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Abstract

Background: Systemic lupus erythematosus (SLE) is an autoimmune disease with multiple organ
involvement and periods of relapse and remission that mainly affects young women of childbearing
age. In this regard the reproductive health is an important issue. Although diagnosis, treatment and
management of pregnancy in SLE women have been improved recently, but the main concern is
effects of SLE on maternal, fetal and neonatal outcomes. This study aimed to investigate the maternal,
fetal and neonatal outcomes in pregnant women with SLE.

Materials and Methods: The databases of PubMed, Medline, Scopus and Web of Science as well as
domestic database (Persian) such as SID, Magiran, Irandoc, and Google Scholar were searched with
using keywords such as" Systemic lupus erythematosus"; "Pregnancy"; "Neonatal lupus"; "maternal,
fetus or neonatal outcome"; and equivalent Persian words. Included were all Persian and English
articles, published between 2000 and May 2017. Finally, a total of 77 studies were included.

Results: Adverse perinatal outcomes increase in pregnancies with lupus. Outcomes include
respiratory, cardiovascular, blood and skin disorders in mothers; stillbirth, spontaneous, and recurrent
abortion in fetuses and neonatal lupus, prematurity, intrauterine growth restriction (IUGR), and small
for gestational age (SGA) in neonates, respectively.

Conclusion: Pregnant women with SLE are at high risk due to increased complications for both
mother and fetus. It seems broad control of the women before fertilization, so that they be at full
remission in the beginning of pregnancy and the disease activity be in complete control, it can help to
improve outcomes of pregnancy and so better results can be expected.
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1- INTRODUCTION

Systemic Lupus Erythematosus (SLE)
is an inflammatory, autoimmune, chronic,
multi-organ disease with remitting and
relapsing periods (1, 2). Etiology of the
disease is unknown; and has different
clinical and laboratory manifestations (3).
Although the origin of SLE is unknown,
increasing evidence suggests that it caused
by a combination of genetic, immune,
hormonal and probably environmental
factors (4). The disease manifestations
might be limited to one organ from the
beginning and other systems may be
involved with the progression of the
disease. Common  findings include
malaise, fever, arthritis, rash,
pleuropericarditis, sensitivity to light,
anemia and cognitive dysfunction. At least
half of the patients had kidney
involvement. Lupus is a disease that
primarily affects the joints, skin and

various internal organs like lungs, heart,
kidneys, and central nervous system (CNS)
(5). In this disease, tissues and cells are
affected by antibodies and pathogenic
immune complexes (6). In fact, lupus has a
complex pathogenesis that creates an
abnormal immune response. Immune
system disorder is manifested in the form
of overactive B cells producing auto-
antibodies.  Consequently ~ when the
autoantibodies or immune complexes are
against one or more of the cell nucleus,
cellular and tissue damage occurs. The
disease is not cured and complete
remission is rarely achieved (7). American
College of Rheumatology criteria's are
used as standard for the diagnosis of SLE
around the world so that, if four or more
than four criteria are present at each stage
of the disease course, SLE can be
diagnosed with specificity of 75%, and
sensitivity of 95% Table.1.

Table-1: American College of Rheumatology criteria's (7).

Criteria Description
Malar rash Erythema (malar).
Discoid rash Erythematous skin patches, scaling, follicular tubules.

Photosensitivity

Contact with ultraviolet rays can cause rash.

Oral/nasal ulcers

Ordinary painless ulcers of the mouth and nasopharynx.

Arthritis

Non-erosive and affects two or more peripheral joints and is associated with

sensitivity, swelling or oppression.

Serositis

Pleuritis or pericarditis.

Renal disease

Proteinuria more than 0.5 grams per day or more than 3+ in the urine sample, or cell
casts.

Neurological disorders

Seizures, Psychosis.

Hematologic disorders

Hemolytic anemia, Leukopenia, Lymphopenia, thrombocytopenia.

Immune disorders

Anti-dsDNA or anti-Sm antibodies, false-positive VDRL, abnormal levels of anti-
Cardiolipin IgM, or IgG antibodies or anti-coagulant lupus.

Anti-nuclear antibodies

Abnormal increase in ANA titers.

VDRL: Venereal Disease Research Laboratory test; Anti-dsDNA: anti-double stranded DNA; IgM:
Immunoglobulin M; 1gG: Immunoglobulin G; ANA: Antinuclear Antibody.
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Lupus has wide geographical distribution
in different parts of the world, and many
manifestations differences are seen among
different ethnic and geographical groups.
The prevalence of lupus in Iran, according
to a large study of community-based study
of rheumatic diseases control at the
Rheumatology = Research  Center, is
estimated to be 40 individuals per 100,000
populations (8). Although lupus can occur
at any age and affect both genders;
nevertheless, the ratio of affected women
to men is around 9:1 and mainly affects
young women in the reproductive age
group (9). In fact, the disease is more
common in women and the most common
age of first referred patients was during the
first, second, third or fourth decade of
lifetime (4). The prevalence of lupus in
women of reproductive age is about 1 in
500. For this reason the disease is
relatively common during pregnancy.
Therefore, the issue of reproductive health,
including contraception is major topics of
the patients. Pregnancy creates special
problems for patients with SLE. A flare-up
may occur during pregnancy. As a result,
underlying organ damage or SLE
treatment drugs may cause or aggravate
pregnancy complications in mothers (4).

Several studies also have suggested that
pregnant patients with SLE are at high risk
due to increased complications for both the
mother and fetus (1, 5, 6, 10). Maternal
disease that appears during pregnancy can
affect the fetus directly or indirectly.
Autoantibody-mediated diseases can have
direct consequences on fetus and newborn,
because these auto-antibodies usually are
from Immunoglobulin G (IgG) type that
can cross the placenta and enter the fetal
circulation (11). In the past, due to the
frequent reports of severe relapses during
pregnancy, and poor obstetric outcomes,
the pregnancy was not supported in these
women and therefore the termination of
pregnancy was often recommend (1, 2). In
recent decades, diagnosis, treatment
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strategies, and subsequent management of
pregnancy in women with SLE has been
greatly improved, but the main concern in
these patients is effects of pregnancy on
maternal disease as well as the SLE impact
on midwifery and fetal outcomes (12).
Since awareness of the effects of lupus
during pregnancy on maternal, fetal and
neonatal outcomes plays a very important
role for its management by the medical
team (13), and since that previous studies
have contradictory results, in order to
increase the success rate in managing
lupus-associated pregnancy and plans for
better management of pregnancy, the
researchers aimed to investigate the effect
of lupus during pregnancy on maternal,
fetal and neonatal outcomes.

2-MATERIALS AND METHODS

In this  comprehensive  review
databases of PubMed, Medline, Scopus
and Web of Science as well as domestic
database (Persian) such as SID, Magiran,
Irandoc, and Google Scholar were
searched by two authors with keywords
such as "Systemic lupus erythematosus";
"Pregnancy"; "Neonatal lupus"; "Maternal,
fetus or neonatal outcome™; and equivalent
Persian words using bulletin index such as
AND, OR. Included were: all Persian and
English articles which have the mentioned
keywords in the title and abstract and
related to the purpose of the research,
published between Jan. 2000 to May 2017.

Articles with incomplete data, and also
from other languages were excluded. In
the initial review, 1,086 articles were
found from those, 700 articles were
extracted using the keywords of lupus and
pregnancy, and 386 articles were extracted
using the keywords of the lupus and
maternal, fetal and neonatal outcomes. Of
the collected articles, 1,009 documents
were excluded in several steps by
processes of article selection 600 and 64
articles removed by reviewing the title and
abstract and 345 articles removed because
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of irrelevant results or duplicate. A total of
77 studies were ultimately included in this
review (Table.2). We extracted all
information related to purpose of this study
by the data extraction form. This form was
designed by the research team and two

researchers independently extracted data
from the articles; any disagreements about
data extraction were resolved through
discussion between the assessors. The
procedure of the search and selection of
studies is appeared in Figure.1l.

In the initial search, 1086 articles on lupus, pregnancy and

maternal, fetus and neonatal outcomes were found

~N

[ 422 articles remained

J

ﬂ[

[ Evaluating 77 papers in full

Removing 664 articles by reviewing the
title and abstract

Removing 345 articles because of
irrelevant result or duplicate

Fig.1: PRISMA flowchart of present study.

3- RESULTS

Since lupus mainly affects young
women of childbearing age (14),
pregnancy and its consequences are the
main issues of these patients. In the past,
pregnancy was not supported in these
women due to frequent reports of severe
recurrence of illness during pregnancy and
poor outcomes, and therefore pregnancy
termination was often recommended (1, 2).
In recent decades, diagnostic, therapeutic,
and consequently, management strategies
for pregnancy have greatly improved in
women with SLE, but the main concern in
these patients is the effects of pregnancy
on maternal disease and the impact of SLE
on the midwifery, fetal, and newborn
outcomes (12). Important factors affecting
the pregnancy outcome include: active or
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inactive status of the disease at the start of
pregnancy, age and parity, coexisting of
other medical or obstetric disorders, and
the presence or absence of
antiphospholipid antibodies.

3-1. Maternal consequences

The activation or flare-up of SLE in
pregnancy is maternal complications that
is associated with the negative
consequences of pregnancy, and have been
mentioned by numerous studies (10, 15-
39). In contrast to previous studies, the
results of a retrospective cohort study
conducted by Feld et al., on SLE pregnant
patients, revealed that none of the patients
developed a flare of illness during
pregnancy and adverse outcomes of
pregnancy occurred in  35.6% of
pregnancies (40). Similarly, Aggarwal et
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al. (2011) in a retrospective study
examined 71 pregnant women with SLE in
India, where no cases of relapse occurred
(41). Disease activity in pregnancy or in its
previous months (from both clinical and
serological aspects), is an important
predictor of not only complications of
midwifery and childbirth, but also the
maternal outcomes, and the flare-up of
SLE during pregnancy. Indeed, active SLE
during pre-gestation is associated with a
high risk of flare-up during pregnancy, and
therefore special attention should be paid
to the type of the organ involved, because
active organ involvement, especially the
kidney, hematologic and dermatologic, in
6 months before fertilization, anticipates a
similar involvement during pregnancy (5,
20, 25, 41, 42).

In this regard, Jesus et al. (2015), in a
review study of pregnant mothers with
lupus found that the risk of lupus flare-up
depends on the disease activity in mothers
6-12 months before fertilization, and in
women with a history of recurrent,
discontinuation of drug therapy and active
nephritis is higher (43). In a retrospective
study in South Korea, Park et al. (2015)
examined the outcomes of 62 pregnancies
in women with lupus. Reported cases
included erythematosus lupus. Renal
involvement was one of the most common
causes of lupus recurrence during
pregnancy. Lupus recurrences during
pregnancy are strongly affected by pre-
pregnancy proteinuria (odds ratio [OR] =
30.28; P = 0.024), and antiphospholipid
antibodies (OR = 6.62; P = 0.47) (44).
Hypertensive ~ complications include
hypertension, preeclampsia, eclampsia,
Hemolysis, Elevated Liver enzymes, and
Low Platelet count (HELLP) syndrome,
and chronic hypertension in several studies
as major outcomes and concerns for
pregnant women with SLE, especially
acute promyelocytic leukemia (APL) or
Antiphospholipid syndrome (APS)
positive patients and Lupus Nephritis (10,
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15, 16, 18-20, 22, 24, 26-32, 34-36, 38, 39,
41, 42, 45-58). Miyamoto et al. (2016) in a
case report study in Japan stated that a
SLE differential diagnosis of preeclampsia
was difficult in the third trimester (54). In
a cohort study on pregnant women with
lupus in Mexico, Leafos-Miranda et al.
(2015) showed that the risk of
preeclampsia with early onset (< 34
weeks) or late (> 34 weeks) is higher than
normal pregnancies in these patients (52).
Diabetes mellitus is other maternal
outcomes reported by Molad et al. (2005),
in a prospective study on 22 women with
Lupus (10) among other maternal
outcomes were blood disorders such as
thrombocytopenia and anemia. In this
regard, Miyamoto et al. (2016), in a case
report study, described the outcomes of
pregnancy-induced SLE in a 32-year-old
Japanese primeval woman who had a
progressive thrombocytopenia and
progressive anemia (54).

In another systematic review study on 77
pregnancies with lupus, Xu et al. (2015),
found the incidence of thrombocytopenia
and blood disorders increased in these
individuals (38). Haddad et al., also found
in a cohort study on patients with lupus in
Toronto that although thrombocytopenia
incidence is increased in these individuals
it was not associated with a risk of
complications of childbirth and thrombotic
events (59). Similarly, Liu et al. reported
thrombocytopenia (2012), in a
retrospective study in China on pregnant
women with lupus (60). Thromboembolic
events are another important consequence
in patients with lupus that were confirmed
by the results of several studies, including
Bleau et al. (2016), in a retrospective
cohort study on a group of American
women  with  autoimmune  diseases,
including lupus found that the risk of
Venous Thromboembolism (VTE) is high
in these individuals, and therefore
concluded that most autoimmune diseases
significantly increased the risk of VTE
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(61). Similarly, Lee and Pope and
Bundhun et al. (2017) pointed to the risk
of thromboembolic events in their meta-
analytic studies and found that in ten
studies on pregnant women with SLE,
cumulative incidence of VTEs is 7.29%
(95% confidence interval [CI]: 5.82% to
8.75%), and concluded that inflammatory
rheumatologic diseases are associated with
high rates of VTEs (three times higher
than the general population) (47, 62).
Similarly, Chighizola et al. (2015), in a
systematic review study showed that the
prevalence of antibodies to phospholipids
(APL) in pregnant women suffering from
lupus with complication deep vein
thrombosis (DVT) was 10%, but the
positive relationship between APL and this
clinical outcome was not supported by all
studies (48).

The results another longitudinal study by
Shand et al. (2012), which was conducted
in Australia on 675 pregnant women with
SLE, referred to thromboembolic events
(63). Chung et al. also conducted a cohort
study in Taiwan and found that in people
with SLE, both pregnant and non-
pregnant, the risk of DVT and pulmonary
embolism is 12.8 times, and 19.7 times,
and concluded the incidence of DVT and
pulmonary embolism (PE) is significantly
higher in these patients (64). Finally,
Makhdoomi et al., reviewed pregnancy
outcomes in individuals with lupus in a
retrospective study in Urmia and found
evidence of DVT (29). Another possible
consequence that was referred to in a
systematic review study by Chighizola et
al. (2015), was that the prevalence of APL
in women with Myocardial Infarction
(MI), and stroke was 11% and 14%,
respectively. But the positive relationship
between APL and these clinical outcomes
was not supported by all studies (48).
Renal involvement in forms of lupus
nephritis,  decreased  albumin  and
proteinuria is other outcomes reported in
these individuals. For example, Miyamoto
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et al. (2016), in a case-report study
described the renal impairment in patients
with SLE (54). Moroni et al. (2016) in a
prospective study on pregnant women with
lupus nephritis in Italy reported a number
of outcomes such as renal lupus
erythematosus during or after pregnancy,
and indicated that a high BMI is associated
with late recurrence (31). Lupus nephritis
has been reported in several other studies
(34, 35, 53, 57, 64). Soubassi et al. (2004)
reported proteinuria (35), and Park et al.
(2015), renal involvement and proteinuria
and considered their occurrence before
pregnancy as the most common causes of
lupus recurrence during pregnancy (44).
Aggarwal et al. (2011) observed in a
retrospective study in India the outcomes
such as renal manifestations (41). In a
cohort study in the United States, Andrade
et al. (2011) found that complications
occurred in 63.7% of 102 pregnancies with
SLE, and renal involvement was
independently associated with adverse
pregnancy outcomes (OR = 5.219) (65).

Lv and Wang (2015), and Yang et al.
reported kidney damage, decreased
albumin and renal involvement in pregnant
women with lupus (27, 39). Respiratory
problems such as lupus pneumonia and
acute respiratory distress were reported in
a case study on a pregnant woman with
lupus in Taiwan, by Chen et al., but the
respiratory function of the mother was
improved after cesarean section and basic
treatment (66). Inflammatory
complications such as arthritis and
arthralgia were reported in 60% of patients
by Aggarwal et al. (2011), and Bruceton et
al. (2011), as maternal outcomes(41, 67),
respectively.  Several recent studies
indicated an increase in cesarean section
and the need for emergency cesarean
section as a maternal outcome, which is
higher in pregnant women with lupus (24,
36, 47, 54, 55, 66). Postpartum
complications are other findings observed
in  mothers with lupus. For example
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Bundhun et al. (2017), referred to
postpartum infection (P =0.009), in a
meta-analysis study (47). In a retrospective
cohort study, Nili et al. (2013), reported
postpartum hemorrhage, need for blood
transfusion and postpartum fever (55). In
another study, Aggarwal et al. (2011),
examined 71 pregnant women with SLE in
India and referred to infectious diseases
and arthritis in 60% of patients (41).
Ultimately, Yang et al., in a systematic
review study, reported recurrence of the
disease during the period (39). Increasing
mortality and maternal mortality were
other outcomes referred to by some
studies. For example, Soubassi et al.
(2004) reported increased maternal
mortality in a cohort study in Greece (35).
Maternal mortality was reported by
Makhdoomi et al., in a retrospective study
on 20 pregnant women with lupus in
Urmia (29). Also, in a longitudinal study
in Australia, Shand et al. (2012), found
that perinatal mortality was increased (63);
but contrary to previous studies, a
retrospective study in Ghana was carried
out by Dey et al. (2016), on pregnant
women with lupus and no cases of
maternal mortality was reported (19).

3-2. Fetal outcomes

Premature birth is one of the fetal
outcomes that many studies (10, 18, 23,
24, 28, 29, 32, 34-39, 42-45, 47, 49, 50,
57, 58, 60, 66, 68-71) acknowledged its
increased risk in people with lupus. In this
regard Feld et al. Found in a cohort study
of SLE pregnant patients that the average
weekly birth weight of all pregnancies
under study was 31.8 weeks (40). In a
prospective study on pregnant women,
Clowse et al. reviewed a preterm labor
with mild to moderate degrees of SLE, and
found that 23.7% of pregnant women with
mild to moderate SLE had preterm labor
and disease activity, ferritin levels,
estradiol and uric acid may predict preterm
delivery in the mid-stages of pregnancy
(69). In a study in the United States,
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Wagner et al. (71), found that the
outcomes of early delivery in women with
lupus nephritis are greater than those
without renal involvement. In a
retrospective study in South Korea, Park et
al. (2015), identified the preterm labor as a
maternal outcome and proteinuria was a
predictor of its incidence during pregnancy
(OR = 12.50; P = 0.032)(44). Smyth et al.
(34), in a review study and meta-
regression analysis showed that there is a
positive and significant relationship
between preterm labor and active nephritis
and the increase in blood pressure in
people with active lupus nephritis or the
history of nephritis(34). Contrary to
previous studies, Fatemi et al. (2013), in a
previous study in lIran examined 72
pregnant women with SLE, and reported
no cases of preterm labor (20).

Loss of the fetus as a spontaneous abortion
(10, 17-20, 23-25, 27, 31, 32, 34-39, 42,
44, 50, 57, 58, 60, 62), recurrent abortions
(29, 45, 57), and abortion therapy (44, 58),
are other fetal outcomes referred to by
several studies. In this regard, Pelusa et al.
(2016), in a retrospective study on 24
Argentinian  women  with  recurrent
abortions before the 10th week of
pregnancy, found that there was a
significant relationship between lupus
anticoagulants, Anti-cardiolipin
antibodies (ACA) and premature or
recurrent abortions (73). In another study
in Saudi Arabia, Al Jameil et al. (2015),
found that in patients with recurrent
abortions, the prevalence of
antiphospholipid antibodies, such as and
lupus anti-coagulants, was 42.68%(45). In
a study by South Korea, Park et al. (2015),
reported that proteinuria during pregnancy
with lupus is a predictor of undesirable
outcomes (OR =12.50; P = 0.032), such as
spontaneous abortion and abortion therapy
(44). Intrauterine fetal death (IUFD), and
stillbirth as other fetal outcomes were
referred to in a large number of studies
(17, 19, 23, 28, 29, 32, 34, 35, 38, 42, 44,
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45, 47, 49, 57, 58, 60, 62, 68, 71, 74). In
this regard, Zhan et al. (2017), in a
retrospective study, examined the fetal
outcomes and related factors in 263
pregnant women with lupus in China, and
reported fetal mortality, and introduced
hypertension, Hypoalbuminemia,
reduction of complement, and
antiphospholipid antibodies as predictors
of this negative outcome (75). Also, Dhar
et al. (2005), found in a descriptive
analytical study on lupus pregnant women
that the probability of stillbirth in the lupus
group was increased compared to the
control group (OR= 4.84, 95% CI= 1.72,
11.08), and the risk of stillbirth in maternal
severe disease with the involvement of the
Central nervous system (CNS)
significantly increases (49).

Fetal developmental disorders such as
Intra Uterine Growth Retardation (IUGR),
and Small for Gestational Age (SGA), are
other fetal outcomes that have been studied
in several studies (10, 16, 19, 24, 29, 34,
40, 47-50, 57, 69, 74, 76). Zhan et al.
(2017) reported in a retrospective study of
pregnant women with lupus that
intrauterine  growth  restriction  and
predictors of  adverse  pregnancy
outcomes included hypertension,
hypoalbuminemia, lower complement, and
positive antiphospholipid antibodies (75).

Studies referred to heart problems such as
congenital fetal heart block (35, 57, 77-
79), Atrioventricular (AV) block (64, 66),
fetal bradycardia (66), Tetralogy of Fallot
and Atrial Septal Defect (ASD) as other
fetal outcomes (60). In this regard, Roy et
al., in a retrospective study in India
investigated 11 cases of complicated
pregnancy complications by Complete
congenital heart block (CCHB) in women
with Anti-Sjogren’s-syndrome-related
antigen A, (Anti-Ro/SSA) autoantibodies
and found that the average gestational age
at diagnosis of the fetus with CCHB, was
24.5 weeks, and in some mothers with
lupus, the prognosis of fetuses has led to
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IUFD, and neonates required a permanent
pacemaker (80). Similarly, Madhusudan et
al. (2015) in a prospective study in India
on patients with SLE, showed that there is
a relationship between CCHB and
maternal Anti-Ro/SSA, Sjogren syndrome
antigen B (Anti-La/ SSB), and ANA
antibodies (79). Other fetal outcomes
included fetal anomalies (22, 60), fetal
distress (74), and Oligohydramnios (43)
which were confirmed in previous studies.

3-3. Neonatal and childhood outcomes

Neonatal Lupus Syndrome (NLS) is one of
the major outcomes of infants born to
mothers with lupus that has been
mentioned in numerous studies (24, 37, 41,
50, 57, 64, 69). This syndrome is an
acquired autoimmune passive disease
mediating to maternal antibodies, which is
reported in about 1-2% of infants born to
mothers with autoimmune disease with
Anti-RO/SSA, and Anti-La/SSB
antibodies (64). However, some cases
occur in children of mothers who have the
same autoantibodies but have no
symptoms of SLE, and no other
autoimmune disease during pregnancy
(75). The pathogenesis of the disease is not
completely clear, but is likely to be greater
than the simple passage of paired
antibodies. Neonatal lupus manifestations
are from benign conditions, such as skin
manifestations and asymptomatic
elevations in liver function tests, to central
nervous system involvement and life-
threatening cardiac manifestations. Other
neonatal outcomes reported in several
studies (18, 23, 30, 32, 38, 51, 60) include
infant mortality rates. Growth disturbances
such as IUGR at birth (66, 68, 81, 82),
small baby for gestational age (SGA) (27,
43, 55, 60), low birth weight (LBW) (18,
23, 24, 26, 27, 29, 30, 37, 42, 55, 74, 76),
very low birth weight (VLBW)(49, 83),
and extremely low birth weight (ELBW)
(49, 65), are the neonatal outcomes
reported in numerous studies. Premature
infants are another neonatal outcome
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referred to by several studies (17, 26, 30,
37, 43, 55, 81, 83). Other neonatal cases
included respiratory distress in various
forms, including neonatal asphyxia (38),
increased need for neonatal resuscitation,
respiratory distress syndrome, pulmonary
dysplasia, bronchopulmonary dysplasia
(55) that was presented in the previous
studies. According to studies,
cardiovascular outcomes in these infants
include congenital heart block (CHB) (24,
26, 31, 50, 55, 57, 64, 82-84), cardiac
septum deficiency (24), and open arterial
duct (55). In this regard, Llanos et al.
found that the incidence of endocardial
fibro elastosis (EFE), low ventricular
ejection, cardiac block and dilated
cardiomyopathy was increased in a study
on 325 infants born to lupus mothers (72).

In a review study, Zuppa et al., reported
non-cardiac neonatal lupus manifestations,
including skin rash and cutaneous lupus

erythematosus, cholestasis, mild
hepatomegaly and sometimes
splenomegaly, giant cell hepatitis,

neutropenia  and thrombocytopenia,
hydrocephalus, white matter non-specific
changes, calcification of basal complexes
and vessels in radiography (85). According
to previous studies, other neonatal
outcomes include hydrops (85), blood
manifestations such as anemia,
neutropenia, thrombocytopenia(69, 70),
non-specific brain abnormalities in the
absence of clinical neurological symptoms,
intraventricular hemorrhage (IVH)(55, 83),
rash (64, 69, 82), multiple congenital
anomalies (32, 61), retinopathy of
premature infants (55), fetal uncertainty
condition, emergency cesarean Ssection
(83), and long hospitalization (30).

The outcomes of children born to mothers
with lupus are referred to as case by case
in the following studies: In a case report
study, Khodapanahandeh and Hadizadeh
Kharrazi (2005), presented manifestations
of a 9-year-old child with lupus, which
included localized febrile seizure that
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occurred after several hours during a day;
pale face rashes on cheeks, occasional
headaches, academic failure, agitation and
somewhat depression, and did not find any
pathological case in systemic
examinations, examination of the nervous
system and urine tests, and eventually the
patient developed nausea, vomiting, and
decreased conscious levels shortly after the
onset of prednisolone therapy and died
with a deep coma (86).

In a prospective study, Moradinejad
(2007), examined the lupus outcomes in 55
children and reported chronic and
persistent migraine headaches, tension
headache, hypertension, of which 35% of
the children were APL positive, and 96%
of the ANA positive (87). In a case study,
Aghighi et al. described the effects of
lupus outcomes on a 10-year-old girl,
which included unexplained neurological
manifestations  such as  headache,
depression, seizure and mood disorders
over a period of more than one year (88).
In a case study, Bason et al. (2016)
described the effects of lupus on 13-year-
old black Italian boy and referred to
congenital heart block and sensory neural
hearing loss (89). Finally, Buyon et al. in a
case study in the United States reported a
number of children with congenital heart
block, advanced heart block, and life-
threatening cardiomyopathy in women
with lupus (90).

4- DISCUSSION AND CONCLUSION

Lupus is a heterogeneous autoimmune
disease with complex pathogenesis, which
causes some kind of abnormal immune
response (7). Many studies Considered
interactions of disease and pregnancy and
pregnancy on fetus, which were also
discussed in the present study. Generally,
the pregnancy and its termination can lead
to renewed activity or manifestation of
latent disease. The end of pregnancy in
lupus is not so pleasant. Lupus can be
risky for both the mother and the newborn.
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Women with lupus are at high risk of
many midwifery complications. Adverse
perinatal outcomes increase in pregnancy
with lupus. The adverse effects referred to
in the studies include spontaneous
abortion, recurrent abortion, abortion
therapy, preterm delivery, fetal
developmental disorders such as IUGR
and SGA, respiratory, cardiovascular,
blood, skin disorders, brain abnormalities,
stillbirth, and neonatal lupus. Reasons that
are at least partly responsible for adverse
fetal outcomes  include  decidual
vasculopathy associated with placental
infarction and reduction of pair
perforation. Anti-RO/SSA and Anti-
La/SSB antibodies may also damage the
heart and its regulatory system and cause
the death of the baby (29, 36, 40, 46).

Maternal outcomes include hypertension,
preeclampsia, eclampsia, HELLP
syndrome and chronic hypertension, renal
disorders, thromboembolic events, blood
disorders such as thrombocytopenia and
anemia, increased cesarean section and
emergency cesarean section, postpartum
hemorrhage and peripheral infections, and
increased  maternal  mortality, and
morbidity. However, studies have shown
that the severity of disease activity in
pregnancy affects the risk of flare-up of
SLE symptoms and other complications
during pregnancy (29, 36, 39, 46).

Although no definitive treatment has ever
been found for lupus, conservative
treatment  goals, including reducing
inflammation, suppressing the immune
system and accurate clinical follow-up of
patients in order to identify the
characteristics of the disease is important.
Also lupus may flare up at any time during
pregnancy. Therefore, it is recommended
that all pregnant women with lupus should
be considered at risk and closely
monitored. The best maternal and fetal
prognosis is when pregnancy occurs at
least 6 months after the complete
remission, and the normal kidney function
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is normal or near normal. Mother's health
and embryo development must be
monitored regularly, and pregnancy and
delivery should be planned under fully
controlled conditions. It is also necessary
that all lupus patients who decide to have a
pregnancy should be screened for Anti-
RO/SSA, and Anti-La/SSB. Identifying
mothers at risk allows quick treatment
before or after birth. In fact, clinical
precautions in pregnancies associated with
SLE should be the same as high risk
pregnancies.

In this regard, it is essential to accurately
determine the gestational age at the
beginning  of  pregnancy.  Periodic
sonography is performed to evaluate fetal
development after seven days from 18 to
20 gestations. Pre-natal monitoring (such
as non-stress test [NST], biophysical
profiles, etc.) should begin in the third
trimester to confirm fetal health. Also, due
to the higher congenital heart disease
compared to the general population in
these fetuses, the fetal heartfelt echo
should be carried out.

Although studies have indicated a higher
rate of cesarean section, SLE is not in
itself an indication for cesarean section;
and delivery method should be selected
based on  appropriate  midwifery
indications (69, 70, 74, 76, 79, 81, 90).
Ultimately, although pregnancy is risky in
patients with SLE due to increased
maternal, fetal and neonatal morbidity, it
seems that complete control of the patient
before fertilization, so that the patient be in
full remission at the onset of pregnancy
and the disease activity in pregnancy is
completely controlled, it can help to
improve the outcome of pregnancy and
also better outcomes can be expected for it.

5- CONFLICT OF INTEREST

All the authors declare that they have no
conflict of interest.

6160



Karimi et al.

6- ACKNOWLEDGMENTS

We would like to thank all the researchers
who have used their studies in the current
review.

7- REFERENCES

1. Cox JB. Disseminated lupus erythematosus
in pregnancy. Obstetrics and Gynecology.
1965;26(4):511-4.

2. lIsenberg D, Rahman A. Systemic lupus
erythematosus—2005 annus mirabilis? Nature
Clinical Practice Rheumatology.
2006;2(3):145-52.

3. Lau C, Yin G, Mok M. Ethnic and
geographical differences in systemic lupus
erythematosus:  an  overview. Lupus.
2006;15(11):715-9.

4. Benjamin I, Griggs RC, Wing EJ, Fitz JG.
Andreoli and Carpenter's Cecil essentials of
medicine: Elsevier Health Sciences; 2015.

5. Clowse ME. Lupus activity in pregnancy.
Rheumatic Disease Clinics of North America.
2007;33(2):237-52.

6. Meyer O. Making pregnancy safer for
patients with lupus. Joint Bone Spine.
2004;71(3):178-82.

7. Cunningham F LK, Bloom S, Spong CY,
Dashe J. Williams Obstetrics, 24e: McGraw-
Hill; 2014.

8. Davatchi F, Jamshidi A-R, Banihashemi
AT, Gholami J, Forouzanfar MH, Akhlaghi M,
et al. WHO-ILAR COPCORD study (stage 1,
urban study) in Iran. The Journal of
rheumatology. 2008;35(7):1384-90.

9. Weckerle CE, Niewold TB. The
unexplained female predominance of systemic
lupus erythematosus: clues from genetic and
cytokine studies. Clinical reviews in allergy
and immunology. 2011;40(1):42-9.

10.Molad Y, Borkowski T, Monselise A, Ben-
Haroush A, Sulkes J, Hod M, et al. Maternal
and fetal outcome of lupus pregnancy: a
prospective study of 29 pregnancies. Lupus.
2005;14(2):145-51.

11.Marcdante K, Kliegman RM, Behrman RE,
Jenson HB. Nelson essentials of pediatrics:
Elsevier Health Sciences; 2010.

Int J Pediatr, Vol.4, N.11, Serial No.47, Nov. 2017

12.Andreoli L, Fredi M, Nalli C, Reggia R,
Lojacono A, Motta M, et al. Preghancy
implications for systemic lupus erythematosus
and the antiphospholipid syndrome. Journal of
autoimmunity. 2012;38(2):J197-J208.

13.Whitelaw D HD, Kotze T. Pregnancy in
systemic lupus erythematosus: a retrospective
study from a developing community. Clinical
rheumatology. 2008;27(5):577.

14.Huong DLT WB, Vauthier-Brouzes D,
Beaufils H, Lefebvre G, Piette J. Pregnancy in
past or present lupus nephritis: a study of 32
pregnancies from a single centre. Annals of the
rheumatic diseases. 2001;60(6):599-604.

15.A0ki S, Mochimaru A, Yamamoto Y,
Kurasawa K, Takahashi T, Hirahara F.
Pregnancy outcomes of women with
coexisting systemic lupus erythematosus flare
and preeclampsia. Modern Rheumatology.
2015;25(3):410-4.

16.Buyon JP, Kim MY, Guerra MM, Laskin
CA, Petri M, Lockshin MD, et al. Predictors of
Pregnancy Outcomes in Patients With LupusA
Cohort  StudyPredictors  of  Pregnancy
Outcomes in Patients With Lupus. Annals of
internal medicine. 2015;163(3):153-63.

17.Carvalheiras G, Vita P, Marta S, Trovao R,
Farinha F, Braga J, et al. Pregnancy and
systemic lupus erythematosus: review of
clinical features and outcome of 51
pregnancies at a single institution. Clinical
reviews in allergy & immunology. 2010;38(2-
3):302-6.

18.Cavallasca JA, Laborde HA, Ruda-Vega H,
Nasswetter GG. Maternal and fetal outcomes
of 72 pregnancies in Argentine patients with
systemic lupus erythematosus (SLE). Clinical
rheumatology. 2008;27(1):41-6.

19.Dey ID, Coleman J, Kwarko H, Mate-Kole
M. Outcome of pregnancy in patients with
systemic lupus erythematosis at Korle-bu
Teaching Hospital. Ghana Medical Journal.
2016;50(2):72-7.

20.Fatemi A, Fard RM, Sayedbonakdar Z,
Farajzadegan Z, Saber M. The role of lupus
nephritis in development of adverse maternal
and fetal outcomes during pregnancy. Int J
Prev Med. 2013;4(9): 1004-10.

6161



Maternal, Fetal and Neonatal Outcomes in Pregnant Women with Lupus

21.Galappatthy P, Jayasinghe JD, Paththinige
SC, Sheriff RM, Wijayaratne LS. Pregnancy
outcomes and contraceptive use in patients
with  systemic  lupus  Erythematosus,
rheumatoid arthritis and women without a
chronic illness: a comparative study.
International Journal of Rheumatic Diseases.
2017; 20(6): 746-54.

22.Gladman DD, Tandon A, Ibafez D,
Urowitz MB. The effect of lupus nephritis on
pregnancy outcome and fetal and maternal
complications. The Journal of rheumatology.
2010;37(4):754-8.

23.Imbasciati E, Tincani A, Gregorini G,
Doria A, Moroni G, Cabiddu G, et al.
Pregnancy in women with pre-existing lupus
nephritis: predictors of fetal and maternal
outcome. Nephrology Dialysis
Transplantation. 2009;24(2):519-25.

24.Jakobsen |, Helmig R, Stengaard-Pedersen
K. Maternal and foetal outcomes in pregnant
systemic lupus erythematosus patients: an
incident cohort from a stable referral
population followed during 1990-2010.
Scandinavian  journal of rheumatology.
2015;44(5):377-84.

25.Ko HS, Ahn HY, Jang DG, Choi S-K, Park
Y-G, Park 1Y, et al. Pregnancy outcomes and
appropriate timing of pregnancy in 183
pregnancies in Korean patients with SLE.
International journal of medical sciences.
2011;8(7):577.

26.Lin P, Rhew E, Ness RB, Peaceman A,
Dyer A, McPherson D, et al. Adverse
pregnancy outcomes and subsequent risk of
cardiovascular disease in women with
systemic  lupus erythematosus.  Arthritis
research & therapy. 2014;16(S1):1-23.

27.Lv J, Wang W, Li Y. Clinical outcomes
and predictors of fetal and maternal
consequences of pregnancy in lupus nephritis
patients. International urology and nephrology.
2015;47(8):1379-85.

28.Madazli R, Yuksel MA, Oncul M,
Imamoglu M, Yilmaz H. Obstetric outcomes
and prognostic factors of lupus pregnancies.
Archives of gynecology and obstetrics.
2014;289(1):49-53.

Int J Pediatr, VVol.5, N.11, Serial No.47, Nov. 2017

29.Makhdoomi Kh GMA, Ahmadpour P,
Norouzinia franaz, Hosseini Arbalo M.
Outcome of pregnancy in women with
systemic lupus erythematosus in Emam
KHomeini hospital - Urmia. J Urmia Univ
Med Sci. 2008;18(5):42-7.

30.Mbuli L, Mapiye D, Okpechi I. Lupus
nephritis is associated with poor pregnancy
outcomes in pregnant SLE patients in Cape
Town: a retrospective analysis. Pan African
Medical Journal. 2015;22(1):1-10.

31.Moroni G, Doria A, Giglio E, Imbasciati E,
Tani C, Zen M, et al. Maternal outcome in
pregnant women with lupus nephritis. A
prospective multicenter study. Journal of
Autoimmunity. 2016;74:194-200.

32.Saavedra MA, Miranda-Hernandez D,
Sanchez A, Morales S, Cruz-Dominguez P,
Medina G, et al. Pregnancy outcomes in
women with childhood-onset and adult-onset
systemic lupus erythematosus: a comparative
study. Rheumatology international.
2016;36(10):1431-7.

33.Wong C-H, et al. . "Outcome of pregnancy
in patients with systemic lupus
erythematosus."  Taiwanese  Journal  of
Obstetrics and Gynecology. 2006;45(2):120-3.

34.Smyth A, Oliveira GH, Lahr BD, Bailey
KR, Norby SM, Garovic VD. A systematic
review and meta-analysis of pregnancy
outcomes in patients with systemic lupus
erythematosus and lupus nephritis. Clin J Am
Soc Nephrol. 2010;5(11):2060-8.

35.Soubassi L, Haidopoulos D, Sindos M,
Pilalis A, Chaniotis D, Diakomanolis E, et al.
Pregnancy outcome in women with pre-
existing lupus nephritis. Journal of Obstetrics
and Gynaecology. 2004;24(6):630-4.

36.Teh C, Wan S, Cheong Y, Ling G.
Systemic lupus erythematosus pregnancies:
ten-year data from a single centre in Malaysia.
Lupus. 2017;26(2):218-23.

37.Wei Q, Ouyang Y, Zeng W, Duan L, Ge J,
Liao H. Pregnancy complicating systemic
lupus erythematosus: a series of 86 cases.
Archives of gynecology and obstetrics.
2011;284(5):1067-71.

38.Xu X, Liang M-y, Wang J-I, Chen S.
Clinical features and outcome of pregnancy

6162


https://www.ncbi.nlm.nih.gov/pubmed/20688887
https://www.ncbi.nlm.nih.gov/pubmed/20688887

Karimi et al.

with SLE-associated thrombocytopenia. The
Journal of Maternal-Fetal & Neonatal
Medicine. 2016;29(5):789-94.

39.Yang H, Liu H, Xu D, Zhao L, Wang Q,
Leng X, et al. Pregnancy-related systemic
lupus  erythematosus: clinical  features,
outcome and risk factors of disease flares—a
case control study. PloS one.
2014;9(8):e104375.

40.Feld J, Kibari A, Rozenbaum M, Riskin-
Mashiah S, Eder L, Laor A, et al. The fetal
outcomes of pregnancies of systemic lupus
erythematosus patients The Journal of
Maternal-Fetal and Neonatal Medicine.
2015;28(5):564-7.

41.Aggarwal N, Raveendran A, Suri V,
Chopra S, Sikka P, Sharma A. Pregnancy
outcome in systemic lupus erythematosus:
Asia’s largest single centre study. Archives of
gynecology and obstetrics. 2011;284(2):281-5.

42.Barnado A, Wheless L, Meyer AK,
Gilkeson GS, Kamen DL. Pregnancy outcomes
among African—American patients  with
systemic lupus erythematosus compared with
controls. Lupus science & medicine.
2014;1(1):1-9.

43.de Jesus GR M-PC, de Jesus NR, dos
Santos FC, Klumb EM, Carrasco MG, et al.
Understanding and managing pregnancy in
patients with lupus. Autoimmune diseases.
2015;20(15):1-18.

44.Park EJ, Jung H, Hwang J, Kim H, Lee J,
Ahn JK, et al. Pregnancy outcomes in patients
with  systemic lupus erythematosus: a
retrospective review of 62 pregnancies at a
single tertiary center in South Korea.
International journal of rheumatic diseases.
2014;17(8):887-97.

45.Al Jameil N, Tyagi P, Al Shenefy A.
Incidence of anticardiolipin antibodies and
lupus anticoagulant factor among women
experiencing unexplained recurrent abortion
and intrauterine fetal death. International
journal of clinical and experimental pathology.
2015;8(3):3204-9.

46.Bramham K, Hunt BJ, Bewley S, Germain
S, Calatayud |1, Khamashta MA, et al.
Pregnancy outcomes in systemic lupus
erythematosus with and without previous

Int J Pediatr, Vol.4, N.11, Serial No.47, Nov. 2017

nephritis. The Journal of rheumatology. 2011;
74:106-17.

47.Bundhun PK, Soogund MZS, Huang F.
Impact of systemic lupus erythematosus on
maternal and fetal outcomes following
pregnancy: A meta-analysis of studies
published between years 2001-2016. Journal
of Autoimmunity. 2017; 79: 17-27.

48.Chighizola C, Andreoli L, de Jesus GR,
Banzato A, Pons-Estel G, Erkan D. The
association between antiphospholipid
antibodies and pregnancy morbidity, stroke,
myocardial infarction, and deep vein
thrombosis: a critical review of the literature.
Lupus. 2015; 24(9):980-84.

49. Dhar JP, Essenmacher LM, Ager JW,
Sokol RJ. Pregnancy outcomes before and
after a diagnosis of systemic lupus
erythematosus. American journal of obstetrics
and gynecology. 2005;193(4):1444-55.

50.Hendawy S, Abdel-Mohsen D, Ebrahim S,
Ewais H, Moussa S, Khattab D, et al.
Pregnancy related complications in patients
with  systemic lupus erythematosus, an
Egyptian  experience. Clinical medicine
insights Reproductive health. 2011; 5: 17-24.

51.1deguchi H, Ohno S, Uehara T, Ishigatsubo
Y. Pregnancy outcomes in Japanese patients
with SLE: retrospective review of 55
pregnancies at a university hospital. Clinical
reviews in allergy and immunology.
2013;44(1):57-64.

52.Leafos-Miranda A, Campos-Galicia |,
Berumen-Lechuga MG, Molina-Pérez CJ,
Garcia-Paleta Y, Isordia-Salas |, et al.
Circulating Angiogenic Factors and the Risk
of  Preeclampsia in  Systemic  Lupus
Erythematosus Pregnancies. The Journal of
rheumatology. 2015;42(7):1141-49.

53.Mecacci F, Bianchi B, Pieralli A, Mangani
B, Moretti A, Cioni R, et al. Pregnancy
outcome in systemic lupus erythematosus
complicated by anti-phospholipid antibodies.
Rheumatology. 2009;48(3):246-9.

54. Miyamoto T, Hoshino T, Hayashi N,
Oyama R, Okunomiya A, Kitamura S, et al.
Preeclampsia as a Manifestation of New-Onset
Systemic  Lupus  Erythematosus  during
Pregnancy: A Case-Based Literature Review.

6163



Maternal, Fetal and Neonatal Outcomes in Pregnant Women with Lupus

American Journal of Perinatology Reports.
2016;6(01): 62-7.

55.Nili F, McLeod L, O’Connell C, Sutton E,
McMillan D. Maternal and neonatal outcomes
in pregnancies complicated by systemic lupus
erythematosus: a population-based study.
Journal of Obstetrics and Gynaecology
Canada. 2013;35(4):323-8.

56.Simard JF, Arkema EV, Nguyen C,
Svenungsson E, Wikstrom AK, Palmsten K, et
al. Early-onset Preeclampsia in Lupus
Pregnancy. Paediatric  and Perinatal
Epidemiology. 2017;31(1):29-36.

57.Singh AG, Chowdhary VR.
Pregnancy-related issues in women with
systemic lupus erythematosus. International
journal of rheumatic diseases. 2015;18(2):172-
81.

58.Tedeschi SK, Guan H, Fine A, Costenbader
KH, Bermas B. Organ-specific systemic lupus
erythematosus activity during pregnancy is
associated with adverse pregnancy outcomes.
Clinical rheumatology. 2016;35(7):1725-32.

59.Haddad A, Gladman D, Ibafiez D, Urowitz
M. Vascular-and pregnancy-related outcomes
in patients with systemic lupus erythematosus
with positive antiphospholipid profile and
thrombocytopenia. Lupus. 2015;24(8):822-6.

60.Liu. Pregnancy in women with systemic
lupus erythematosus: a retrospective study of
111 pregnancies in Chinese
women.2012;25(3):261-66.

61.Bleau N, Patenaude V, Abenhaim HA. Risk
of venous thromboembolic events in pregnant
patients with autoimmune diseases: a
population-based study. Clinical and Applied
Thrombosis/Hemostasis. 2016;22(3):285-91.

62.Lee JJ, Pope JE. A meta-analysis of the risk
of venous thromboembolism in inflammatory
rheumatic diseases. Arthritis research &
therapy. 2014;16(5):435.

63.Shand AW, Algert CS, March L, Roberts
CL. Second pregnancy outcomes for women
with systemic lupus erythematosus. Annals of
the rheumatic diseases. 2012:20(11):1-5.

64.Chung WS, Lin CL, Chang SN, Lu CC,
Kao CH. Systemic lupus erythematosus
increases the risks of deep vein thrombosis and

Int J Pediatr, VVol.5, N.11, Serial No.47, Nov. 2017

pulmonary embolism: a nationwide cohort
study. Journal of  Thrombosis and
Haemostasis. 2014;12(4):452-8.

65.Andrade R, Sanchez M, Alarcon G, Fessler
B, Fernandez M, Bertoli A, et al. Adverse
pregnancy outcomes in women with systemic
lupus erythematosus from a multiethnic US
cohort:  LUMINA (LUI). Clinical and
experimental rheumatology. 2008;26(2):268.

66.Chen YA, Tseng J, Yang M, Tsao Y, Lin
H. Acute respiratory distress syndrome in a
pregnant woman with systemic lupus
erythematosus: a case report.  Lupus.
2014;23:1528-32.

67.Brucato A, Cimaz R, Caporali R, Ramoni
V, Buyon J. Pregnancy outcomes in patients
with autoimmune diseases and anti-Ro/SSA
antibodies. Clinical reviews in allergy and
immunology. 2011;40(1):27-41.

68.Buyon JP. Updates on lupus and
pregnancy. Bulletin of the NYU hospital for
joint diseases. 2009;67(3):271.

69.Clowse ME, Wallace DJ, Weisman M,
James A, Criscione-Schreiber LG, Pisetsky
DS. Predictors of preterm birth in patients with
mild systemic lupus erythematosus. Annals of
the rheumatic diseases. 2013;72(9):1536-9.

70.Moroni G, Ponticelli C. Pregnancy in
women with systemic lupus erythematosus
(SLE). European journal of internal medicine.
2016;32:7-12.

71.Wagner SJ, Craici I, Reed D, Norby S,
Bailey K, Wiste HJ, et al. Maternal and foetal
outcomes in pregnant patients with active
lupus nephritis. Lupus. 2009;18(4):342-7.

72.Llanos C, Izmirly P, Katholi M, Clancy R,
Friedman D, Kim MY, et al. Recurrence rates
of cardiac manifestations associated with
neonatal lupus and maternal/fetal risk factors.
Arthritis and Rheumatology. 2009; 60(10):
3091-97.

73.Pelusa HF, Pezzarini E, Basiglio CL,
Musuruana J, Bearzotti M, Svetaz MJ, et al.
Antiphospholipid and antioangiogenic activity
in females with recurrent miscarriage and
antiphospholipid syndrome. Annals of Clinical
Biochemistry: An international journal of
biochemistry and laboratory medicine. 2017
54(5)577-83.

6164


https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20MY%5BAuthor%5D&cauthor=true&cauthor_uid=19790064
https://www.ncbi.nlm.nih.gov/pubmed/?term=Buyon%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=19790064

Karimi et al.

74.Saavedra MA, Cruz-Reyes C, Vera-Lastra
O, Romero GT, Cruz-Cruz P, Arias-Flores R,
et al. Impact of previous lupus nephritis on
maternal and fetal outcomes during pregnancy.
Clinical rheumatology. 2012;31(5):813-9.

75.Zhan Z, Yang Y, Zhan Y, Chen D, Liang
L, Yang X. Fetal outcomes and associated
factors of adverse outcomes of pregnancy in
southern Chinese women with systemic lupus
erythematosus. PLoS ONE 2017; 12(4):
e0176457.

76.de Jesus GR, Rodrigues BC, Lacerda
MI, Dos Santos FC, de Jesus NR, Klumb EM,
et al. Gestational outcomes in patients with
neuropsychiatric systemic lupus
erythematosus. Lupus. 2017;26(5):537-42.

77.Chen C, Lin K, Chen C, Wong AM-K,
Huang J. Central nervous  system
manifestations of neonatal lupus: a systematic
review. Lupus. 2013;22(14):1484-88.

78.Fujioka K, Morioka I, Urade T, Suzuki K,
Morizane M, Yokoyama N, et al. The lowest
surviving birth weight infant delivered from a
systemic lupus erythematosus mother with
antiphospholipid syndrome. The Journal of
Maternal-Fetal &  Neonatal = Medicine.
2010;23(9):1050-52.

79.Madhusudan D, Raju A, Vijaya N.
Correlation of Maternal Autoantibodies with
Fetal Congenital Heart Block. The Journal of
Obstetrics and Gynecology of India.
2016;66(1):112-6.

80.Roy K, Subbaiah M, Kumar S, Sharma J,
Singh  N. Feto-maternal outcome in
pregnancies complicated by isolated fetal
congenital complete heart block. Journal of
Obstetrics and Gynaecology. 2014;34(6):492-
4.

81.Al Arfaj A, Khalil N. Pregnancy outcome
in 396 pregnancies in patients with SLE in
Saudi Arabia. Lupus. 2010;19(14):1665-73.

82.Leroux M, Desveaux C, Parcevaux M,
Julliac B, Gouyon J-B, Dallay D, et al. Impact
of hydroxychloroquine on preterm delivery
and intrauterine growth restriction in pregnant
women with systemic lupus erythematosus: a
descriptive cohort study. Lupus.
2015;24(13):1384-91.

Int J Pediatr, Vol.4, N.11, Serial No.47, Nov. 2017

83.Yu Y, Du L, Pan J, Zheng J, Chen A, Chen
L. A 10-year retrospective study of neonatal
lupus erythematous in China. Asian Pacific
Journal of Allergy and Immunology. 2016;
34(2):174-78.

84.Arai H, Nakajima H, Ogino N, Ito T, Goto
R, Kameta Y, et al. A case of neonatal lupus
erythematosus in a very low-birth-weight
infant that suffered intraventricular
hemorrhage at birth. Mod Rheumatol.
2016;2:1-3.

85.Zuppa AA, Riccardi R, Frezza S, Gallini F,
Luciano RMP, Alighieri G, et al. Neonatal
lupus: Follow-up in infants with anti-SSA/Ro
antibodies and review of the literature.
Autoimmunity Reviews. 2017. Autoimmun
Rev. 2017;16(4):427-32.

86.Khodapanahandeh, F., and H. Hadizadeh
Kharrazi. Neuropsychiatric manifestation of
systemic lupus erythematosus in a child: a case
report. Razi Journal of Medical Sciences.2006;
13(52):101-6.

87.Moradinejad MH. Lupus Headaches in 55
Childhood-Onsets SLE. Iranian Journal of
Pediatrics. 2007;17(2):135-9.

88.Aghighi Y, Raeis Karami S, Malek A,
Hassas Yeganeh M. A child with
Neuropsychiatric manifestations of systemic
lupus erythematosus: a case report. The
Horizon of Medical Sciences. 2014;19(5):65-
70.

89.Bason C, Pagnini I, Brucato A, Maestroni
S, Puccetti A, Lunardi C, et al. Congenital
heart block and immune  mediated
sensorineural hearing loss: possible cross
reactivity of immune response. Lupus.
2017;26(8):1-6.

90. Buyon JP, Clancy RM, Friedman DM.
Cardiac manifestations of neonatal lupus
erythematosus: guidelines to management,
integrating clues from the bench and bedside.
Nature clinical practice Rheumatology.
2009;5(3):139-48.

91.Cunningham F, Leveno K, Bloom S, Spong
CY, Dashe J. Williams Obstetrics, 24e:
McGraw-Hill; 2014.

6165


https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Jesus%20GR%5BAuthor%5D&cauthor=true&cauthor_uid=28394223
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rodrigues%20BC%5BAuthor%5D&cauthor=true&cauthor_uid=28394223
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lacerda%20MI%5BAuthor%5D&cauthor=true&cauthor_uid=28394223
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lacerda%20MI%5BAuthor%5D&cauthor=true&cauthor_uid=28394223
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dos%20Santos%20FC%5BAuthor%5D&cauthor=true&cauthor_uid=28394223
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Jesus%20NR%5BAuthor%5D&cauthor=true&cauthor_uid=28394223
https://www.ncbi.nlm.nih.gov/pubmed/?term=Klumb%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=28394223
https://www.ncbi.nlm.nih.gov/pubmed/28394223
https://www.ncbi.nlm.nih.gov/pubmed/26872497
https://www.ncbi.nlm.nih.gov/pubmed/28212920
https://www.ncbi.nlm.nih.gov/pubmed/28212920

Maternal, Fetal and Neonatal Outcomes in Pregnant Women with Lupus

Table-2: Characteristics of 77 studies included in thisComprehensive Review.

w
QD
3
Ref Author Year Country Study Design = Disease Tool Result
g.
. . Counselling visit Maternal adverse events: flares (19.7%), pre-eclampsia
31 | Moroni etal. 2016 | ltaly Prospective 61 LN screening visit (8.4%) HELLP (2.8%).
30 | Mbulietal. 2015 ,SA?‘lrjit:a Retrospective | 61 SLE Survey Poor pregnancy outcomes.
10 | Molad et al. 2005 | Palestine Prospective 29 SLE Fallow up evaluation EE]uhs ;?ésef)l]‘pobstetrlcal complications and postpartum
12 | Andreoli et al. 2012 | ltaly Review - SLE Patient counselling Flare during pregnancy.
13 | Whitelaw et al. 2008 i(;lrjit:a Retrospective | 47 LN History and documents | Maternal, fetal and neonatal outcome.
1 i 1 1 1 0
71 | Wagner et al. 2009 | USA Retrospective | 58 LN Medical records Higher incidence of _maf[ernal complications (57% vs
11%) and fetal complications.
49 | Dhar et al. 2005 | USA Case-control 148 SLE Records Poor fetal outcomes.
14 | Huong et al. 2001 | France Retrospective | 32 SLE History P_r egnancy need not _b_e discouraged in women with a
history of SLE nephritis.
15 | Aokietal. 2014 | Japan Case-control 71 SLE Clinical courses and Severe SLE flare and severe preeclampsia.
laboratory findings
70 | Moroni et al. 2005 | Italy Review i LN i Rgports emphasized a high f«_etal and maternal risk such
as: Renal flares, Pre-eclampsia.
16 | Buyon etal. 2015 | USA Cohort 385 SLE Physician's Global In patients with inactive or stable mild/moderate SLE,
Assessment severe flares are infrequent.
17 | Carvalheirasetal. | 2010 | Portugal Retrospective | 43 SLE Medical records No cases of ma_1terna| mortality occurred. No cases of
fetal malformation were recorded.
18 | Cavallasca et al. 2008 | Argentina | Retrospective | 61 SLE Records No patient acquired the disorder during gestation.
Eclampsia, early fetal losses, mild flares,
19 | Deyetal. 2016 | Ghana Retrospective | - SLE Medical records No maternal mortality,
No cases of CHB.
20 | Fatemi et al. 2013 | Iran Retrospective | 72 SLE Cllnlca! and laboratory | Absence of LN_Was in favor of prevention of SLE flare
evaluations and preeclampsia.
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Low live births,
21 | Galappatthy etal. | 2017 | Sri Lanka. | Descriptive 71 SLE History Fetal loss, pre-maturity, low birth weight,
Unplanned pregnancies.
Fetal complications: Stillbirth, LBW, Congenital
22 | Gladman et al. 2010 | Canada Prospective 193 LN Follow-up malformations. Maternal complications: hypertension,
lupus flares, renal disease.
23 | Imbasciati et al 2009 | ltaly Retrospective | 113 LN Renal biopsy Eﬁ?::ionszl;(aeS, progressive - decline  of - glomerular
24 | Jakobsen et al. 2015 | Denmark Cohort 39 SLE Medical records SLE pregnancies were mostly successful.
25 | Koetal. 2011 | Korea Retrospective | 183 SLE Medical records Pregnancies with APLS.’ actlvg disease at conception
and SLE flares are at a higher risk of adverse outcomes.
26 | Linetal. 2014 | USA Retrospective | 56 SLE Medical record S.LE patients W'th.a. history of pre-eclampsia had a
higher rate of subclinical CVD.
Pregnancy in LN patients should be monitored before
27 | Lvetal. 2015 | China Retrospective | 52 LN Laboratory data and during pregnancy because of poor fetal and
maternal outcomes.
28 | Madazli et al. 2014 | Turkey Retrospective | 65 SLE History and Laboratory C_ase:s_ with uterine artery_DoppIer abnormalities had
data significantly poorer obstetric outcomes.
32 | Saavedraetal. 2016 | Mexico Retrospective | 180 SLE Medical records Pregnancy in women V\."th chl!dhood_-onset SLE should
not be contraindicated if the disease is well controlled.
Proteinuria, preeclampsia, disease flare up, stillborn,
33 | Wong et al. 2006 | Taiwan Retrospective | 17 SLE Medical records fetal loss, Neonate: congenital atrioventricular block,
intrauterine growth retardation and preterm deliveries.
Svstematic Lupus nephritis and anti-phospholipid antibodies
34 | Smythetal. 2010 | USA re)(/iew 37 SLE - increase the risks for maternal hypertension and
premature births.
Pregnancy is not contraindicated in women with lupus
35 | Soubassi et al. 2009 | Greece Cohort 22 LN Records nephritis, but is associated with significant fetal and
maternal risks.
36 | Tehetal. 2016 | Malaysia Retrospective | 86 SLE Records LL_qus_ pregnancies remained as h'gh'nsk pregnancies
with significant maternal and foetal complications.
Planned pregnancy during stable stage, appropriate
37 | Weietal. 2011 | China Retrospective | 86 SLE Clinical analysis treatment in pregnancy and close monitoring can
improve the security of pregnancy.
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38 | Xuetal 2015 | China Sys_tematlc 73 SLE ) T_hrombocytopenla in SLE during pregnancy indicates
review higher pregnancy loss.
Clinical features SLE patients with a flare history and serological
39 | Yangetal. 2014 | China Case-control 155 SLE o activity at the time of conception were at an increased
laboratory findings . - X !
risk of disease flares during pregnancy and puerperium.
29 | Makhdoomietal. | 2012 | Iran Retrospective | 20 SLE Medical records The probability of matgrnal a!‘d_fet?' outcomes in the
pregnancy of women with remission is high.
1 0,
40 | Feld et al. 2014 | Palestine Cohort 35 SLE Medical records An adverse pregnancy outcome had occurred in 35.6%
of the pregnancies.
41 | Agogarwal et al. 2011 | India Retrospective | 35 SLE Records A b(_att(_er pregnancy outcome can be expected if clinical
remission is achieved.
42 | Barnado et al. 2014 | USA Case- control 220 SLE Socioeconomic and Maybe a pre-disease state predisposes to adverse
pregnancy records pregnancy outcomes.
44 | Parketal. 2014 | Korea Retrospective | 62 SLE Medical records gggzntr:te of live births and flares in pregnant lupus
. Saudi Cross- . There is strong correlation between number of
i ' Jameiletal. 2015 Arabia sectional 82 SLE History abortions and the level of LA.
46 | Bramham et al. 2011 | UK Retrospective | 107 SLE Records In SLE, p_reterm dellvgrles are more frequent and
preeclampsia occurs earlier.
47 | Bundhun et al. 2017 | China Meta-analysis | 11 SLE i SLE to indeed ha}ve a high impact on maternal and fetal
outcomes following pregnancy.
48 | Chighizola etal. 2015 | Italy Sys_tematlc 81 SLE i The positive association between APL and clinical
review outcomes is not supported by every study.
. Pregnancy in SLE patients is associated with a higher
50 | Hendawy et al. 2011 | Egypt Prospective 48 SLE Laboratory data risk of obstetric complications.
51 | Ideguchi et al. 2013 | Japan Retrospective | 41 SLE Records Because of compllca_ted pregnancy Wo_men with APS
should be regarded with particular attention.
52 Igte:{] 0s-Miranda 2015 | Mexico ’;Ioensttfgl case- 42 SLE Labrotary analysis SLE precedes the onset of preeclampsia in pregnancies.
. . . Fetal outcomes were similar to APL-negative patients
53 | Mecacci et al. 2009 | ltaly Retrospective | 62 APS Medical records or to standard treated APS.
New-onset SLE should be suspected and an
54 | Miyamoto et al. 2016 | Japan Case report 1 SLE Labrotary analysis autoimmune workup should be performed as soon as
possible when symptoms of preeclampsia persist.
55 | Nilietal. 2013 | Iran Cohort 97 SLE Medical records Mothers with SLE have an increased risk of Caesarean

section, postpartum hemorrhage, and blood transfusion.
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National . . .
56 | Simard et al. 2016 | Sweden population- 742 SLE Records Wom:en W'Fh SLE are at increased risk of early-onset
based preeclampsia.
57 | Singh etal. 2014 | USA Review study | - SLE . Pregnant patients with SLE should be followed in a
high-risk obstetric clinic.
58 | Tedeschi et al. 2016 | USA Cohort 149 SLE Medical records A higher risk of adverse pregnancy.
59 | Haddad et al. 2015 | Canada Case-control - SLE Clinical test T_hrombocytopgma was _not_ associated with a_higher
risk for obstetrical complications.
60 | Liuetal. 2012 | China Retrospective | 105 SLE Medical records ereé;nanues can be successful in most women with
61 | Bleauetal. 2016 | Canada Cohort 43/523 | SLE Health Care database Risk of VTE was high in pregnant women with SLE.
62 | Leeetal 2014 | Canada Meta-analysis | 25 SLE i Oth{e/L#n;tologlc diseases all associated with high rates
63 | Shand et al. 2011 | Australia Cohort 675 SLE Hospital records XZ?CHS(:]e\thh SLE are at high risk of adverse pregnancy
64 | Chung etal. 2014 | Taiwan Cohort 13084 | SLE Health Insurance The rlsk_s of DVT and PE are significantly higher in
database SLE patients.
67 | Brucato et al. 2011 | Italy Prospective - SLE Laboratory analysis Barly detection of fetal abnormalities high risk  of
recurrence CHB.
Renal involvement, the maximum dose of
65 | Andrade et al. 2008 | USA Cohort 102 SLE Records glucocorticoids was associated with adverse pregnancy
outcomes.
66 | Chenetal. 2014 | Taiwan Case report 1 Lupus Laboratory analysis Newborn had an extremely low birth weight.
86 gha?dapanahande"h 2006 | Iran Case report 1 SLE Laboratory tests Prolonged focal seizure.
Data highlights probable correlation between ApL,
87 | Moradinejad 2007 | Iran Prospective 55 SLE History ANA, an anti-double stranded DNA (anti-dsDNA), and
lupus headache.
Unexplained neuropsychiatric presentations such as
88 | Aghighi 2014 | Iran Case report 1 SLE Cllnlca! and laboratory | headache, erressmn or seizures in an adole_scent girl
evaluation should raise the suspicion of systemic lupus
erythematosus.
Cardiological . . .
89 | Bason 2017 | Italy Case report 1 CHB evaluation Aumernune CHB |s,related to the presence of anti-Ro
antibodies in mothers’ serum.
ELISA test
85 | Zuppaetal. 2017 | ltaly Review study | 50 SLE sfggr';ﬁ diagnostic CCHB anemia, neutropenia, thrombocytopenia.
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Mothers
with SLE
72 | Llanos et al. 2010 | USA Cohort 77 and anti- Laboratory tests Cutaneous NL in infant.
SSA/Ro
antibody
76 | de Jesus et al. 2017 | Brazil Cohort 135 SLE History 3:5(2 SGA, 40% premature, Preeclampsia 9 cases, IUFD 2
39 SLEPDAI, PGA, Ferritin, estradiol and uric acid levels at mid-gestation
69 | Clowse et al. 2013 | USA Cohort SLE Laboratory and may predict preterm birth.
delivery data
74 | Saavedraetal. 2012 | Mexico Prospective 92 LN Medical records Higher rate of maternal complications.
75 | Zhan et al. 2017 | China Retrospective | 251 SLE Medical records Lupus was still at high ”Sk. of APOs in terms of
pregnancy loss and preterm delivery.
SLE especially with nephritis has poorer pregnancy
43 | Jesus et al. 2015 | Brazil Review - SLE - outcomes, such as preeclampsia, fetal loss, prematurity,
IUGR and SGA.
SLE flare and Severest SGA, sever early-onset
78 | Fujioka et al. 2012 | Japan Case report 1 SLE - circulatory collapse, severe cytopenias, and chronic
lung disease in newborn.
Blood test, aneuploidy
:g;ier}';gl’ anomaly Fetal congenital heart blocks are associated with
79 | Madhusudan etal. | 2016 | India Prospective 13 SLE S maternal Anti-Ro/SSA and Anti-La/SSB and ANA
echocardiography and o
antibodies.
Maternal and fetal
characteristics
History and physical 0 0 . .
83 | Yuetal. 2015 | china Retrospective | 25 NLE examination, 22% CCHB, 88% CNLE Chlld_ren W'th NLE have an
excellent outcome when only skin lesions are present.
Laboratory test
logical Infant developed a NRFS and IVH, the condition of
84 | Araietal. 2016 | Japan Case report 1 SLE S)E(z;cr)n?r?e;fi%n the fetus should be carefully monitored during and after
long-term maternal steroid treatment.
80 | Royetal. 2014 | India Retrospective | 11 SLE Medical records Fetal CCHB is associated with maternal Anti-Ro/SSA.
. Mothers with anti-SSA/Ro antibodies having a child
90 | Buyonetal. 2009 | USA Review study | - SLE - .
with CHB.
. Saudi . . SLE patients with active lupus nephritis, anti-Ro/SSA
81 | Al Arfaj etal. 2010 Arabia Retrospective | 176 SLE Medical records antibodies, APL, hypertension, Raynaud’s
Int J Pediatr, Vol.5, N.11, Serial No.47, Nov. 2017 6170




Izadi et al.

phenomenon, active disease at conception and SLE
exacerbations are at a higher risk of adverse pregnancy
outcomes.

82 | Leroux etal. 2015 | France Cohort

118

SLE

Obstetric history,
SLEDAI score,
Biological test

HCQ, reduces neonatal morbidity prematurity and
IUGR.

SLE: Systemic lupus erythematosus; APS: antiphospholipid syndrome; RA: rheumatoid arthritis; LN: lupus nephritis; CVD: cardiovascular disease; PRL: pregnancy-related
lupus; LA: Lupus anticoagulant; APL: antiphospholipid antibodies; VTE: Venous thromboembolism; DVT: deep vein thrombosis; PE: pulmonary embolism; ANA: anti-
nuclear antibody; Anti-ds-DNA: anti-double strand DNA; NL: Neonatal lupus; SLEPDAI: SLE pregnancy disease activity index; PGA: physician’s global assessment; SGA:
small for gestational age; CCHB: congenital complete heart block; CHB: congenital heart block; HCQ: Hydroxychloroquine; ECG: electrocardiogram; CNLE: Cutaneous;
neonatal lupus erythematosus; NRFS: non-reassuring fetal status; IVH: intraventricular hemorrhage; RDS: respiratory distress syndrome; AVB: atrioventricular block.

IUFD: intrauterine fetal death.
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