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Prevalence of Preeclampsia Is Not Increased in Women with
Recurrent Spontaneous Abortion who Received Intravenous
Immunoglobulin G during Pregnancy
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Objectives: The risk of preeclampsia (PE) has been reported to be increased in women with a history of recurrent
spontaneous abortion (RSA). In this study, we aimed to investigate prevalence and clinical characteristics of PE in
women with RSA while on intravenous immunoglobulin G (IVIG).

Methods: Women with 2 or more consecutive RSA and elevated peripheral blood CD3-/CD56+ NK cells (>15%)
comprised the study group. IVIG treatment (400 mg/kg) was given every 4 weeks starting 5 weeks gestation to 20
weeks gestation. Controls were age and parity matched healthy women without a history of RSA and delivered a live
born infant during the same study period. Obstetrical outcome sand complications were compared between the study

group and controls.

Results: PE occurred in 4 of 228 deliveries (1.75%) and this is the comparable to controls (9/456, 2.0%). The birth
weight of study group (3295.6+486.4 gm) and controls (3246.14482.0 gm), and length of gestation of study group
(39.0£1.6 wks) and controls (38.9+1.5 wks) were not different. The incidences of gestational diabetes (6.5 vs. 4.8%),
preterm birth (6.6% vs. 7.5%), IUGR (4.8 vs. 6.2%), and NICU admission (9.6 vs. 9.6%) were not different between

the study group and controls.

Conclusion: Prevalence of PE in women with RSA who were treated with IVIG is not increased when compared

to that of general population.

Key words: Recurrent spontaneous abortion (RSA), Preeclmpsia (PE), Intravenous immunoglobulin (IVIG), Immune

etiology

Recurrent spontaneous abortion (RSA) is a main issue for
women’s health, with 3 or more successive losses affecting 1% to

2% of women of reproductive age and 2 or more successive losses
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affecting approximately 5%.' Multiple etiologies for RSA
have been reported including chromosomal-6%, anatomic-1%,
hormonal-5%, immunologic-65%, and unexplained-23%.” In a
recent study of Ford and Schust et al., approximately 20% of
women with RSA have autoimmune etiologies and 50% of them

were reported to be unknown including non-anti-phospholipid

- 32 -



ro
ol
oY
to
IS}
ro
rz
J
40
b
for
>

antibody-related thrombophilic tendencies.” Therefore, approximately
65-70% of RSA can be related to immunological etiologies.
Kwak-Kim et al. reported that 37.1% of women with RSA have
elevated peripheral blood natural killer (NK) cells.” In addition,
women with RSA have significantly elevated Th1/Th2 cytokine-
producing cell ratios in the peripheral blood when compared to
normal controls.” Therefore, local and systemic inflammatory
processes and coagulation seem to play a major role in RSA.
Preeclampsia (PE) is a pregnancy-specific syndrome that carries
high risk of perinatal and maternal mortality and morbidity. PE is
commonly understood as a hypertensive disorder of pregnancy
characterized by increased blood pressure (gestational blood
pressure elevation) and accompanied proteinuria, both occurting
after 20 weeks gestation.6 Despite the large amount of researches
focused on PE, patho-physiological causes of PE remain uncertain.
Previous studies suggest that in preeclamptic women, abnormal
cytotrophoblast invasion of maternal spiral arteries in the
endometrium leads to improper remodeling of uterine spiral
arteries and placental hypoxia.” These changes were reported to
induce intrauterine hypoxemia, placental apoptosis and release of
placental debris. Circulation of the cellular debris, or some as yet
unidentified vascular factors, is thought to lead to the generalized
vascular endothelial activation that is recognized as the syndrome
of PE."There is yet no agreement on the mechanisms that underlie
this event. A possible explanation may be immune mal-adaptation.”
Recently, altered immune responses have been suggested to be
involved in pathogenesis of PE, which may concern inflammatory
context of this disease.'’ One of the most interesting directions in
contemporary research on PE pertains to the rather unexpected
beneficial role of the innate immune system, so-called 'natural
killer (NK) cells', which play in the healthy progression of a normal
pregnancy. Increasing evidence supports a fundamental dependence
on sufficient NK cell activation in order for adequate placentation
to occur.'' IVIG is used in recurrent spontaneous abortion,
especially in immunologic abortion case. Even though some studies
have failed to confirm the beneficial effect,""” many studies have

shown that IVIG therapy is safe and effective for women with
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immunologic abortion. 4B IvIG may protect the embryo through
several mechanisms: suppression of activated natural killer (NK)
cells, deactivation of T cells and polyclonal B cells, control of
harmful antibodies through the action of anti-idiotype antibodies
and shift from a Th1 to Th2 bias.'® In addition, intravenous
gamma globulin may provide a protective CD200 signal, an
important defence molecule that may play a variety of roles
including promoting activation of T-regulatory cells which are
often deficient in patients who have complication of pregnancy.'**

Trogstad et al. reported that the risk of PE increased in women
who have both been treated for infertility and experienced
recurrent miscarriage.” These results are compatible with the idea
that infertility, recurrent miscarriage and PE may share elements of
the same etiology. PE, growth restriction, recurrent abortion, and
preterm birth in many cases are caused by abnormal implantation
with failure of this process.”’

In this study, we aimed to investigate prevalence and clinical
characteristics of PE in women with RSA while on anti-
inflammatory and anti-coagulation treatment. For the purpose of
verify the effect of immune modulation treatment to prevalence
and clinical characteristics of PE, we retrospectively analyzes
whether treatment of immunologic abortion with IVIG reduce the
other pregnancy complications supposed to continuum with the

same cause of RSA.

MATERIALS AND METHODS

We performed a retrospective study involving members of Cheil
general hospital. Two hundred twenty eight pregnancies in patients
with a history of recurrent spontaneous abortion and treated with
IVIG were retrospectively evaluated. This population had been
screened with a battery of immunologic test, including antipho-
spholipid antibody, antimicrosomal antibody, antithyroglobulin
antibody, antinuclear antibody. CD4 and CD8 T cell counts and
CD3/CD56 " natural killer cell levels had been determined by flow
cytometry. And abnormal result on CD37/CD56" NK cells
(>15%) had been detected, so they were treated with IVIG. IVIG
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treatment (400 mg/kg) was given every 4 weeks starting 5 weeks
gestation to 20 weeks gestation. Controls were age and parity
matched healthy women without a history of RSA and delivered a
live born infant during the same study period. Regarding maternal
outcome, PE, gestational diabetes mellitus, time of delivery were
compared between study group and control group. Neonatal
outcome included weight at birth, Apgar score at 1 and 5 minutes,
and congenital malformation. Intrauterine growth retardation
(TUGR) was considered if the baby’s birth weight below the 10th
percentile for gestational age. PE and gestational diabetes were
defined as previously reported.”” Deliveries before 37 completed
weeks were considered preterm. Admissions to neonatal intensive
care units (NICUs) were also evaluated. All statistical analysis was
carried out using the SPSS statistical package for Windows.
Discrete variables were compared using Xz—test or Fisher’s exact
test, as appropriate. Continuous variables were compared using

and Student’s #-test.

RESULTS

There were 228 women who had recurrent spontaneous
abortion and 456 controls.
Table 1 shows the characteristics of the patients. No significant

differences were noted between the 2 groups concerning age. A

significant difference was found in mean gravidity between groups
(4.1+1.4 in study group compared with 2.1%1.3 in control group).
The mean parity was 0.36 in both groups.

Table 2 demonstrates the pregnancy outcomes in the two
groups. The mean gestational ages were 39.0 weeks in the study
group and 39.1 weeks in the control group. The mean weight of
the newborns was 3,296 g in the study group and 3,246 g in the
control group. No significant differences were found in the
APGAR score at 1 minute and 5 minutes between two groups (8.1
vs. 8.1 at 1 minutes, 9.0 vs. 9.1 at 5 minutes). The incidence of
preterm deliveries was 6.6% (15 out of 228) in the study group
compared with 7.5% (34 out of 456) in the control group. The
frequency of ITUGR was similar in the study group compared with
control group (4.82% vs. 6.29%). The frequency of PE and
gestational diabetes mellitus were similar in the study group

compared with the control group (1.75% vs. 2.0%; 6.5% vs.

Table 1. Baseline characteristics of the women in the
study groups

Characteristics IVIG group Control group
Mean age (years) 33.1£3.3 33.4£3.2
Gravidity 4.12+1.4 2.1+1.3
Parity 0.4+0.5 0.4+0.5

Values are given as mean=*SD.

Table 2. Major outcome of pregnancy in the study groups

Outcome

Birth weight (g*=SD)
Mean APGAR score at 1 minute (+SD)
Mean APGAR score at 5 minutes (+SD)

Mean delivery weeks (£SD )

Preterm labor

Growth retardation

Preeclampsia

Gestational diabetes mellitus
NICU admission

Anomaly of newborn

IVIG group Control group P—values
3,296 +486 3,246 +482 0.69
8.1£0.8 8.2+0.8 0.77
8.96+0.6 9.05+0.6 0.87
39.04+1.6 39.09+1.5 0.52
15 (6.57%) 34 (7.45%) 0.4
11 (4.82%) 27 (6.29%) 0.3
4 (1.75%) 9 (2.0%) 0.6
15 (6.6%) 22 (4.82%) 0.2
22 (9.6%) 44 (15.7%) 0.5
3 (1.3%) 2 (0.4%) 0.2
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4.8%). The NICU admission rate of newborn was 9.6% in the
study group compared with 15.0% in the control group. Three
newborns in study group had congenital malformations (1.3%),
one poly-syndactyly, one ventricular septal defect, and one
horseshoe kidney. Two newborn in control group had congenital

malformations (0.4%), one cleft palate and one cleft lip and palate.

DISCUSSION

Placenta mediated pregnancy complication including PE,
abruptio placenta, intrauterine growth restriction and pregnancy
loss are among the leading causes of maternal and neonatal
morbidity and mortality. Placenta mediated pregnancy complications
can result in devastating pregnancy outcomes and are not
infrequent. The causes of placenta mediated pregnancy complications
remains largely unknown but are thought to, at least in part, share
acommon theme of activated hemostasis at the placental interface,
which may result in placental vessel thrombosis and abnormal
placental development.

The risk of PE appears to be increased in women with a history
of RSA. Recently, altered immune responses have been suspected
to be involved in PE pathogenesis, which may concern the
inflammatory context in which an immune response is mounted.
Unfavorable immune responses to fetus and/or placenta could yield
not only PE, but a wide range of obstetrical complications
including RSA, and intra ITUGR by the mechanisms of placental
inflammation and thrombosis.

NK cells accumulate during early pregnancy in the area of
implantation and accompany invading trophoblasts.”” uNK cells
may also play a pivotal role in angiogenesis and artery remodelling
at the feto-maternal interface.”*” uNK cells act by means of
secreting trophoblast invasion-promoting cytokines (IL-8 and
IP-10) in addition to angiogenic factors such as VEGF and PIGF.
This combination of cytokines and angiogenic factors serves to
induce and support the invasion of the tumor like extravillous
trophoblasts into the maternal spiral arteries in order to achieve the

remodeling of the spiral arterioles required for adequate placental
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perfusion later in the pregnancy. It has been suggested that uNK
cells could contribute to the development of PE by inducing the
lysis of trophoblast cells lacking HLA-G since it could interfere an
invasion of the trophoblast cells and hamper sufficient supply of
oxygen and nutrients to the developing 1:)lacenta.26’27 Therefore,
the disease of PE results from insufficient activation of the uNK
cells which prematurely halts the process of placental development
and maternal decidual spiral artery remodeling by the extravillous
cytotrophoblasts. Alteration of NK cell function may be important
in failure to reorganize blood vessels at the maternal-fetal interface
and account in part for PE.”® The pre-eclamptic state also seems to
entail a dominance of activity among the peripheral (CD56™™
dominant) NK cells whose increased activity has been associated
not only with PE, but recurrent spontaneous abortions and
infertility.

It has been reported that the percentages of-receptor positive
CD8T cells as well as classical CD16"/56" NK cells in relation
to CD45" cells were significantly lower in the deciduas of
preeclamptic patients than those of controls.”’ Similarly, a
significant reduction of CD8" and of CD56 " lymphocytes in the
decidua of preeclamptic patients by using immuno-histochemistry
has been reported.’” This observation is rather surprising, since
inflammation is thought to be an important component of clinical

33,34 . . . . +
Contrarily, a significant increase in CD8

manifestation of PE.
decidual T cells by immuno-histochemistry and an increased
percentage of both CD8"/CD28" and CD16"/CD56 " cells by
FACS analysis have been reported in patients with PE.>*
Discrepancies in these studies may be partially explained by overall
number of the cell populations vs. ratio of specific population
againt total lymphocyte counts (CD45 cells).*® The number of
CD16/ CD56" uNK cells were not different in PE and controls.”!
PE was associated with an increased number of CD 56" NK cells
in umbilical cord blood compared to controls.”” Thus, aberrant NK
cell activity may have a significant role in the pathogenesis of PE.
NK cells may act toward the developing fetus as either friend or foe

depending on which sub-population (peripheral or uterine/decidual)

predominates.
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IVIG has numerous immuno-modulatory actions. It inhibits
production of pro-inflammatory cytokines, such as IL-2, TNF-g,
and INF-y, and enhances the proportion of cells producing
anti-inflammatory cytokines. In addition, IVIG reduces the
number and killing activity of peripheral blood NK cells.”® IVIG
may inhibit the action of pathological antibodies by either the
interaction of the Fc portion of immunoglobulin with Fc receptors
or the Fab receptors,” or by passively acting as anti-idiotypic
antibodies.” IVIG modulates the activation and effector function
of Tand B lymphocytes,41 neutralizes pathogenic autoantibodies,
and interferes with antigen presentation.% The anti-inflammatory
effect of IVIG may be due to interaction with the complement
systern.44 Although a debate regarding the use of IVIG use in
treatment of RSA has been presented, it is widely used in the
management of autoimmune or alloimmune caused RSA and has
been shown to have efficacy resulting in an improved live birth rate

. L . 45,46
in women with immune etiology RSA.

The risk of PE appears
to be especially increased in women who have experienced
recurrent rniscarriage.47 Women who have recurrent pregnancy
losses are at increased risk for preterm delivery.%'52 But, in our
present study, we have found there is no difference of pregnancy
outcome between RSA group with IVIG treatment and normal
control group.

In conclusion, according to our present data, prevalence of PE in
women with RSA who were treated with anti-inflammatory
medications is not increased when compared to that of general
population. This support the notion of immune etiology in PE and
further investigation is needed to explore the potential therapeutic

role of IVIG in PE.
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