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Abstract: The placenta is the site of connection between maternal and fetal circulation, and the liaison
is established early in pregnancy. A large variety of pregnancy complications such as preterm birth,
fetal growth restriction, or pregnancy loss have placental expression and can be accompanied in some
cases of acute or chronic identifiable placental inflamatory lesions. Chronic placental inflammatory
(CPI) lesions include chronic villitis of unknow etiology (CVUE), chronic intervillositis of unknown
etiology, CIUE (also described as chronic histiocytic intervillositis, CHI), and chronic deciduits.
Hydroxychloroquine (HCQ) has been prescribed with good results during pregnancy to prevent
adverse perinatal outcomes in maternal autoimmune conditions. Its success has paved the way to
its use in CPI as CIUE/CHI; however, to date, there are no prospective, informatively designed,
controlled studies on its value in these setting. This review aims to explore the potential role of HCQ
in CPI of unknown etiology. Ideally, properly designed, probably multicentric studies should be
undertaken to fully understand HCQ’s role for prevention of adverse pregnancy outcomes after a
chronic placental inflammation.

Keywords: hydroxychloroquine; chronic placental inflammation; chronic villitis; chronic intervillositis
of unknown origin; chronic histiocytic intervillositis

1. Introduction

Considered central to chronic disease development [1], placental phenotype arrange-
ment is thought to determine chronic adult-onset disease. Unbalanced maternal nutrition,
periods of chronic hypoxia or increased levels of glucocorticoids or thyroid hormones
determine fetal structural alterations such as reduced blood vessel diameter [2], low arte-
rial elastin [3], reduced numbers of nephrons in the kidney [4], reduced number of beta
cells in the pancreas [5], and changes in brain structure and function [6] that increase the
vulnerability for heart disease, stroke, obesity, and diabetes later in adult life.

The placenta is the site of connection between maternal and fetal circulation and the
liaison is established early in pregnancy, when placentation occurs. Therefore, a large variety
of pregnancy complications have placental expression. Inflammatory placental conditions
with acute or chronic onset have specific immunological mechanisms and carry a significant
short- and long-term response in fetal development with an increased recurrence rate for
subsequent pregnancies. Acute placental inflammation, as seen on microscopical preparations,
is associated to chorioamnionitis [7]. The origin of chorioamnionitis includes amniotic fluid
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infection, intrauterine infection, or ascending infection [8]. Bacteria are rarely identified at
term [9], but more frequently identified in preterm deliveries when acute inflammation of the
placenta and clinical signs of chorioamnionitis are present [10]. Forces of labor themselves [11]
and maternal comorbidities (obesity) [12] induce inflammation that may be reflected in
the placenta. Chronic placental inflammation (CPI) lesions involve specific cells, such as
lymphocytes and histiocytes and have a particular location in the placenta [13]. They may be
associated with autoimmune disorders or persistent infection, or may be of unknown etiology.
Chronic inflammation decreases the healthy tissue involved in uteroplacental circulation and
is linked to severe obstetric complications such as fetal growth restriction (FGR), preterm
birth (PTB), and pregnancy loss [14]. Chronic inflammation of the placenta can be suspected
during pregnancy if complications such as recurrent miscarriage, stillbirth, or FGR develop,
but confirmation is only made after delivery in a histopathological exam [14]. The clinical
approach is to look for a cause of the placental inflammation by combining information
provided by the pathology exam and the investigations performed in the mother, father,
fetus, or neonate. Discovering a cause is important for subsequent pregnancies management
(Figure 1) since some forms of CPI are recurrent [14].
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Figure 1. Steps in the clinical management of adverse pregnancy outcomes associated with placental
inflammation; the focus is on prevention in subsequent pregnancies.

A better understanding of the chronic inflammatory process in the placenta is needed
in view of possible methods of treatment, prevention, and better pregnancy outcomes.
Various drugs have been tried with mixed success rates to improve outcomes in subsequent
pregnancies after demonstration of CPI in histological specimens: steroids, aspirin, low
molecular weight heparin, and intravenous immunoglobulins [15–18].

The antimalarial agent hydroxychloroquine (HCQ) has emerged as a safe drug to be
used during pregnancy for preventing adverse outcomes in mothers with autoimmune
conditions [19–27], where its beneficial effect is considered to outweigh the potential risks
to the fetus. This has encouraged taking it into consideration for prevention of recurrent
CPI lesions [27]. However, caution should be exerted whenever a drug is used with new
indications without properly conducted research. Hydroxychloroquine in particular was
the drug involved in the so called “hype-based medicine” for treatment of COVID-19
infections in 2020 [28].

The aim of this review was to explore the literature related to the potential role of
hydroxychloroquine in chronic placental inflammation of unknown etiology. We also aimed
to increase awareness of the association of pregnancy adverse outcomes with chronic pla-
cental inflammation. In addition, we want to underline that the placenta should always be
sent for analysis in cases of pregnancy complications and that, ideally, all obstetric facilities
should partner with a specialized pathologist with experience in placenta histopathology.
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2. Types of Chronic Placental Inflammation

The Amsterdam classification system defines four major patterns of placental injury:
maternal vascular malperfusion, fetal vascular malperfusion, acute chorioamnionitis, and
villitis of unknown etiology [8]. It recognizes other inflammatory lesions reported to be
associated with villitis, such as eosinophilic/T-cell vasculitis, chronic intervillositis, and
chronic deciduitis. Eosinophilic/T-cell vasculitis is characterized by the presence of T
lymphocytes and eosinophils in the chorionic plate vessels [29]. Chronic intervillositis
is characterized by infiltration of the intervillous space by histiocytes and is particularly
associated with adverse pregnancy outcomes and can be recurrent. It can be found as a
predominant feature or in association with chronic villitis [15,30–32]. Recently, a proposition
for standardized criteria for uniformity in its diagnosis has been proposed [33]. Chronic
deciduitis is defined by chronic inflammation, and the presence of lymphocytes and plasma
cells in the basal plate [8].

The histological analyses may reveal areas of inflammatory cells such as lymphocytes,
histiocytes, and plasmocytes aggregated within the placenta sometimes with a particular
specific location and specific genotypes and phenotypes [34–36]. Maternal infections such
as COVID-19 and cytomegalovirus infection can cause chronic placental inflammation
with possible consequences to the fetus; however, unfortunately, a specific etiology is
not identifiable in most of the placental inflammation cases [34]. Table 1 summarizes the
classification of CPI.

Table 1. Chronic placental inflammation—classification.

• Chronic placenta inflammation associated with specific maternal infections

(COVID-19, cytomegalovirus, Treponema pallidum, HIV, Zika).

• Chronic placental inflammation of unknown etiology

- eosinophilic/T-cell vasculitis;
- chronic villitis (CVUE);
- chronic intervillositis of unknown origin, chronic histiocytic intervillositis (CIUE, CHI);
- chronic deciduitis.

It is considered that CPI may be related to failure of the maternal tolerance to fetal
antigens and with maternal immune system activation; however, the complete pathogenesis
is not completely understood [34].

In chronic villitis of unknown etiology (CVUE) maternal immune rejection of a semi
allogeneic placenta is thought to be a mechanism [16]. In patients with recurrent pregnancy
loss, the prevalence is reaching 8% and the recurrence in subsequent pregnancies ranges
from 18% to 100% [31]. Chronic villitis of unknown etiology involves a large infiltration of
mainly placental terminal villi by lymphocytes and histiocytes, as well as, less commonly,
plasma cells. The cell aggregation is characterized by destruction of capillaries resulting in
poor uteroplacental circulation. A field that requires further investigation and studies is the
treatment of subsequent pregnancies after a pregnancy loss that demonstrates the presence
of chronic villitis of unknown etiology. Treatment with acetylsalicylic acid, heparin, steroids,
and hydroxychloroquine has been reported with mixed outcomes [15,16].

Chronic intervillositis of unknown etiology or chronic histiocytic intervillositis (CIUE/CHI)
is the description of a microscopic appearance of an inflammatory placental disease in which
maternal histiocytes fill the intervillous space. The non-specific chronic histiocytic intervillositis
has been firstly described in the literature by Labarrere and Mullen in 1987 [37]. Chronic
intervillositis of unknown etiology lesions are diffuse of multifocal, located in the intervillous
space and including extensive infiltration of inflammatory cells, mainly mononuclear cells of
maternal origin, fibrin deposits, and trophoblastic erosion of varying degrees [30]. Although it
is a rare disease, chronic intervillositis of unknown etiology is an important cause of concern
as it is linked to severe obstetric complications such as early and late spontaneous abortions,
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intrauterine growth restriction, and in utero deaths. The typical appearance of the mononuclear
cells that infiltrate the intervillous space are CD68 and CD45, suggesting a potential immunologic
cause, although no specific antigens have been associated [30].

3. Pregnancy Complications Associated with Chronic Placental Inflammation

All forms of chronic placental inflammation have possible associations with poor
obstetric outcomes [34]. Complications such as PTB, FGR and neurocognitive and develop-
ment disorders, recurrent miscarriage, stillbirth, and neonatal alloimmune thrombocytope-
nia (NAIT) have been associated with inflammation of the placenta of unknown etiology
after a careful histopathological analysis (Figure 2).
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Figure 2. Chronic placenta inflammation is found in some cases of preterm birth (PTB), fetal growth
restriction (FGR) and preeclampsia (PE), miscarriage, and stillbirth. These “great obstetrical syn-
dromes” may share a common pathophysiology.

Chronic villitis of unknown etiology and chronic deciduitis with plasma cells have
been associated with preterm labor, but the inflammatory process has not been considered
as an independent risk factor for long-term outcomes [34]. Acute chorioamnionitis remains
the most common cause associated with early PTB considered less than 28 weeks, and
chronic chorioamnionitis is most frequently associated with late preterm birth between
34 and 37 weeks [38].

In terms of FGR, CVUE have been associated with poor fetal growth, low birth weight,
and small for gestational age fetuses with rates of 70% [32]. Follow-up in children with
FGR from pregnancies with histological expression of CVUE demonstrated an increased
risk of low developmental index at 2 years of age and increased risk of cerebral palsy and
abnormal neurodevelopmental findings in term infants [39]. Injury in the basal ganglia
and thalamus has been described in a study with term infants with hypoxic ischemic
encephalopathy and chronic villitis at the level of the placenta [40].

A rare association is neonatal alloimmune thrombocytopenia (NAIT) and CVUE.
A histopathological study that histopathological examined 14 placentas of pregnancies
affected by NAIT showed CVUE as primary lesions [41]. Neonatal alloimmune thrombocy-
topenia is a rare pregnancy complication characterized by a destruction of platelets in the
fetus or infant due to a mismatch between the mother’s platelets and those of the baby. As
NAIT is characterized by alloimmunization, the association with CVUE provides further
evidence that the process may be immune related.
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Sadly, many cases of histological diagnosis of chronic placental inflammation were
associated with stillbirth and recurrent pregnancy loss [34]. Chronic intervillositis of
unknown etiology (CIUE) is strongly associated with miscarriage, intrauterine fetal demise,
and a very high risk of recurrence [42].

In pregnancies complicated by the “great obstetrical syndromes” the placenta should
always be sent for examination to a specialized pathologist (placenta pathologist or perina-
tal pathologist).

4. Results and Discussion: Hydroxychloroquine in Pregnancy
4.1. HCQ Used in Pregnancy to Improve Outcomes in Women with Autoimmune Conditions

Hydroxychloroquine is an antimalarial agent firstly described in 1955 that has an
anti-inflammatory and immunomodulator effect, showing a complex mechanism of action.
It increases intracellular pH within intracellular vacuoles, and it has been demonstrated
that it alters various processes such as protein degradation by acidic hydrolases in the
lysosome, assembly of macromolecules in the endosomes, and post-translation modification
of proteins in the Golgi apparatus [43]. It has also been suggested that HCQ is involved in
phagocytosis, proteolysis, antigen presentation, and chemotaxis, decreasing the production
of pro-inflammatory cytokines and prostaglandins, inhibiting of matrix metalloproteinases,
and blocking T- and B-cell receptor and toll-like receptor signaling [44]. Additionally,
HCQ has lipid lowering, anticoagulant, and antidiabetic effects that may take part in
reducing high cardiovascular risk in autoimmune diseases [45]. Regarding possible effects
on trophoblastic placental tissue, recent studies have shown HCQ to partially reverse
antiphospholipid antibody-induced inhibition of trophoblast migration and to restore the
diminished trophoblast fusion and function [46].

Hydroxychloroquine is prescribed for inflammatory conditions associated with ad-
verse perinatal outcome (Table 2) such as systemic lupus erythematosus (SLE), antiphos-
pholipid syndrome (APLS), and placental inflammatory lesions such as CIU/CHI [47].
Table 2 summarizes the studies that have reported use of HCQ during pregnancy with
improvement of pregnancy outcomes.

With regards to safety of HCQ in pregnancy, studies from the literature have sug-
gested no hydroxychloroquine-related adverse effects on the fetus [20,50,61–65], with the
exception of one meta-analysis that showed an increased rate of spontaneous pregnancy
when HCQ was administered in the first weeks of pregnancy [66]. However, underlying
conditions were not excluded when doing the meta-analysis, and therefore the result was
potentially biased and thus further research is needed to provide accurate information.
Hydroxychloroquine has a good oral absorption, long plasma elimination, and slow renal
clearance and crosses the placental barrier, being found at similar concentrations in both
the umbilical cord blood and maternal blood. Several studies found that there was no
clinical ocular toxicity in pregnancy and that it has good risk-to-benefit balance in treating
immunological impairment and chronic endothelial dysfunction of pregnant women [67].
Given the safety profile of HCQ in pregnancy, in the last years, the use during pregnancy
complicated by autoimmune disorders has increased significantly.



Healthcare 2022, 10, 168 6 of 11

Table 2. Hydroxychloroquine and autoimmune disorders in pregnancy.

Author and Year Type of Study Indication

Buchanan et al., (1996) [48] Observational cohort Systemic/discoid lupus erythematosus
Levy et al., (2001) [49] Randomized control Systemic/discoid lupus erythematosus

Costedoat-Chalumeau et al.,
(2003) [50] Observational cohort Systemic lupus erythematosus, Sjögren syndrome

Frassi et al., (2004) [51] Observational cohort Connective tissue disease
Clowse et al., (2006) [52] Observational cohort Systemic lupus erythematosus

Diav-Citrin et al., (2013) [53] Observational cohort Systemic lupus erythematosus, rheumatic arthritis,
Behcet’s disease, Sjögren syndrome

Cooper et al., (2014) [54] Observational cohort
Rheumatoid arthritis, psoriatic arthritis, ankylosing

spondylitis, systemic lupus erythematosus,
scleroderma, inflammatory bowel disease

Gayed et al., (2014) [55] Observational cohort Systemic lupus erythematosus
Erkan et al., (2017) [56] Observational cohort Systemic lupus erythematosus

Izmirly P. et al., (2020) [26] Randomized control Prevention of fetal atrioventricular block for the fetus
Gerde M. et al., (2021) [57] Observational cohort Refractory obstetric antiphospholipid syndrome

Duan J. et al., (2021) [58] Meta-analysis Prophylaxis of preeclampsia, hypertension, and
prematurity in pregnancies with SLE

Berard A. et al., (2012) [19] Observational cohort Treatment of SLE and rheumatoid arthritis

Beksac M.S. et al., (2021) [21] Observational cohort
Autoimmune disorders, autoimmune antibody

positivities, and chronic
inflammatory/autoimmune diseases

Pasquier E. et al., (2019) [59] Randomized placebo-controlled trial Prevention of recurrent miscarriage

de Moreuil C. et al., (2020) [60] Review of literature Potential benefit in preeclampsia and
recurrent miscarriage

A meta-analysis regarding safety administration of HCQ reported no increase in the
risk of major congenital malformations, spontaneous abortions, fetal death, and prematu-
rity [68]. Another systematic review suggested a possible protective effect of HCQ use on
the occurrence and recurrence of cardiac neonatal lupus and congenital heart block [66].
Hydroxychloroquine may regulate the autoimmune-mediated inflammation of the fetal
heart in fetuses at risk of atrio-ventricular block from mothers with anti-Ro/SSA and
anti-La-/SSB antibodies by reducing the level of maternal antibodies and translocating
through the placenta, thereby preventing the immune damage of the fetal heart [69,70].

Hydroxychloroquine exerts a strong and persistent anti-inflammatory response at
the level of trophoblastic tissue, as previously studied in excessive inflammation that
causes placental insufficiency in antiphospholipid syndrome-complicated pregnancies [71].
Antiphospholipid syndrome is described by circulating antiphospholipid antibodies that
determine an excessive inflammatory response and increase the chance of adverse preg-
nancy complication, such as recurrent pregnancy loss, preeclampsia, HELLP syndrome
(hemolytic anemia, elevated liver enzymes, and low platelet counts), intrauterine growth
restriction, and premature delivery. Albert et al. [71] showed that hydroxychloroquine par-
tially antagonizes the inhibition of trophoblast migration from antiphospholipid syndrome,
possibly through the modulation of IL-6 production, and may prevent Toll-like receptor
4-dependent trophoblast inflammatory cytokine response.

4.2. Hydroxychloroquine in Chronic Histiocytic Intervillositis (CHI)

A study from the Children’s and Women’s Hospital in Vancouver, BC, Canada [72],
reports various empiric treatment in patients with previous diagnosis of CIUE/CHI. One of
the options of treatment was HCQ with a dosage ranging between 200 and 400 mg PO daily.
It was started pre-pregnancy or with a positive pregnancy test and continued until pregnancy
loss or delivery. None of the cases of pregnant women treated with HCHQ developed
retinopathy, a rare complication from hydroxychloroquine use. In patients with CIUE/CHI,
serum alkaline phosphatase was increased 2.5 times as compared to normal values, and it
may be a potential marker that can be followed in subsequent pregnancies [73].
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Another team studied in vitro the effect of HCQ on restoring trophoblastic cell fusion
and differentiation by anti-β2GP1 antibodies in anti-phospholipidic syndrome after it was
already demonstrated that HCQ has been used for the prevention on fetal losses in patients
with SLE by restoring the annexin V shield, a trophoblastic anticoagulant protection on
the cell surface. The plasma of patients with anti-phospholipid syndrome and the anti-
β2GP1 antibodies severely decrease trophoblastic cell fusion and differentiation. This new
mechanism in fetal loss can be interfered by HCQ by inhibiting toll-like receptor 4 and to
reduce the effect of previously mentioned antibodies [74].

Scott et al. [75] reviewed the effects of HCHQ on placental function, structure, and
nutrient transport in term villous explants in order to investigate whether HCHQ can
modulate placental cytokine secretion in response to activation of toll-like receptor 7 and 9.
Hydroxychloroquine had potentially beneficial effects by significantly increasing the secre-
tion of IL-10, an anti-inflammatory cytokine that plays an important role in the placenta
inducing maternal tolerance of the allogeneic fetus. Thus, the relationship between HCHQ
upregulation of IL-10 and the increased rates of live births are seen following hydroxy-
chloroquine in women with antiphospholipid syndrome [23].

It has been observed that beside increasing the release of IL-10, the treatment with
HCQ (1.5 µg/mL) increased the number of villi with intact syncytiotrophoblast at day 7 of
explant culture and reduced the number of villi with vacuolated stroma. Improving the
regeneration of the critical cell layer and smaller number of vacuoles are associated with
better transplacental transport and exchange [75]. The therapeutic potential of hydroxy-
chloroquine was assessed in relation to the modulatory response to activation of toll-like
receptor 7 and 9 that are overstimulated in preeclampsia, antiphospholipidic syndrome, or
inflammatory placental lesions [76].

Mekinian et al. [47] demonstrated in a multicenter prospective study outcomes associ-
ated with maternal disease and treatment in cases with known CIU/CHI. They included
24 cases and described the associated autoimmune maternal conditions, pregnancy out-
comes, and treatment. CHI was found to be frequently associated with other autoimmune
conditions. Hydroxychloroquine was used in the treatment of six cases in combination
with aspirin, prednisolone, and low molecular heparin. The number of women treated
with HCQ was too small to formulate a conclusion about HCQ in this study; however, in
treated pregnancies, there was a trend on improving pregnancy outcomes [47].

In a retrospective study of pregnant women with at least one pregnancy complicated
with CHI, the team of Brady et al. [27] showed that the use of hydroxychloroquine alone or
in combination with prednisolone in the treatment of CHI resulted in a reduction of disease
severity and a trend toward an increase in livebirth rate in women with known CHI [27].

Less has been studied about the possible utility of HCQ in preventing recurrent chronic
villitis of unknown etiology.

5. Conclusions

The demonstration of the beneficial effects of HCQ to prevent maternal and fetal
complications has recently opened the way for its use for inflammatory disorders of the
placenta with the aim of improving pregnancy outcomes [77,78].

Chronic inflammatory lesions of the placenta are rare but associated with severe ob-
stetrical outcomes, and they tend to recur in subsequent pregnancies. Several therapeutic
interventions have been used to prevent recurrence of placental inflammation, in particular
CHI/CIUE in subsequent pregnancies. There is the potential for HCQ to be useful in
preventing CPI lesions, as suggested by in vitro research, as well as recently by prospec-
tive and retrospective human studies. Further properly designed, probably multicentric
(because of the rarity of CPI of unknown etiology) studies are needed to determine the
utility, safety, and mechanism of action of HCQ in placental tissue disease. A uniform
classification with broad acceptance and clinical use of the histological aspect of chronic
placental lesions is required beforehand. Moreover, increased awareness by physicians
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about the possible involvement of chronic placental inflammation, often linked to maternal
immune alterations, in adverse pregnancy outcomes is important.
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