated that this novel virus 
not only shares sequencing with SARS- CoV but also uses the 
same cell entry ACE2 receptor.31 32 Even though the novel virus 
shares genomic sequencing with SARS- CoV, data show that 
their shedding patterns in infected patients differ substantially, 
making covid-19’s more similar to the pattern of influenza virus. 
Furthermore, the viral load of covid-19 has been similar in 
asymptomatic patients and symptomatic patients, thus, making 
the virus transmissible in early stages of the infection. On the 
contrary, transmission of SARS- CoV occurred within days of 
initial symptoms, making the epidemiological strategies different 
for the two infections.33

uses of HydroxyCHloroquIne And CHloroquIne In 
CovId-19 (sArs-Cov-2)
The worldwide effects of the SARS- CoV-2 pandemic has been 
unparalleled and it has prompted the scientific community to 
consider all possible solutions. Due to covid-19 similarities to 
SARS- CoV, several researchers have proposed the use of hydroxy-
chloroquine and chloroquine on the novel virus.34–36 Wang et 
al tested the effect of several Food and Drug Administration- 
approved antiviral drugs on the virus in vitro. Remdesivir showed 
post entry blockage of viral infection with an effective concen-
tration at 50% of EC50=0.77 µM and a cytotoxic concentration 
of 50% of CC50>100 µM. Chloroquine was found to have an 
effective concentration at 50% of EC50=1.13 µM, a cytotoxic 
concentration at 50% of CC50>100 µM and an effective concen-
tration at 90% EC90 of 6.90 µM. Chloroquine showed effective-
ness at an entry and post entry level, while remdesivir was only 
effective at a post entry level. This further suggests the possible 
prophylactic use of chloroquine on SARS- CoV-2.37 Yao et al also 
tested the effect of hydroxychloroquine and chloroquine in vitro. 
They divided the experiment into two phases: treatment study 
and prophylaxis study. In the treatment study, the EC50 values for 
chloroquine were 23.90 and 5.47 µM at 24 and 48 hours, respec-
tively, and the EC50 values for hydroxychloroquine were 6.14 
and 0.72 µM at 24 and 48 hours, respectively. In the prophy-
laxis study, the EC50 values for chloroquine were >100 and 
18.01 µM at 24 and 48 hours, respectively, and the EC50 values 
for hydroxychloroquine were 6.25 and 5.85 µM at 24 and 
48 hours, respectively. They concluded that hydroxychloroquine 
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main messages

 ► Hydroxychloroquine has shown several antiviral mechanisms, 
including the inhibition of inflammatory cytokines such as 
IL-1, IL-6 and TNF- alpha.

 ► The effect of hydroxychloroquine on SARS- CoV-2 (covid-19) 
has been studied in vitro, demonstrating its pre- entry result, 
probably due to the inhibition of the virus ACE2 receptor 
and the viral inhibition post- entry. Also, in vivo studies have 
demonstrated clinical improvement and decrease in the viral 
load.

 ► Several double- blinded, randomised, placebo- controlled 
clinical trials are being conducted to further investigate the 
effects of hydroxychloroquine on covid-19.

Current research questions

 ► Should hydroxychloroquine be used as primary prophylaxis 
on covid-19?

 ► Can hydroxychloroquine be used as post- exposure 
prophylaxis on covid-19?

 ► Is hydroxychloroquine better than placebo in the treatment of 
covid-19?

 ► Is hydroxychloroquine better than other antiviral drugs such 
as ritonavir or lopinavir in the treatment of covid-19?
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bst.2020.01047. https://www.jstage.jst.go.jp/article/
bst/14/1/14_2020.01047/_pdf/-char/en.

 ► Philippe Gautreta, Jean- Christophe Lagiera, Philippe Parolaa, 
et al. Hydroxychloroquine and azithromycin as a treatment 
of COVID-19: results of an openlabel non- randomised clinical 
trial. 2020. https://doi.org/10.1016/j.ijantimicag.2020.105949. 
https://www.sciencedirect.com/science/article/pii/
S0924857920300996.

is more effective in vitro than chloroquine for both prophylaxis 
and treatment.38

The promising results of the in vitro experiments have led to 
the creation of multiple clinical trials to further investigate the 
chloroquine effect on covid-19. Currently, there are two trials 
with available data. Gao et al demonstrated the superiority of 
chloroquine over the control treatment in more than 100 patients 
regarding inhibition of pneumonia exacerbation, improvement 
in lung imaging findings, promoting a virus negative conversion 
and shortening the disease course in more than 10 hospitals in 
China.39 Gautret et al treated 20 patients with hydroxychlo-
roquine and compared the results with 16 controls in France. 
They used PCR to measure the viral load on day 3, 4, 5 and 6 
of postinclusion. The treatment group had a higher age mean, 
but no difference in gender was made between the two groups. 
Asymptomatic patients and patients with both lower and upper 
respiratory tract infections were treated. They concluded that 
hydroxychloroquine was effective in viral load reduction. The 
results on day 3 indicated that 50% of the hydroxychloroquine- 
treated patients had a viral load reduction with a p=0.005; on 
day 4, it showed a 60% reduction with a p=0.04; on day 5, 
a 65% reduction with a p=0.006; and on day 6, 70% of the 
patients showed viral load reduction with a p=0.001. Further-
more, they described the synergistic effect of azithromycin when 
using it alongside hydroxychloroquine in decreasing the viral 
load. The dual treatment showed 100% decrease on the viral 
load with a p<0.001 by day 6, while hydroxychloroquine alone 
showed a 70% decrease.40

ongoIng sTudIes And guIdelInes
Several randomised clinical trials regarding antimalarial drug use 
in covid-19 have been proposed. On the US National Institute 
of Health’s (NIH) medical library, there are already 143 trials 
on covid-19 registered from all over the world and 14 of them 
are specifically about the use of antimalarial drugs on the virus. 
These trials aim to demonstrate the effectiveness of hydroxy-
chloroquine and chloroquine in pre- exposure and postexposure 
prophylaxis and treatment. Table 1 enlists six of these studies, 
but further information can be found at the NIH web page.41 
Moreover, on the Chinese clinical trial entry there are over 
500 studies enrolled and 16 of them are about hydroxychloro-
quine and chloroquine use on covid-19. This information can 
be found on their web page.42 Multiple institutions worldwide 
are already using hydroxychloroquine in their treatment guide-
lines, including the Centers for Disease Control and Prevention 
(CDC),43 pointing to the relevance of this drug in the current 
pandemic.

ConClusIon
In the midst of a pandemic with a high mortality rate, the 
collapsing of health systems and the devastating effects on the 
economy worldwide, a fast solution is crucial. Preventive medi-
cine is key in any pandemic. Preventing cases rather than treating 
them would decrease world morbimortality. Vaccinations have 
been the centre of prophylactic measures on infectious diseases. 
However, because of the novelty of the covid-19 virus, the unde-
termined immune reaction and its rapid spread, the creation of 
a successful vaccine for this virus in the short term is uncertain. 
Current measures such as self- quarantine and social distancing 
are recommended by institutions like the WHO and the CDC 
of Atlanta.

Covid-19 pandemic presents the classic conflict between the 
clinical bedside medicine and academic medicine. While clinical 
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self- assessment questions

1. Which of the following adverse effects are caused by 
hydroxychloroquine?
A. Photosensitivity
B. QT prolongation
C. Retinopathy
D. Headache

2. Which of the following mechanisms of action have been 
identified in hydroxychloroquine and chloroquine?
A. Inhibit DNA translation
B. Blocking UV cutaneous reactions
C. Inhibit inflammatory cytokines (IL-1/IL-6)
D. Block acetylcholine receptors
E. Block ACE2 receptors
F. Affect proteolysis
G. Affects glycosylation

3. Which of the following statements are true about SARS- CoV?
A. It was a pandemic
B. Hydroxychloroquine was proven to be effective at a pre- 

entry and post- entry level
C. It started in the Middle East

4. Which of the following statements are true about SARS- 
CoV-2 (covid-19)
A. It started at a food market in China
B. Has a mortality rate of 2%
C. It has not been declared a pandemic
D. It has the same cell receptor as SARS- CoV known as ACE2 

receptor
E. The shedding pattern is more similar to SARS- CoV than 

influenza
5. Which of the following statements are true about 

hydroxychloroquine effect on covid-19
A. It prevents the virus to enter the cell through ACE2 

receptors
B. Has not shown a decreasing effect of the viral load
C. There are several countries currently using 

hydroxychloroquine to treat covid-19

bedside medicine incorporates evidence- based medicine, it also 
allows for prescription of the therapies which may not be based 
on the most rigorous clinical evidence, but based on biological 
plausibility, in vitro preclinical data or limited clinical evidence. 
In a setting like this, many hospitals have already adopted 
hydroxychloroquine- based therapies for covid-19 under the 
auspices of clinical protocols, the key ingredient of the clin-
ical protocols being a mechanism to collect data prospectively 
so that we can learn as much as possible about the safety and 
efficacy of hydroxychloroquine therapy. In order to obtain the 
highest grade of evidence, double- blinded, randomised, placebo- 
controlled trials have also been started by a few other groups 
to determine the effectiveness of hydroxychloroquine on covid-
19. The authors of this review article do not make any strong 
recommendations about which one of the above pathways to 
take. Well- established safety profile, encouraging but limited 
in vitro and in vivo data supporting benefit, low cost and easy 
availability, makes a clinical protocol pathway an understandable 
one for this novel disease with high mortality. We encourage the 
ongoing investigation on this area to have a clearer guideline to 
prevent and treat this disease.
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