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INTRODUCTION
With the prevalence of Severe Acute Respiratory 
Syndrome Coronavirus 2 (SARS-CoV-2) around 
the world, hydroxychloroquine (HCQ) has once 
again come into public attention due to its 
potential therapeutic role in COVID-19. HCQ is 
a classic antimalarial drug that belongs to the 
4-aminoquinoline phospholipase A2 inhibitors. 
It was first introduced in 1955 and quickly gained 
popularity in the treatment of systemic lupus 
erythematosus (SLE), antiphospholipid syndrome 
(APS) and other rheumatic diseases. Apart from 
its immunomodulatory function, the effect of 
HCQ has extended to antiviral, hypolipidaemic, 
hypoglycaemic and antithrombosis, as well as anti-
malignancies (Fig. 1).1 Due to its good efficacy, 

ABSTRACT 
Introduction: Hydroxychloroquine (HCQ), originally 
an antimalarial drug, is currently used to treat multiple 
disorders, especially rheumatic diseases. Given its 
good efficacy and safety, HCQ is widely administered 
in pregnant patients. However, the safety profile of 
HCQ during pregnancy remains controversial due to 
limited research. In addition, HCQ has been reported 
to reduce preeclampsia in patients with systemic  
lupus erythematosus (SLE) and could potentially  
alleviate the symptom of preeclampsia. However, the 
clinical profile and molecular mechanism of HCQ in 
preeclampsia is yet to be fully understood. 
Method: We reviewed the literature on HCQ treatment 
in pregnancy with rheumatic diseases and preeclamp- 
sia in PubMed and Web of Science. We also discussed  
the safety of long-term therapy with HCQ during 
pregnancy. 
Results: HCQ mainly modulates autoimmune response 
through inhibition of lysosomal function, toll-like  
receptor (TLR) signalling, nicotinamide adenine 
dinucleotide phosphate-mediated oxidative stress 
and autophagy. Benefits of HCQ in treating rheumatic 
diseases, including antiphospholipid syndrome, 
rheumatoid arthritis and Sjogren’s syndrome during 
pregnancy, has been demonstrated in clinics. In 
particular, multiple clinical guidelines recommend  
HCQ as an indispensable therapeutic drug for  
pregnant patients with SLE. Additionally, it may 
potentially function in preeclampsia to improve clinical 
symptoms. 
Conclusion: HCQ is effectively used for rheumatic 
diseases during pregnancy. The benefits of HCQ 
treatment in rheumatic diseases outweigh the risk of 
adverse reactions it induces in pregnant women. 
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CLINICAL IMPACT

What is New
•	 This presentation summarised the latest 

advanced role, mechanism, treatment and safety 
of hydroxychloroquine (HCQ) in rheumatic 
diseases during pregnancy. 

•	 Meanwhile, we discussed the application 
prospects of HCQ in preeclampsia.

Clinical Implications
•	 To provide the pharmaceutical perspective on 

the effect and safety of HCQ in pregnancy, 
aiming to help clinicians use HCQ or any other 
anti-rheumatic drugs more reasonably and 
safely in the treatment of pregnant women.
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safety profile and low cost, HCQ is now commonly 
administered as a single agent or in combination 
with other immunosuppressants during pregnancy 
to treat rheumatic diseases.2 

Rheumatic diseases occur primarily in  females of 
childbearing years, including SLE, APS, rheumatoid 
arthritis (RA) and Sjogren’s syndrome (SS). HCQ 
predominantly alleviates the symptoms of typical 
rheumatic diseases, particularly skin problems and 
joint pain, by reducing the inflammatory response 
in patients. Since pregnant women with rheumatic 
diseases are always considered to be at higher 
possibility of pregnancy complications and adverse 
pregnancy outcomes (APOs), they should require  
more intensive observation and prompt pharma-
cotherapy. With the development and use of HCQ 
in clinical therapy, recent research has generally 
recognised the benefit of HCQ in improving  
pregnancy outcomes and its safety profile in  
pregnant women with rheumatic disorders. 

Although the application of HCQ in reproductive 
immunity has become a new research hotspot, the 
molecular mechanism is not yet entirely understood. 
This review primarily focused on the mechanism 
and clinical treatment of HCQ in pregnancy with 
rheumatic diseases, such as SLE, APS, SS and RA. 
It also discussed the relevance and potential use of 
HCQ in preeclampsia. Finally, we further presented 
our opinion on the safety of pregnant patients 
taking HCQ for rheumatic disorders. Keywords 

such as “rheumatic disease” OR “rheumatism” 
OR “antiphospholipid antibody syndrome” OR 
“Sjogren’s syndrome” OR “rheumatoid arthritis” OR 
“systemic lupus erythematosus” OR “preeclampsia” 
AND “hydroxychloroquine” AND “pregnancy” 
OR “gestation” were used in the literature search 
in PubMed and Web of Science. We also checked 
reference lists for relevant publications, recent  
reviews and editorials.

Mechanism of action of HCQ
The exact mechanism of how HCQ regulates  
immune function has not been entirely delineated. 
HCQ has been reported to function mainly in  
rheumatic diseases through versatile immunomodu-
latory and anti-inflammatory responses, with 
additional roles such as antiplatelet and antioxidant 
effects.3 In general, HCQ could exert therapeutic 
effects via modulating different cellular signals, 
especially the inhibition of endolysosomal activities, 
innate inflammatory signalling pathways, oxidative 
stress and thrombosis (Fig. 2).

Inhibition of lysosomal function
Due to its hydrophobicity and alkalescence, HCQ 
disperses quickly into acidic lysosomes across 
cell membranes. It accumulates in lysosomal 
compartments, stabilises cell membrane and 
decreases the functions of acidic proteases, 
thereby increasing the pH of acidic subcellular 

Fig. 1. Benefits of HCQ in various diseases.

HCQ: hydroxychloroquine; IgA: immunoglobulin A
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compartments. Meanwhile, alteration in acid  
enzyme activity reduces the formation and 
transport of major histocompatibility class II 
complex molecules, leading to suppression of 
antigen presentation and autoimmune responses. 
Furthermore, HCQ disrupts autophagy, a lysosomal-
dependent degradation process that degrades 
damaged cytoplasmic materials and organelles to 
maintain cell homeostasis.1 

Inhibition of toll-like receptor (TLR)-mediated  
innate immune response
HCQ inhibits several typical inflammatory pathways, 
particularly the signalling mediated by TLRs. TLRs 
expressed primarily by immune cells are significant 
receptors in the innate immune system, and mediate 
the induction of inflammatory cytokine genes. 
TLR3, TLR7 and TLR9 of the innate immune system 
are present in the intracellular compartments like 
endosomes. TLR3 mainly induced the expression  
of type I interferon (IFN) and IFN-inducible genes via 
TRIF/IRF3. Sensitive  to synthetic imidazoquinoline-
like molecules, TLR7 triggered the induction of  
type I IFN and inflammatory cytokines via the 
myeloid differentiation primary-response protein 
88 (MyD88)- and nuclear factor-kappaB (NF-κB)-
dependent pathways. TLR9, activated by DNA 
in the endosome of immune cells, leads to the 
robust production of IFN. HCQ prefers to interact 
with TLR3, TLR7 and TLR9, and specifically blocks 
the activation of these receptors that mediate 
inflammatory pathways and cytokines. Therefore, 

it prevents the activation of these receptors that 
mediate inflammatory pathways and cytokines.3 

Suppression of other signalling pathways
Nicotinamide adenine dinucleotide phosphate 
(NADPH) oxidases (NOXs)—exclusive enzyme 
complexes in the generation of reactive oxygen 
species (ROS)—are involved in numerous proin-
flammatory signalling cascades. HCQ has been 
proven to alleviate NOX-mediated production of 
TNF-α and IL-1β by directly blocking the translocation 
of gp91phox.4 It also protects the endothelium by 
suppressing NADPH and activating extracellular 
signal-regulated kinase 5 (ERK5),4 because over-
production of ROS is the main cause of vascular 
endothelial dysfunction. With regard to second 
messenger-mediated signal transduction, HCQ 
impairs the expression and secretion of immune 
cytokines and factors in T- and B-cells by interfering 
with intracellular Ca2+ mobilisation.5

In addition, before low molecular weight heparin 
was widely applied in clinical practice, HCQ was  
used to prevent pulmonary embolism after arthro-
plasty for its potential antithrombotic effect. Its 
anticoagulant and antithrombotic effects have 
gradually been recognised with the use of HCQ 
in treating diverse diseases. Belizna et al. found 
HCQ dose dependently reduced collagen-induced 
platelet aggregation and platelet α-granule release. 
It suppresses platelet aggregation via adenosine 
diphosphate (ADP)  inhibition and inhibits the release 
of arachidonic acid caused by activated platelets.6

Fig. 2. Major mechanisms of HCQ. 

ATP: adenosine triphosphate; HCQ: hydroxychloroquine; IL-1β: interleukin-1 beta; NOX: nicotinamide adenine dinucleotide phosphate 
(NADPH) oxidase; TLR: toll-like receptor; TNF-α: tumour necrosis factor-alpha
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HCQ treatment in pregnancy with rheumatic 
diseases

Systemic lupus erythematosus (SLE) 
SLE is an autoimmune rheumatic disease presented 
with multiple organ injury. Although the pathoge-
nesis of SLE remains incompletely understood, the 
autoimmune attack theory may be the essential 
hypothesis so far. Pregnancy with SLE increases 
the obstetric risk of APOs, such as preterm birth, 
intrauterine growth restriction and preeclampsia.2 
Generally, therapy for SLE aims to alleviate 
immune damage in cells, tissues and organs. HCQ 
benefits SLE from diverse perspectives, particularly 
through amelioration of systemic symptoms as well 
as improvement in musculoskeletal and cutaneous 
mucosal performance. Apart from HCQ-moderate 
inflammatory response, HCQ obviously decreased 
the possibility of thrombosis in SLE. Another 
advantage of HCQ is its potential role in preventing 
severe complications. It reduces the incidence of 
diabetes in a dose-dependent manner, as shown 
in a study of HCQ treatment with 200 mg/day 
for 1.8 years in SLE patients.7 HCQ may also be 
beneficial for osteoporosis, a common complication 
in SLE patients, by increasing spinal bone mineral 
density, especially in women receiving prolonged 
steroid therapy. HCQ-treated group showed a trend 
towards lower prednisone dosage and reduced the 
occurrence of preeclampsia and preterm delivery 
in pregnant women with lupus.8,9 HCQ treatment 
during pregnancy also significantly decreased flares 
during pregnancy and postpartum. Substantial 
evidence suggests that lupus activity and symptoms 
in pregnant women could be alleviated by HCQ 
without any risk to the fetus.10-12 Significantly, most 
studies currently indicate that HCQ treatment in 
SLE women throughout pregnancy remarkably 
improved birth outcomes, in contrast to pregnant 
lupus mothers who did not take HCQ.10,13-15 It also 
reduced recurrent miscarriages, the occurrence of 
hypertension, gestational diabetes and pregnancy 
complications.16 Based on these findings (Table 
1), HCQ should be continued during pregnancy. 
This is also supported by many clinical guidelines 
from different countries. A Chinese guideline for 
pregnancy with SLE suggests that HCQ reduces  
the activity and recurrence of SLE in pregnant  
women, improves pregnancy outcomes, and even 
benefits for the prevention of preeclampsia and 
neonatal heart block, without harmful effects 
on newborns.17 HCQ plus low molecular weight  
heparin plus low-dose aspirin (LDA) is more suitable 
than HCQ in addition to LDA or glucocorticoid 
or Ig for pregnant patients undergoing SLE with 
antiphospholipid antibodies (aPL) and recurrent 

pregnancy loss, according to the Latin American  
group for the study of lupus (GLADEL).18 Practice 
guidelines of the British society for rheumatology 
(BSR) and the British health professionals in rheu-
matology recommend HCQ for all pregnant SLE 
patients, with the exception of contraindications.19,20 
The 2020 American College of Rheumatology  
(ACR) practice guideline strongly advises all SLE 
women to take HCQ during pregnancy if possible, 
showing that HCQ is beneficial to the outcomes 
of both mothers and fetuses.21 Furthermore, the 
European League Against Rheumatism (EULAR) 
suggests that pregnancies with SLE should be 
treated with HCQ at a maintenance dose to  
stabilise the condition and improve pregnancy 
outcomes. However, the dose of HCQ should  
not exceed 5 mg/kg/real of body weight (BW)  
(Table 2).22

Antiphospholipid syndrome (APS)
APS, characterised by thrombotic events and 
pathological pregnancies, is an autoimmune 
disorder that is more likely to lead to unfavourable 
pregnancy  outcomes. Although low-dose aspirin  
and heparin treatment for pregnant women with  
APS has increased the live birth rate by approxi- 
mately 70%, HCQ has commonly been adminis- 
tered as an adjunctive medication for the treatment 
of APS-related thrombosis.23 It decreases the 
combination  of aPL-β2GP1 complex and platelet 
aggregation by suppressing aPL-activated 
overexpression of GPIIb/IIIa on the platelet 
membrane.23 Treatment of HCQ in patients with 
aPL during pregnancy increased the live birth rate  
(67% HCQ group versus [vs] 57% control group, 
P=0.05) and decreased the prevalence of  
aPL-related pregnancy morbidity and complication 
(2% vs 10.9%, P=0.05).24 Emerging clinical studies 
also showed that treatment with 200–400 mg HCQ 
in refractory APS pregnant women could improve  
the pregnancy outcome, like lower rates of  
pregnancy loss, live birth and pregnancy complica-
tions (Table 3).25-27 A retrospective study of 194 
pregnant primary APS patients revealed that high 
dose HCQ (400 mg) and initiation prior to pregnancy 
were linked to a higher live birth rate in contrast 
to a low dose (200 mg) and treatment only during 
pregnancy.27 To our knowledge, HCQ is currently 
not included in the standard therapy of primary  
APS, but it definitely benefits the refractory cases, 
involv-ing refractory obstetrical APS. EULAR 
recommends the addition of HCQ in the first 
trimester may be conducive to APS patients with 
pregnancy, despite receiving a combination of  
LDA and heparin.28 The other compelling clinical 
guideline has recommended HCQ used routinely 



Ann Acad Med Singap Vol 54 No 2 February 2025 | annals.edu.sg

Mechanism of hydroxychloroquine during pregnancy—Lingjun Kong et al.

117

Ta
bl

e 
1.

 C
lin

ic
al

 s
tu

di
es

 o
n 

H
C

Q
 tr

ea
tm

en
t i

n 
pr

eg
na

nt
 w

om
en

 s
uf

fe
rin

g 
fr

om
 S

LE
.

A
ut

ho
r o

r  
co

m
m

itt
ee

 
Ye

ar
N

o.
 o

f p
re

gn
an

ci
es

H
CQ

 d
os

ag
e

H
CQ

 d
ur

at
io

n
Re

su
lts

 a
nd

 c
on

cl
us

io
n

K
ro

es
e 

SJ
, e

t a
l.7

20
17

11
0 

pr
eg

na
nc

ie
s,

 3
0 

of
 w

hi
ch

 
w

er
e 

tr
ea

te
d 

w
ith

 H
C

Q
20

0 
m

g 
or

 4
00

 m
g 

pe
r d

ay
 

Th
ro

ug
ho

ut
 p

re
gn

an
cy

H
C

Q
 d

ec
re

as
ed

 th
e 

oc
cu

rr
en

ce
 o

f fl
ar

es
 (n

on
-H

C
Q

 g
ro

up
: 6

.4
%

  
m

ild
 a

nd
 2

.6
 s

ev
er

e;
 H

C
Q

 g
ro

up
: 2

 6
.7

%
 m

ild
 a

nd
 0

 s
ev

er
e)

  
an

d 
th

e 
do

sa
ge

 o
f p

re
dn

is
on

e 
(O

R 
0.

2,
 9

5%
 C

I 0
.0

–1
.4

; P
=

0.
10

), 
 

as
 w

el
l a

s 
in

cr
ea

se
d 

th
e 

du
ra

tio
n 

of
 p

re
gn

an
cy

  
(9

5%
 C

I 1
.0

–3
.8

; P
≤

0.
00

1)
.

A
lle

 G
, e

t a
l.10

20
24

17
4 

pr
eg

na
nt

 w
om

en
 w

ith
 S

LE
20

0 
m

g 
da

ily
 (6

.9
%

), 
40

0 
m

g 
da

ily
 (8

5.
1%

), 
di

ffe
re

nt
 d

os
e 

(8
%

) 

Th
ro

ug
ho

ut
 p

re
gn

an
cy

SL
E 

pa
tie

nt
s 

w
ith

 s
ub

th
er

ap
eu

tic
 (H

C
Q

 ≤
50

0 
ng

/m
L:

 8
.8

%
 v

er
su

s 
[v

s]
 

0.
7%

) a
nd

 n
on

-a
dh

er
en

t H
C

Q
 le

ve
ls

 (≤
20

0 
ng

/m
L:

 1
3.

3%
 v

s 
1.

3%
) 

ha
d 

m
or

e 
se

ve
re

 fl
ar

es
 d

ur
in

g 
pr

eg
na

nc
y.

Le
vy

 R
A

,  
et

 a
l.11

20
01

20
 c

on
se

cu
tiv

e 
pr

eg
na

nt
 

pa
tie

nt
s,

 1
0 

tr
ea

te
d 

w
ith

 H
C

Q
  

N
ot

 a
va

ila
bl

e
B

eg
in

ni
ng

 b
et

w
ee

n 
8 

an
d 

18
 w

ee
ks

 o
f p

re
gn

an
cy

 
un

til
 1

2 
w

ee
ks

 a
ft

er
 

de
liv

er
y

H
C

Q
 g

ro
up

 lo
w

er
ed

 p
re

dn
is

on
e 

do
sa

ge
 a

nd
 im

pr
ov

ed
 p

re
gn

an
cy

 
du

ra
tio

n 
an

d 
A

pg
ar

 s
co

re
s 

co
m

pa
re

d 
to

 th
e 

pl
ac

eb
o 

gr
ou

p.

B
ra

ga
 A

, e
t a

l.12
20

21
21

5 
pr

eg
na

nc
ie

s 
fr

om
 1

43
 

pa
tie

nt
s,

 6
3.

7%
 w

ith
 H

C
Q

N
ot

 a
va

ila
bl

e
D

ur
in

g 
ge

st
at

io
n

H
C

Q
 re

du
ce

d 
th

e 
ris

k 
of

 fl
ar

e 
in

 S
LE

 p
at

ie
nt

s 
du

rin
g 

pr
eg

na
nc

y.

Le
ro

ux
 M

, e
t a

l.13
20

15
11

8 
SL

E 
pa

tie
nt

s 
to

ta
lly

, H
C

Q
 

gr
ou

p 
(n

=
41

) a
nd

 n
o 

H
C

Q
 

gr
ou

p 
(n

=
77

)

40
0 

m
g 

da
ily

 
B

ef
or

e 
pr

eg
na

nc
y 

or
 d

ur
in

g 
th

e 
fir

st
 8

 w
ee

ks
Th

e 
H

C
Q

 g
ro

up
 h

as
 a

 lo
w

er
 ra

te
 o

f p
re

te
rm

 b
irt

h 
(1

5.
8%

 v
s 

44
.2

%
) 

an
d 

IU
G

R 
(1

0.
5%

 v
s 

28
.6

%
).

B
al

ev
ic

 S
J,

 e
t a

l.14
20

19
14

5 
se

ru
m

 s
am

pl
es

 fr
om

 5
0 

pa
tie

nt
s 

w
ith

 R
D

, 5
6%

 o
f  

w
ho

m
 h

ad
 S

LE

40
0 

m
g 

pe
r d

ay
 

co
m

m
on

ly
Th

ro
ug

ho
ut

 p
re

gn
an

cy
 

O
f p

at
ie

nt
s 

w
ith

 S
LE

, m
or

e 
pr

eg
na

nc
ie

s 
(8

3%
) w

ith
 a

ve
ra

ge
 H

C
Q

 
le

ve
ls

 ≤
10

0 
ng

/m
L 

de
liv

er
ed

 p
re

m
at

ur
el

y 
th

an
 2

1%
 w

ith
 a

ve
ra

ge
 

le
ve

ls
 >

10
0 

ng
/m

L.
 

C
an

ti 
V,

 e
t a

l.15
20

21
74

 p
re

gn
an

ci
es

 in
 5

3 
SL

E 
pa

tie
nt

s,
 4

5 
pr

eg
na

nc
ie

s 
 

w
er

e 
tr

ea
te

d 
w

ith
 H

C
Q

30
0 

m
g/

da
y

Th
ro

ug
ho

ut
 p

re
gn

an
cy

SL
E 

pa
tie

nt
s 

w
ith

 H
C

Q
 tr

ea
tm

en
t r

ed
uc

ed
 th

e 
IU

G
R 

ra
te

  
(1

0%
 v

s 
32

%
) a

nd
 s

ho
w

ed
 s

ig
ni

fic
an

tly
 lo

ng
er

 ti
m

e 
to

 d
el

iv
er

y 
 

(3
7.

8 
±

 1
.7

2 
vs

 3
6.

3 
±

 4
.1

1)
.

A
bd

 R
ah

m
an

 R
, e

t a
l.16

20
20

82
 S

LE
 p

re
gn

an
ci

es
 in

cl
ud

ed
 

47
 tr

ea
tm

en
ts

 w
ith

 H
C

Q
N

ot
 a

va
ila

bl
e 

N
ot

 a
va

ila
bl

e 
Re

cu
rr

en
t m

is
ca

rr
ia

ge
s 

(1
7.

1%
 v

s 
0%

, P
=

0.
00

3)
, o

cc
ur

re
nc

e 
of

 
hy

pe
rt

en
si

on
 (4

2.
9%

 v
s 

6.
4%

, P
=

 0
.0

1)
, g

es
ta

tio
na

l d
ia

be
te

s 
m

el
lit

us
 

(1
4.

3%
 v

s 
0%

, P
=

0.
01

) a
nd

 c
on

cu
rr

en
t m

ed
ic

al
 il

ln
es

s 
 

(4
2.

9%
 v

s 
14

.9
%

, P
=

0.
00

5)
 w

er
e 

re
du

ce
d 

in
 H

C
Q

 g
ro

up
.

Fo
r s

up
er

sc
rip

t n
um

be
rs

, p
le

as
e 

se
e 

RE
FE

RE
N

C
ES

.
C

I: 
co

nfi
de

nc
e 

in
te

rv
al

; H
C

Q
: h

yd
ro

xy
ch

lo
ro

qu
in

e;
 IU

G
R:

 in
tr

au
te

rin
e 

gr
ow

th
 re

ta
rd

at
io

n;
 O

R:
 o

dd
s 

ra
tio

; R
D

: r
he

um
at

oi
d 

di
se

as
e;

 S
LE

: s
ys

te
m

ic
 lu

pu
s 

er
yt

he
m

at
os

us
; R

D
: r

he
um

at
oi

d 
di

se
as

e



Ann Acad Med Singap Vol 54 No 2 February 2025 | annals.edu.sg

Mechanism of hydroxychloroquine during pregnancy—Lingjun Kong et al.

118

Table 2. Recommendations of guidelines for HCQ therapy in pregnant women with SLE.

Committee Year Recommendation for HCQ treatment in  
SLE patients with pregnancy

Grade

CHOPARD17 2022  HCQ should be treated throughout pregnancy. Weak

GLADEL18 2018 HCQ plus LMWH plus LDA is advised for pregnant SLE women  
with antiphospholipid antibodies and recurrent pregnancy loss. 

Moderate

BSR and BHPR19 2016 HCQ should be treated and continued during pregnancy  
at a maximum of 400 mg/day. 

LOE 1 ++, GOR A, SOA 100%

BSR20 2018 HCQ can be used at doses of up to 6.5 mg/kg/day, compatible with 
pregnancy and breastfeeding.

LOE 1 ++, GOR A

ACR21 2020 All women with SLE should take HCQ during pregnancy if possible. Strong

EULAR22 2019 HCQ is suggested for all patients with SLE, at a dose not  
exceeding 5 mg/kg/real BW. 

1B/A
3B/C

For superscript numbers, please see REFERENCES.
ACR: American College of Rheumatology; BHPR: British Health Professionals in Rheumatology; BSR: British Society for Rheumatology;  
BW: body weight; CHOPARD: Chinese Research Committee of Pregnancy and Reproduction in Autoimmune Rheumatic Diseases;  
EULAR: European League Against Rheumatism; GLADEL: Grupo Latino Americano de Estudio del Lupus; GOR: grade of recommendation; 
HCQ: hydroxychloroquine; LDA: low-dose aspirin; LMWH: low molecular weight heparin; LOE: level of evidence; SLE: systemic lupus 
erythematosus; SOA: strength of agreement

alone or adding to therapeutic schemes for pregnant 
women with refractory APS or who experience 
recurrent complications,29 with a safe dose of 200–
400 mg.

Sjogren’s syndrome (SS)
SS occurs more predominantly in women than in 
men, with a female-to-male ratio of about 9:1.  
Women with SS are likely to experience more 
complicated pregnancies than healthy women.29 
Although the therapeutic benefit of HCQ in 
classic SS symptoms remain controversial, there is 
research illustrating that HCQ alleviates oral domain  
symptoms and several indicators like unstimulated 
salivary flow rate (uSFR), erythrocyte sedimentation  
rate (ESR), C-reactive protein (CRP) and immunoglo-
bulin M (IgM) as well as immunoglobulin A (IgA)  
in general patients. Regarding the research on 
pregnant patients, a retrospective study included  
109 pregnant women as control group and 26 
pregnancies with SS group showed HCQ were used 
in 15 patients (57.7%) and may also help ameliorate 
obstetric outcomes.30 In 853 autoimmune pregnan-
cies with 49 SS patients, HCQ therapy decreased 
preeclampsia (19.8% vs 8.91%, P<0.001), early-
onset preeclampsia (7.78% vs 2.51%, P=0.007)  
and pregnancy loss (2.99% vs 0.56%, P=0.036) 
significantly. Forty-two (85.71%) of 49 SS patients 
had taken HCQ.31 On the contrary, Ballester C et 
al. found there was no premature delivery or low 
birth weight percentile child in primary SS pregnant 
patients with HCQ.32 However, the insufficient  
number of HCQ group (n=6) limited the evaluation  
of the possible beneficial effects of HCQ. Several 

reports also indicated that there is no association 
between HCQ and a good pregnancy outcome in 
SS,33,34 but these findings need to be confirmed in 
larger sample size studies (Table 4). Furthermore, 
both EULAR and Sjogren’s Syndrome Foundation 
suggested that first-line therapy for SS should 
concentrate on symptom relief, with HCQ (200 mg/
day) to treat musculoskeletal pain treatment.35,36 
They also recommended assessing the benefits 
and risks for patients during pregnancy. BSR also 
advised the administration of HCQ (6 mg/kg) in SS, 
especially in patients with skin and joint lesions or 
fatigue symptoms. Besides, it was mentioned that 
HCQ might be continued throughout pregnancy  
and breastfeeding.37 

Rheumatoid arthritis (RA)
RA is a long-term inflammatory joint disorder with 
a variable progression. Historically, methotrexate 
(MTX), sulfasalazine, leflunomide, HCQ or chloro-
quine (CQ) are referred to as disease-modifying 
anti-rheumatic drugs (DMARDs), generally used 
in RA. Regrettably, although considerable reviews  
have established that HCQ is appropriate for  
pregnant patients with mild and moderate  RA, 
we found few clinical studies on the effectiveness 
of HCQ treatment in pregnant patients with RA. 
However, the potential role of HCQ has been widely 
studied in general patients with RA. Combination  
of MTX with HCQ in RA treatment was more 
efficient than MTX alone.38 According to the 2021 
ACR guideline, HCQ is more appropriate than  
other DMARDs in the therapy of DMARDs-naive 
patients with mild RA.39 EULAR recommends HCQ 
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to be considered only in a particular circumstance 
when the other DMARDs failed or with MTX and 
sulfasalazine.40 Furthermore, the Asia Pacific 
League of Associations for Rheumatology notes 
HCQ can only be used in combination with other 
DMARDs in patients with RA, primarily considering 
its possible metabolic and cardiovascular benefits.41 
Thus, reviews summarise and conclude that HCQ is 
beneficial for RA patients with a mild or moderate 
disease during pregnancy and suggest continuing 
treatment in these patients who were willing to 
conceive. Regarding the guideline recommendation 
for RA pregnant patients, recommendations for 
medication therapy in pregnancy just points out 
HCQ did not increase the occurrence of congenital 
malformations and can be used throughout 
pregnancy with rheumatic diseases.19 HCQ 
efficiency on pregnant women with RA should be 
further studied.

Potential use of HCQ in preeclampsia 
Preeclampsia (PE) is an obstetric complication 
leading to high neonatal and maternal morbidity  
and mortality. Rheumatic diseases tend to increase 
the incidence of preeclampsia. Since HCQ is  
generally used for thrombosis prevention, anti-
inflammation and anti-oxidation in rheumatic  
diseases, the researchers investigated whether  
HCQ directly plays a preventive role in preeclampsia, 
which has similar standard features and pathophy-
siology to SLE.8,42 In terms of molecule mechanism, 

endothelial dysfunction is one of the most persua-
sive opinions on preeclampsia development. 
Researchers preliminarily speculate that HCQ may 
benefit PE by suppressing oxidative stress and 
inflammatory mediators like cytokines, chemokines 
and cell adhesion molecules (i.e. intercellular  
adhesion molecule 1 [ICAM-1], vascular cell  
adhesion molecule 1 [VCAM-1]), which could result  
in endothelial damage.42 Generally, HCQ restores  
NOX availability and disrupts vascular ROS 
overproduction induced by NADPH oxidase. HCQ 
also mitigated endothelial injury of PE by inhibiting 
the release of TNF-α and VCAM-1 as well as  
ICAM-1 to keep monocyte from adhering to the 
endothelium.42 Despite HCQ being the major 
medication in the treatment of pregnancy with  
SLE, no randomised controlled trials (RCTs) and 
observational studies have been conducted to report 
the efficiency of HCQ treatment in preeclampsia 
women without rheumatoid diseases. Previous  
clinical studies only focused on the treatment of  
HCQ in preeclampsia induced by rheumatoid  
disorders. Rector et al. indicated no statistically 
significant correlation between HCQ and pre-
eclampsia in either nulliparous or multiparous lupus 
pregnancies.43 Conversely, it reported that HCQ 
treatment in pregnant women with autoimmune 
diseases reduced the occurrence of preeclampsia.24  
A meta-analysis including 709 HCQ-treated 
pregnancies and 1055 pregnancies without HCQ 
showed that the additional use of HCQ apparently 

Table 3. Clinical studies on HCQ treatment in pregnant women with APS.

Author or 
committee 

Year No. of 
pregnancies

HCQ 
dosage

HCQ duration Results and conclusion

Sciascia S, et al.24 2016 170 pregnancies 
in 96 women

400 mg (200 
mg twice 

daily) or 200 
mg (once 

daily)

At least 6 months 
prior to pregnancy 

and continued 
throughout 
pregnancy

HCQ group has a higher live birth rate  
(67% vs 57%, P=0.05), prolonged pregnancy 
(27.6 weeks vs 21.5 weeks, P=0.03) and lower 

occurrence of aPL-related pregnancy morbidity  
and complication (2% vs 10.9%, P=0.05). 

Mekinian A, et al.25 2015 35 pregnancies 
from 30 APS 

patients

200–400 mg 80% started before 
pregnancy

HCQ decreased pregnancy losses from 81%  
to 19% and improved the rate of live born 
babies to 78% in patients with refractory 

obstetrical APS. 

Gerde M, et al.26 2021 101 pregnancies 
of 87 refractory 
primary OAPS 

women

200 mg per 
day or  

200 mg 
twice daily 

At least 2 months 
before pregnancy 

(200 mg) or initiation 
of pregnancy, both 

throughout the 
entire pregnancy 

The live birth rates were obviously higher in 
the group receiving with HCQ (97.1%, 67/69) 

with regard to the control group (62.5%, 
20/32) (P<0.001). The occurrence of pregnancy 

complications was also reduced in the  
HCQ group (8.7% vs 37.5%, P<0.001). 

Ruffatti A, et al.27 2018 194 pregnant 
PAPS patients

200–400 mg 
daily

112 patients (57.7%) 
before pregnancy 

and 82 (42.3%) 
during pregnancy 

Treatment with HCQ markedly increased the 
live birth rate (P=0.027). A higher dosage 

(400 mg vs 200 mg, P=0.036) and treatment 
before pregnancy (before vs during pregnancy, 
P=0.027) contributed to a higher live birth rate.

For superscript numbers, please see REFERENCES.
aPL: antiphospholipid antibodies; APS: antiphospholipid syndrome; HCQ: hydroxychloroquine; OAPS: obstetric APS; PAPS: primary APS
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decreased the total risk of preeclampsia in pregnan-
cies with SLE by 46%, but it had no effect on the 
incidence of preeclampsia for APS/aPLs patients.44 
In parallel with that conclusion, Liu et al. summarised 
that treatment with 200–400 mg of HCQ daily 
significantly lowered the incidence of preeclampsia  
in autoimmune disorders.9 Therefore, the clear 
efficiency of HCQ in preeclampsia induced by 
rheumatic diseases needs more evidence from  
further RCTs and large-scale prospective cohort 
studies. Next, more basic and clinical studies  
should examine the benefit of HCQ treatment in 
preeclampsia patients without rheumatic diseases. 

Safety of HCQ therapy during pregnancy
Drug safety during pregnancy is a significant 
consideration for medical treatment. HCQ is an 
oral  medication that is rapidly and completely 
absorbed from the upper intestinal tract.3 It is  
primarily metabolised into N-desethylhydroxy-
chloroquine in the liver via cytochrome P450 
enzymes.3 A large apparent  volume of distribution 
leads to an elimination  half-life of approximately 
40 to 60 days.3 Since creatinine clearance is not 
associated with the response to HCQ bioavailability, 
dosage adjustment is not necessary in patients with 

renal insufficiency. Notably, HCQ readily crosses 
the placenta with the ratio of fetal concentration 
to maternal concentration being 1.04.45 Various 
adverse reactions of HCQ have been found, of 
which ocular, skin and cardiac toxicity represent the 
most potential, especially when long-term therapy 
and large doses are used.45 A small number of 
investigations indicate that HCQ treatment during 
pregnancy may be associated with ocular damage 
in fetuses.46,47 This is debatable because normal 
newborns are likely to have malformations and  
these are just a few cases in the control group. A 
cohort study proposed the risk of malformations 
in first trimester pregnancy was slightly increased 
by HCQ, showing an adjusted relative risk (RR) of  
1.26.48 A clinical trial showed 5 of 45 (11%) 
infants exposed to 400 mg HCQ in utero had a 
prolonged corrected QT interval of more than 2 
standard deviation (SD), without other symptoms.49  
Meanwhile, numerous clinical studies recently 
consider HCQ has no  harmful  effect  on  fetal  
outcomes (Table 5). In a retrospective study, 14 
mothers who received HCQ treatment for an 
average of 7.2 months during their pregnancies 
at an average dose of 317 mg reported that 
their newborns’ visual acuity was normal with no 

Table 4. Clinical studies of HCQ therapy in pregnancy with SS.

Author or 
committee

Year No. of pregnancies HCQ dose HCQ duration Results and conclusion

Barros T, et al.30 2022 109 normal pregnant 
women and 26 SS 
pregnancies, 15 
pregnancies with  

HCQ therapy

Not 
reported

Not reported  Treatment with HCQ might benefit the 
obstetric results in SS patients.  

Ye S, et al.31 2023 Among 853 pregnancies 
with autoimmune, 49 
pregnancies with SS,  
of whom 42 treated  

with HCQ

≤400  
mg/day

32 initiated 
before 

pregnancy, 
5 from early 
pregnancy, 

5 from 
mid or late 
pregnancy

HCQ treatment significantly reduced  
preeclampsia, early-onset preeclampsia 
and pregnancy loss in 853 pregnancies 

with autoimmune abnormalities,  
including 49 SS cases.

Ballester C, et al.32 2017 54 pregnancies in 19 
women with pSS

At least 200 
mg/day

Started before 
pregnancy 

and 
throughout 

the pregnancy

6 patients treated with HCQ (n=6) did  
not deliver prematurely or give birth to  

a child in the LBW percentile.

Fierro JJ, et al.33 2023 48 SLE and 21 pSS 
pregnancies with 70 

fetuses (1 twin)

Not 
reported

Not reported No significance of APO in patients  
with pSS between HCQ use and  

non-HCQ use. 

Priori R, et al.34 2013 45 pregnancies in 36 
women, 11% of which 

were treated with HCQ 

Not 
reported

Not reported No differences in pregnancy and fetal 
outcome no matter whether treated  
with medications, including HCQ.

For superscript numbers, please see REFERENCES.
APO: adverse pregnancy outcomes; HCQ: hydroxychloroquine; LBW: low birth weight; pSS: primary Sjogren’s syndrome;  
SLE: systemic lupus erythematosus; SS: Sjogren’s syndrome
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patients with primary APS.59 HYPATIA, another 
international multicentre RCT, is also underway 
to explore the effectiveness of HCQ in improving 
pregnancy outcomes in patients with persistently 
positive aPL, as well as its safety.60 With its low  
cost, HCQ might be an extremely valuable adjunct 
to the treatment of rheumatic diseases during 
pregnancy.
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