Efficacy of Hydroxychloroquine use on placental mediated
diseases in Pregnancies with Lupus and/or Antiphospholipid
Autoimmunity: A Systematic Review and Meta-Analysis

Nadia M Helmy*, Maha Al-
husseiny*, Reham Abdelwahed*,
Bassiony Dabian*, Mostafa
Abdelgalil*.

*Department of Obstetrics &
Gynecology, Cairo University's
faculty of medicine.

Corresponding author:

Nadia M Helmy

Affiliation: Lecturer at Obstetrics
and Gynecology department

, Faculty of Medicine, Cairo
University.

E-mail: dr_nadiahelmy@yahoo.
com

Mobile: 01012468731

Abstract

Background: Although hydroxychloroquine (HCQ) has
been utilized for the therapy of antiphospholipid syn-
drome (APS) and systemic lupus erythematosus (SLE),
it is unknown how HCQ affects lupus activation through-

out gestation, preeclampsia, and fetal growth restriction
(FGR).

Methods: Until September 11, 2024, the databases of
PubMed, Embase, and Cochrane were scanned for ob-
servational research or randomized clinical trials (RCTs)
including extra HCQ therapy and pregnant patients with
APS/positive antiphospholipid antibodies (aPLs) and/or
SLE. Preeclampsia, IUGR, and high lupus activity risks
were investigated.

Results: Thirteen cohort studies and one RCT were se-
lected. The pooled meta-analysis comprised 1764 preg-
nancies (709 in the HCQ group vs. 1055 in the placebo
group). The likelihood of elevated lupus activity dropped
following the extra utilization of HCQ (RR: 0.74, 95%
CIL: 0.57-0.97, p = 0.03). The overall prevalence of pre-
eclampsia dropped (RR: 0.54, 95% CI: 0.37-0.78, p =
0.001). The SLE subgroup (RR: 0.51, 95% CI: 0.34—
0.78, p = 0.002) and the APS/aPLs subgroup (RR: 0.66,
95% CI: 0.29-1.54, p = 0.34) did not exhibit statistical
significance, according to the subgroup evaluation. Nei-
ther the SLE subgroup (RR: 0.74, 95% CI: 0.40-1.36, p
= 0.33) nor the APS/aPLs subgroup (RR: 1.26, 95% CI:
0.34-4.61, p = 0.73) showed a statistically significant re-
duction in the prevalence for IUGR (RR: 0.80, 95% CI:
0.47-1.35, p = 0.46).

Conclusion: The results refute the notion that HCQ re-
duces the risk of FGR for SLE and/or APS/aPLs or the
likelihood of preeclampsia for APS/aPLs participants.
Nonetheless, additional administration of HCQ may re-
duce the likelihood of preeclampsia in those with SLE as
well as the probability of elevated lupus activity during
pregnancy.

Keywords: SLE ; antiphospholipid syndrome; hydroxy-
chloroquine; preeclampsia; FGR.
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Introduction

Antiphospholipid syndrome and SLE are
both of the most significant systemic auto-
immune conditions affecting women who
are fertile. Antinuclear antibodies and the
formation of immunological compounds,
which result in the inflammation of several
systems, are characteristics of systemic lupus
erythematosus (1). Antiphospholipid anti-
bodies (aPLs) and clinical signs of thrombus
or worse pregnancy complications are the
two main characteristics of APS. While the
majority of APS are linked to SLE and are
referred to as secondary APS, primary APS
happens on its own without any additional
autoimmune symptoms (2).

Based on scientific research, adverse preg-
nancy results are strongly associated with
SLE, APS, and high aPLs. For women of
childbearing age with SLE and/or APS, re-
productive health is crucial since these con-
ditions raise the risk of premature birth, loss
of pregnancy, preeclampsia, and fetal growth
restriction (FGR) (3-5). In the last century,
these conditions were also thought to be pro-
hibitions to conception. Additionally, SLE
and/or APS progression is triggered by preg-
nancy. Nonetheless, the development and ap-
plication of novel medications during the last
several decades has raised the potential and
security of conception for females suffering
with SLE and/or APS.

One type of synthetic 4-aminoquinoline an-
timalarial medication is hydroxychloroquine
(HCQ). More research has been done lately
on the therapeutic effects of HCQ, aside from
its antimalarial action. These effects include
immunomodulation and anti-inflammatory
properties, vascular defense and thrombo-
sis mitigation (6,7). The transition of HCQ
from an antimalarial to a rheumatic medica-
tion was made easier by the identification of
these adverse effects. Due to its comparative-
ly high safety, HCQ is currently frequently
used in the management of SLE and is given
to pregnant SLE and/or APS patients (8).

The precise advantages of HCQ for expect-
ant mothers with APS or SLE are still un-
known, though. It is plausible to suppose that
the effectiveness of HCQ for immune-related
disorders could vary from that of the general
condition given the intricate immunological
modifications that occur during gestation.
Pregnancy-related lupus activation has not
been well studied, and opinions on how HCQ
affects pregnancy problems are still divided.

As of right now, only a few meta-analyses
have been performed (9—-11) discussing the
effectiveness of HCQ in pregnancies with
SLE or APS. On the other hand, high-quality
data regarding the function of HCQ in pre-
eclampsia, IUGR, and lupus activity during
pregnancy in individuals with SLE and/or
APS is currently lacking. The influence of
HCQ on lupus manifestations in pregnant
SLE patients as well as placental mediated
diseases (e.g: preeclampsia and FGR) in SLE
pregnant women are the main topics of this
study.

Methods

The Preferred Reporting Items for System-
atic Review and Meta-Analysis (PRISMA)
criteria were followed in the submission of
reports of this investigation, which was con-
ducted in compliance with the PICO con-
cepts and standardised protocol (12). This
investigation did not include any new data
regarding the human or animal subjects; in-
stead, it was based on earlier research that
had been released.

Literature Search

Before any material was retrieved, each au-
thor decided on the approach for searching
the current literature. Any research released
between the creation of the databases and
May, 2024, was included in a proper search of
the scientific literature carried out by the da-
tabases PubMed , Embase , and the Cochrane
Register of Controlled Trials . Pregnancy
and "hydroxychloroquine" were among the
search phrases utilized. There was only En-
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glish spoken. After conducting the search on
their own, the two authors combined all of
the material they had found and eliminated
any duplicates.

Research Selection

We investigated the connection between lu-
pus activity, preeclampsia occurrence, and
IUGR prevalence and the extra usage of HCQ
during gestation. Prior to the choice of stud-
1es, the standards for inclusion and exclusion
were established. In order to decide if these
papers meet the inclusion characteristics, two
writers independently and methodically went
over the title, abstract, and entire text. In case
of a dispute, the additional writer would con-
fer with them and make conclusions until the
desired outcome was achieved.

The following characteristics were used to
choose the research articles for this analysis:
(1) study design: Observational researches
or randomized controlled trials (RCTs) com-
paring the additive administration of hydro-
quin in pregnant cases with the control group
treated with hydroquin (including placebo);
(2) pregnant cases with SLE, APS, or posi-
tive aPLs; (3) excessive lupus activity during
pregnancy, IUGR, and preeclampsia. The
SLE Disease Activity Index (SLEDAI) was
used to define elevated lupus activation. A
fetal weight or abdominal circumference be-
low the 10th percentile for gestational age
was referred to as an [UGR. After 20 weeks
of pregnancy, hypertension along with pro-
teinuria or other organ damage was referred
to as preeclampsia. It was permitted to use
particular diagnostic requirements that refer-
enced national or international standards.

Data Extraction and Quality Assessment

Based on every investigation, we obtained
the following information: author, year of
publication, methodology, and final results
of significance . The quality of every inves-
tigation included was assessed separately by
a couple of the researchers, and all conflicts
were settled through conversation. Using the
Cochrane Collaboration's tool for the risk

of bias (13), the reliability of RCT was as-
sessed. The Newcastle—Ottawa Scale (NOS)
was used to evaluate observational cohort
study quality (14). By providing answers to
eight questions, a maximum of nine points
can be earned in each of all three types of
bias (selection, comparability, and outcome).

Statistical Analysis

With the use of Cochrane Collaboration Re-
view Manager 5.4.1 software (Nordic Co-
chrane Center), data for every dichotomous
outcome were combined and examined. The
hydroquin group and the control group (pla-
cebo or therapy other than hydroquin) were
compared. For every dichotomous outcome,
we conducted a normal pairwise meta-analy-
sis and calculated the relative risk (RR) and
95% confidence intervals (CI).

The Cochran Q test and the 12 statistic were
used to measure the heterogeneity between
the studies. A fixed-effect model was em-
ployed when heterogeneity was acceptable
and 12 <50% or p <0.1, when heterogeneity
was deemed high and warranted the employ-
ment of a random-effect model. When sig-
nificant heterogeneity emerged, the cause of
the heterogeneity was confirmed using a sen-
sitivity study that involved either altering the
analysis model or carefully reviewing each
article individually. To evaluate the publica-
tion bias, funnel plots were created if a group
or subgroup contained ten investigations or
more. The funnel plot's symmetrical point
distribution suggested little to no bias.

Results

Upon eliminating replications, 427 of the
465 records that were found through the
search process, were retained. A total of 393
entries were eliminated based on their title
and abstract, primarily due to unrelated re-
search and study population. After the 34 pa-
pers underwent full-text assessment, 20 fur-
ther research were deemed ineligible due to
insufficient contrast or treatment group and
uninteresting outcomes. After being found to
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meet the enrollment criteria, fourteen research were approved for collecting data and quality
evaluation. In Figure 1, the PRISMA flow chart is displayed.

Identification of studies via databases and registers

'5 Records identified from*: Records removed before
§ Databases (n = 465) screening:

E — | Duplicate records re-

k> moved (n=38)

<

|

Records screened Records excluded**
(n=427) (n=393)
Reports sought for retrieval Reports not retrieved
= (n=34) (n=0)
=
=
]
g A 4
2 Reports assessed for eligibility Reports excluded: (n =20 )
(n=34)
‘_8 A 4
= Studies included in review
E) (n=14)
Fig.1 : PRISMA flow chart.

This meta-analysis and comprehensive review included Thirteen observational cohort inves-
tigations alongside a single RCT. The years of publishing were 2001-2022. SLE (11 studies)
and APS or positive aPLs (three studies) were among the research participants. There were
1856 conceptions in all, of which 1764 were accounted for in the meta-analysis that was
pooled (709 in the HCQ group and 1055 in the untreated group).

In the Cochrane risk of bias analysis, one RCT (15) was present. Table 2 presents the evalu-
ation outcome. Although selection bias and detection bias were thought to be unknown, the
likelihood of bias was mainly minimal.

The NOS quality assessment comprised thirteen observational investigations (16-28). Six
research received a score of nine points, while seven investigations received an eight. We
identified pregnancy as the primary factor and disease condition as the secondary factor for
the comparison area.
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Because seven investigations (16-19,23,26,27) did not account for or identify the second
significant variable, they received a score of one point, indicating the possibility of variations
in the two cohorts' disease conditions. The last six studies (20-22, 24-25, 28) received a
maximum score of two points. In conclusion, every study received the highest possible score
of three points for the result category, signifying the reliability of the outcome data. Regard-
ing ancillary medications, azathioprine, aspirin, heparin, and/or corticosteroids were given
to a number of SLE patients. Low-molecular-weight heparin (LMWH) and low-dose aspirin
(LDA) were administered to every patient with APS/aPLs.

Table 1: Study characteristics

Research | Number of Study . Outcomes
Author , year . . Intervention (no.)
type pregnancies | population reported
a) HCQ (10) lupus
Levy, R. A. 2001 |RCT 20 SLE, DLE b) placebo (10) activity
a) No HCQ (163) lupus
Soowse: M-E- I Cohort | 257 SLE b) HCQ (56) activity,
¢) HCQ stopped (38) |IUGR
a) Prednisolone (222)
b) Prednisolone +
HCQ (69)
Al Arfaj, A. S. Retrospec- c¢) Prednisolone + aza-
2010 tive study | >0 SLE thioprine (30) IUGR
d) Prednisolone + aza-
thioprine + HCQ (8)
e) None (54)
lupus activ-
Retrospec- a)HCQ (41) ity, [UGR,
Leroux, M. 2015 tive cohort 18 SLE b) no HCQ (77) preeclamp-
sia
. Retrospec- a) HCQ (51) preeclamp-
Sciascia, 3. 2016 tive cohort 170 aPLs b) no HCQ (119) sia, [IUGR
lupus activ-
Retrospec- a) HCQ (30) . i
Kroese, S. J. 2017 tive cohort 110 SLE b) no HCQ (80) 1ty, preec
ampsia
Retrospec- a) HCQ (80) preeclamp-
Seo, M. R.2019 1 i ve cohort | 121 SLE b) no HCQ (71) sia
IUGR
Abd Rahman, R. | Retrospec- a) HCQ (47) ’
2020 tive cohort | 52 SLE b) no HCQ (35) precclamp-
. Retrospec- a) HCQ (47)
Baalbaki, S. 2020 tive cohort 77 SLE b) no HCQ (30) IUGR
Retrospec- a) HCQ (53) preeclamp-
Do, 8.€. 2020 1 0e cohort | 127 SLE b) no HCQ (76) sia, TUGR
. Retrospec- a) HCQ (45) preeclamp-
Canti, V. 2021 14ive cohort | /4 SLE b) no HCQ (29) sia, IUGR
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Retrospec- a) HCQ + LDA + IUGR,
Gerde, M. 2021 | .= Colflo | 101 APS LMWH (69) preeclamp-
b) LDA + LMWH (32) | sia
. Retrospec- a) HCQ (44) preeclamp-
Liu, ¥ 2021 tive cohort | o8 SLE b) no HCQ (44) sia
IUGR
) Retrospec- a) HCQ (59) ’
Liu, J 2022 tive cohort 96 APS b) no HCQ (37) Isz)iraeeclamp-

Table 2: Newcastle-Ottawa Scale for evaluating the validity of cohort/case-control research

Com-
Selection para- Outcome
bility
compa-
repre- | selec- | ascer- out- rabil- fol- ade- Final
Study senta- | tion tain- | Some of | ity of assess- low-up quacy ina

tiveness | of the ment interest | cohorts ment long of score

of the non-ex- |of was not | on the of out- enough follow

exposed | posed expo- present | basis of come for out- up of

coiort thort sufe at start | the de- comes cghorts

of study | sign or to occur
analysis

glozv(;’(s)z’ M. |« * * * % * * * 8
sao0 |t
ggli(;ux, M. |, * * * % % * * * 9
ggilagcm’ S. | * * * * * * * 8
?208183’ S. |« % * * % % % * * 9
;8(1)’9M~ R 1y % * * * % * * 8
Abd Rah-
man, R k * % % k ok * k k 9
2020
I;g;(l)baki, S. |« * * * * % * * * 9
26)2,08. C. % % * * * * * * ]
gg;{i’ V. * * * * * * * * 9
S(g(lie’M. * * * * * % * * % 9
Liu, Y 2021 | * * * * * * * * 8
Liu, J 2022 |* * * * * * * * 8
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Excess Lupus Activity during Pregnancy

Figure 2 displays the outcome of the pooled
meta-analysis for elevated lupus activity in
gestation. Four research investigations (one
RCT and three cohorts) (15, 18, 20, 22, 33)
documented lupus involvement or flare-ups.
In all four trials, lupus activity was described
using the SLEDAI. Elevated lupus activa-
tion is defined as an SLEDALI score of 4 or
an SLEDAI-based lupus flare (an increase
in 3 scores). There were 137 pregnancies in
the HCQ group and 330 pregnancies in the
untreated group. Using HCQ resulted in a
26% lower risk of high lupus activity as op-
posed to the untreated group; this difference
was significantly different (RR: 0.74, 95%
CI: 0.57-0.97, p = 0.03). Since there was

HCQ Control

SIS eNiS 013
29 101 163

Clowse, M. E. 2006

Risk Ratio

0.84 063, 1.11)

no statistically significant variation among
these four investigations (12 = 0%, p = 0.40),
RR and 95% CI were determined using a
fixed-effect model. Sensitivity analyses were
carried out by eliminating the one RCT or the
single trial with a different set of diagnostic
parameters, taking into account the varia-
tions in the study design and criteria for high
lupus activity. Furthermore, one of these in-
vestigations (18) found that individuals who
had ceased taking HCQ had higher rates of
lupus activity and flare-ups during pregnancy
when compared to the non-exposed cohort or
the continuous-HCQ-use cohort. The lack of
assessment of publication bias was due to the
smaller number of analyzed papers.

Risk Ratio

0y

0,
i

Kroese, S. J. 2017 2 30 7 80 51% 0.76 [0.17, 3.46) -
Leroux, M. 2015 7 4 20 77 186% 0.66 [0.30, 1.42) -
Levy, R. A. 2001 0 10 5 10 73% 0.09 (0.01, 1.45) -

Total (95% Cl) 137 330 100.0%  0.74[0.57,0.97) ¢
Total events 38 133

Heterogeneity: Chi* = 2.97, df = 3 (P = 0.40); I* = 0%
Test for overall effect: Z = 2.17 (P = 0.03)

0.005 01 1 10 200
Favours [HCQ use] Favours [HCQ not use)

Figure 2: Forest plot for RR with high activity of lupus. When comparing
patients using HCQ to either placebo or those who skipped HCQ

Intrauterine Growth Restriction

The prevalence of IUGR has been determined
by ten cohort investigations (16, 18, 21, 28),
of which seven involved SLE and three in-
volved APS/aPLs. There were 538 pregnan-
cies in the HCQ group and 844 pregnancies
in the placebo group. As seen in Figure 3,
overall, the HCQ group's risk of IUGR was
20% lower than that of the untreated group;
however, the difference was not considered
significantly different (RR: 0.80, 95% CI:
0.47-1.35,p=0.46). The random-effect mod-
el was utilized to determine the RR and 95%
CI, and the heterogeneity was moderate (12 =
52%, p=0.03). The research's subject consti-
tuted the basis for a subgroup analysis. Uti-
lizing HCQ in along with the untreated group
(n = 656) decreased the incidence of [UGR

in the SLE subset by 26% (n = 359); how-
ever, this difference was not considered sig-
nificantly different (RR: 0.74, 95% CI: 0.40—
1.36, p=0.33). 12 =66%, p = 0.007 indicates
a comparatively high level of heterogeneity.
To determine whether a single investigation
may significantly alter the outcome, a sen-
sitivity analysis was conducted, eliminating
each study one at a time and evaluating the
remaining ones. A single investigation (16)
significantly impacted the meta-analysis's
findings during the sensitivity analysis. A
finding that was statistically significant (RR:
0.70, 95% CI: 0.50-0.96, p = 0.03) emerged
after the investigation was removed, al-
though the heterogeneity maintained moder-
ate (12 = 54%, p = 0.05). The impact could
be explained by possible publication bias as
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well as the various baseline features of disease
conditions in the study subjects. Nonetheless,
in the APS subgroup, employing HCQ along
with to the standard control group (n = 188)
raised the likelihood of IUGR by 26% (n =
179); however, this difference in risk did not
prove significantly different (RR: 1.26, 95%
CI: 0.34-4.61, p = 0.73). Between these three
investigations, there was no heterogeneity (12
= 0%, p = 0.84). In each subgroup, there were
less than ten studies enrolled, so publication
bias was not evaluated.

Preeclampsia

Preeclampsia prevalence has been document-
ed by ten cohort analyses (16,17,19-25,27),
comprising three APS/aPLs studies and seven
SLE investigations. There were 519 concep-
tions in the HCQ group and 600 conceptions
in the untreated group. Using HCQ in con-
junction with the untreated group decreased
the overall probability of preeclampsia by
46%, as indicated in Figure 4. This differ-

HCQ Control

1.5.1 SLE

Abd Rahman, R. 2020 6 47 10 35 136%
Al Arfaj, A. S. 2010 13 77 41 252 18.0%
Baalbaki, S. 2020 1 47 3 30 45%
Canti, V. 2021 4 45 8 29 114%
Clowse, M. E. 2006 11 49 29 157 174%
Do, S. C. 2020 g 53 3 76 99%
Leroux, M. 2015 4 4 2 77 126%
Subtotal (95% Cl) 359 656 87.4%
Total events 48 116

Heterogeneity: Tau? = 0.41; Chi* = 17.74, df =6 (P = 0.007); I = 66%
Test for overall effect: Z = 0.98 (P = 0.33)

1.5.2 APS/aPLs

Gerde, M. 2021 3 69 0 32 28%
Liv, J 2022 4 59 2 37 T1%
Sciascia, S. 2016 0 5 2 19 2%
Subtotal (95% Cl) 179 188 12.6%
Total events 7 4

Helerogeneity: Tau? = 0.00; Chi’ = 0.84, ¢f = 2 (P = 0.66); I’ = 0%
Test for overall effect: Z = 0.35 (P = 0.73)

Total (95% Cl) 538

Total events 55 120
Heterogeneity: Tau? = 0.32; Chi* = 18.93, df = 9 (P = 0.03); ¥ = 52%
Test for overall effect: Z = 0.85 (P = 0.39)

Test for subgroup differences: Chi* = 0.54, df = 1 (P = 0.46), I* = 0%

844 100.0%

ence in risk was statistically significant (RR:
0.54, 95% CI: 0.37-0.78, p = 0.001). Since
there was no heterogeneity across the ten tri-
als (I12 = 0%, p = 0.76), the RR and 95% CI
were determined using a fixed-effect model.
The research's subject constituted the basis
for a subgroup analysis. The HCQ group (n
= 340) had a 49 percent reduced likelihood
of preeclampsia in the SLE subset when con-
trasted with the untreated group (n = 412).
This difference in risk was of statistical sig-
nificance (RR: 0.51, 95% CI: 0.34-0.78, p =
0.002) and there was no heterogeneity (12 =
0%, p = 0.64). In contrast, the HCQ group
(n = 179) in the APS/aPLs subgroup had a
34% lower chance of preeclampsia than the
untreated group (n = 188); however, this dif-
ference in risk did not prove significantly
different (RR: 0.66, 95% CI: 0.29-1.54, p =
0.34) and there was no heterogeneity (12 =
0%, p =0.59). In every subgroup, there were
less than ten studies enrolled, so publication
bias was not evaluated.

Risk Ratio Risk Ratio
Random. $ - 911].95%C|
0.45[0.18, 1.11] R
1.04 [0.59, 1.83) -1
0.21[0.02, 1.95)
0.32[0.11,0.97] —
1.22 [0.66, 2.25) T
430[1.22, 15.15) e
0.34(0.13,0.92) —_—
0.74 [0.40, 1.36] -
3,30 [0.18, 62.06) "
1.25[0.24, 6.51) E L a—
0.46 [0.02, 9.45)
1.26 [0.34, 4.61] ~ail—
0.80 [0.47, 1.35] S 4
0.01 0.1 1 10 100

Favours [HCQ use] Favours [HCQ not use]

Figure 3: Forest plot of the RR of IUGR in the intervention & control groups
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HCQ Control Risk Ratio Risk Ratio
—Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% C| M-H. Fixed, 95% Cl
1.6.1 SLE
Abd Rahman, R. 2020 2 a7 5 35 82% 0.30 [0.086, 1.45] —
Canti, V. 2021 1 45 4 29 69% 0.16 [0.02, 1.37] -
Do, S. C. 2020 7 53 20 76 234% 0.50 [0.23, 1.10) - 7
Kroese, S. J. 2017 2 30 9 80 7.0% 0.59 [0.14, 2.59] —
Leroux, M. 2015 3 41 5 77 5.0% 1.13[0.28, 4.48) -1
Liu, Y 2021 6 44 7 44 10.0% 0.86 [0.31, 2.35] I
Seo, M. R. 2019 6 80 14 71 21.2% 0.38 [0.15, 0.94] -
Subtotal (95% Cl) 340 412 81.7%  0.51[0.34,0.78] &>
Total events 27 64
Heterogeneity: Chi? = 4.29, df =6 (P = 0.64); I = 0%
Test for overall effect: Z = 3.15 (P = 0.002)
1.6.2 APS/aPLs
Gerde, M. 2021 1 69 0 32 1.0% 1.41][0.06, 33.80]
Liu, J 2022 8 59 6 37 10.5% 0.84 [0.32, 2.22) - T
Sciascia, S. 2016 1 51 8 119 6.8% 0.29[0.04, 2.27)
Subtotal (95% Cl) 179 188 18.3%  0.66[0.29, 1.54] ~-
Total events 10 14
Heterogeneity: Chi? = 1.05, df = 2 (P = 0.59); I2 = 0%
Test for overall effect: Z = 0.95 (P = 0.34)
Total (95% CI) 519 600 100.0% 0.54 [0.37, 0.78] <&
Total events 37 78 ) ) ) )
ity i2 = = = 12 = r T T 1
Heterogeneity: Chi* = 5.78, df =9 (P = 0.76), I = 0% 0.01 01 1 10 100

Test for overall effect: Z = 3.24 (P = 0.001)
Test for subgroup differences: Chi* = 0.30, df = 1 (P = 0.58), I* = 0%

Favours [HCQ use] Favours [HCQ not use)

Figure 4: The pre-eclampsia RR's forest plot. To obtain the pooled estimate of the RR of
IUGR, those on HCQ were compared to those who were not taking on HCQ.

Discussion

In order to deliver scientific proof on the
impact of increased HCQ use on lupus ac-
tivity, FGR and preeclampsia prevalence
in pregnant women with SLE and/or APS/
aPLs, a systematic review and meta-analysis
were performed. According to our findings,
extra HCQ administration during gestation
may reduce the possibility of preeclampsia
in SLE patients and the likelihood of elevat-
ed lupus activity during gestation, but not in
APS/aPLs people. HCQ does not appear to
lower the probability of FGR among individ-
uals with APS/aPLs or SLE, though.

Research on HCQ's effectiveness in limiting
lupus flares has been conducted extensive-
ly in the overall patient population (29), but
there are a few investigations, particularly
high-quality RCTs or cohorts, specifical-
ly focused on pregnant women. As a result,
meta-analysis is deficient. To the best of our
knowledge, this is one of the first study to
compile existing research on the efficacy

of extra HCQ use on lupus activity control
during pregnancy. According to our findings,
using HCQ continuously during pregnancy
may help lower the chance of having high lu-
pus activation. Nevertheless, no such decline
was found in the findings of the sensitivity
studies. Furthermore, the low number of re-
search may account for this outcome. Thus,
there ought to be more excellent research
done with this goal as the emphasis. Further-
more, the limited number of research suggests
that there are negative effects associated with
stopping HCQ during gestation, despite one
study reporting these consequences.

There aren't many APS/aPLs research and
conflicting outcomes from earlier SLE stud-
ies when it comes to pregnancy problems.
Furthermore, no research has combined and
contrasted APS and SLE investigations. Our
findings vary across patients with SLE and
APS/aPLs as well as preeclampsia and [UGR.
The interplay of their mechanisms should be
connected to the implications of HCQ on
IUGR and preeclampsia. Prior research have
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shown that HCQ can maintain the placenta's
integrity and lower the risk of placenta-me-
diated problems by acting through several
mechanisms in immune effect, endotheli-
al preservation, and metabolic regulation.
Regarding immunological and anti-inflam-
matory effects, HCQ may influence innate
immunity through inhibition of an immune
reaction to auto-antigenic peptides; and pre-
serving the balance between helper T cells
(Th)1/Th2 by lowering the release of pro-in-
flammatory cytokines (30). Furthermore,
HCQ can maintain the lysosomal membrane
by creating a condition that is alkaline, which
also prevents phagocytosis, chemotaxis, and
antigen presentation (7). Regarding endo-
thelial safeguards, HCQ may avert damaged
endothelial cells by suppressing the increase
of ERKS kinase activity, which in turn in-
hibits the development of vascular cellular
adhesion molecule-1 (VCAM). Additional-
ly, it might prevent platelets from clumping
together and from releasing arachidonic acid
when triggered (32). Furthermore, it was not-
ed that HCQ could inhibit APS-related path-
ways and lower plasma levels of aPL, which
would stop thrombogenesis (30). Regard-
ing metabolic control, a meta-analysis (33)
found that HCQ can reduce the likelihood of
diabetes and enhance lipid levels through the
molecular pathways under investigation.

While IUGR and preeclampsia share many
pathogenic mechanisms, there are nota-
ble distinctions as well. Preeclampsia and
IUGR are characterized by rapid endothe-
lial dysfunction, hypoxia of the placenta,
and inappropriate increasing the activity of
inflammation. Nevertheless, compared to
FGR, preeclampsia appears to have great-
er amounts of endothelial stimulants, more
substantial alterations in placenta-derived
growth factor (PIGF), and more advanced
inflammatory conditions. Furthermore, com-
pared to FGR, metabolic irregularities ap-
pear to be more prevalent in preeclampsia
(34). These variations could result in various
medication reactions.

There are parallels and distinctions between
SLE and APS individuals. Persons with APS
and SLE experience thrombocytopenia and
complement system stimulation (35, 36).
Pregnancy-related difficulties in those with
SLE are frequently linked to immune com-
plex-induced local tissue inflammation (37),
with lupus nephritis (35) and flare-ups of the
disease during gestation being two specific
risk variables. Reproductive difficulties in
APS patients are largely related to thrombo-
genesis and placental malfunction brought
on by aPLs (38, 36). It is possible in prin-
ciple that the molecular mechanisms asso-
ciated with both APS and SLE are impacted
by the pharmacological effects of HCQ. Dis-
tinct baseline therapies for the two diseases,
yet, can have various results. However, it ap-
pears that those with SLE are likely will prof-
it more than APS/aPLs individuals from the
added usage of HCQ in reducing pregnancy
problems, even in the absence of statistical
differences. This might have to do with the
fact that most individuals respond well to
normal APS therapy (LDA + LMWH), yet
baseline SLE medication (e.g: glucocorti-
coids) has very little effect. However, it is
impossible to draw firm conclusions from
the limited number of research investiga-
tions on APS and HCQ. These findings are in
accordance with the recommendations made
by the American College of Rheumatology
(ACR) and EULAR, which state that HCQ
should be administered to SLE patients both
before and during pregnancy, and that HCQ
should only be considered in conjunction
with conventional therapy for resistant APS
individuals (8, 39-41).

There are certain restrictions on this research.
Initially the restricted number of research
may have an impact on certain findings. The
assessment of publication bias was not con-
ducted since there were never more than 10
studies in any given group or subdivision.
Secondly, even though we performed sensi-
tivity analyses and found a few components,
there are still a few potential drivers of het-
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erogeneity that need to be looked at. Third-
ly, due to a shortage of information in some
initial investigations, we did not concentrate
on the application and dose of HCQ and the
health condition of the general population
(refractoriness of APS, SLE association with
lupus nephritis). Finally, aspirin was given
to some SLE individuals in addition to var-
ious basic therapies; this helped mitigate
preeclampsia. There may be variations even
though the intervention group and the control
group in each study had similar characteris-
tics.

Conclusion

In summary, those suffering from SLE may
benefit from increased HCQ administration
in hindering lupus flare-ups or elevated lu-
pus activation during gestation. While HCQ
has been linked to a decreased incidence of
preeclampsia in sufferers of SLE, this effect
was not shown in individuals with APS/aPLs
on conventional therapy. We were unable to
demonstrate that HCQ effectively prevents
[UGR among individuals with APS/aPLs or
SLE. According to our findings, HCQ should
be taken as usual in conceptions involving
SLE; however, further use in pregnancies in-
volving APS/aPL without concomitant prob-
lems is not recommended at this time.
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