Review Article

A Clinical Approach to Intrahepatic Cholestasis of

Pregnancy

Zaid Diken, MD'

TDepartment of Obstetrics and Gynecology, American University of
Beirut Medical Center, Beirut, Lebanon

Am | Perinatol 2014;31:1-8.

Abstract

Keywords

= intrahepatic
cholestasis of
pregnancy

= epidemiology

= etiology

= diagnosis

lhab M. Usta, MD'

Anwar H. Nassar, MD'

Address for correspondence Anwar H. Nassar, MD, Department of
Obstetrics and Gynecology, American University of Beirut Medical
Center, Beirut, Lebanon (e-mail: an21@aub.edu.lb).

Intrahepatic cholestasis of pregnancy (ICP) has a varying prevalence worldwide. The
etiology behind this disease remains not fully understood with multiple factors
influencing its development including genetic variations, dietary factors, hormonal
changes, and environmental influences. Presenting mainly during the third trimester
with generalized itching and resolving spontaneously postpartum, this condition is still
associated with fetal morbidity and mortality. The diagnosis is based on clinical
presentation in association with biochemical abnormalities. Elevation in total bile
acid levels is the most frequent laboratory abnormality and seems to be the most
important for gauging further management of the disease. The most appropriate
gestational age for the delivery of women with ICP is yet to be determined. In this review
we discuss the epidemiology, clinical features, diagnosis, etiology, and management of

= management

Historically, intrahepatic cholestasis of pregnancy (ICP) has
also been referred to as obstetric cholestasis, jaundice in
pregnancy, idiopathic jaundice of pregnancy, hepatosis gesta-
tionalis, or obstetric hepatosis." Originally described by Ahl-
feld in 1883, ICP is a liver disease unique to pregnancy.' Its
prevalence varies widely with geographic location and ethnic
origin.'~3 It ranges from 0.5 to 1.5% in Europe to 0.3 to 5.6% in
the United States, according to ethnicity.">* The highest
frequencies are reported in Chile, Bolivia, and Scandinavia,
a finding that was attributed to dietary factors.” However, the
prevalence has recently dropped from 11.8 to 27.7% to 1.4 to
4.0% in Chile.>” During the same period, the prevalence in
Scandinavia decreased from 2.0% to 0.1 to 1.5%.8 There is no
clear explanation for this drop but it has been attributed to
changes in environmental factors, like seasonal variation,
selenium deficiency, and hepatitis C infection.! Equally un-
clear are the mechanisms by which the fetal complications
occur. This article reviews the epidemiology, clinical features,
diagnosis, etiology, and management of ICP, trying to shed
light on some controversial aspects of the disease.
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ICP, trying to shed light on some controversial aspects of the disease.

Etiology
Risk factors for ICP include ethnicity, twin gestation,” assisted
reproductive techniques,'? hepatitis C,'" advanced maternal
age, family history of biliary disease, preeclampsia,'? and ICP
in previous pregnancy.'? In addition, women with ICP seem to
have higher incidence of gallstones and drug sensitivities and
more severe and prolonged emesis.'* ">

The etiology of ICP is heterogeneous and not fully under-
stood, likely resulting from the cholestatic effects of pregnan-
cy hormones and their metabolites in genetically predisposed
women. Multiple factors have been implicated in the patho-
genesis of ICP including environmental influences, nutrition-
al deficiencies, hormonal changes, and genetic variations.'® A
seasonal variation in the frequency of ICP has been observed
with a higher prevalence noted in winter."” Deficiency in
selenium, a cofactor for several oxidative hepatic enzymes,
has been investigated as a contributing factor. Its deficiency is
thought to lead to defective bile formation or secretion.'8'?
Serum selenium levels were found to be lower in Chilean
women with ICP particularly in winter due to seasonal
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variations in consumption of vegetables containing this trace
mineral.'®'° It was also proposed that a total increase in
plasma selenium levels was associated with the drop in ICP
prevalence in Chile in the last 10 years.'® Vegetables contain-
ing selenium include garlic, onions, sunflower seeds, and
mushrooms. The activity of the selenoenzyme glutathione
peroxidase that positively correlates with selenium levels was
also found to be lower in women with ICP.'?

Evidence supports the role of steroid hormone levels as a
trigger of the disorder. Symptoms typically occur in the latter
part of pregnancy, when the levels of estrogen and proges-
terone are at their highest.'®2% In addition, symptoms resolve
postpartum after hormone levels have normalized.?’ Re-
sponse to hormones can explain the higher prevalence noted
in twin gestations and recurrence of cholestasis in women
with history of ICP when using combination oral contracep-
tive pills.1 6 Furthermore, Meng et al suggested an alteration in
the reductive metabolism of progesterone in ICP, resulting in
increased formation of metabolites and saturation of hepatic
enzymes normally used for biliary secretion.??

The interaction between steroid levels, selenium, and
selenoenzyme glutathione peroxidase at the molecular level
of the hepatocyte is complex. As estrogen levels increase
during pregnancy, the oxidative stress on the liver also
increases. In patients with low levels of selenium and gluta-
thione peroxidase, the oxidative damage of estrogens cannot
be properly counterbalanced. This leads to damage of the
hepatocytes and decreases their ability to excrete bile."®

Recent studies have focused on the potential role of certain
genetic aberrations in the etiology of ICP. This could explain
the familial and ethnic clustering of this disorder, the high
recurrence rate of ICP>> and the presence of a 12-fold
increased risk of developing ICP in sisters of affected pa-
tients.?* The candidate genes causing ICP were suggested
after identification of mutated genes in inherited cholestasis
disorders, particularly progressive familial intrahepatic cho-
lestasis types 1 to 3 (PFIC1-3) and benign recurrent intra-
hepatic cholestasis (BRIC).

Jacquemin et al were the first to provide evidence for a
genetic basis of ICP. They described heterozygous gene defect
in multidrug resistant protein 3 (MDR3) P glycoprotein, a
canalicular phospholipid translocator involved in the biliary
secretion of phospholipids.?>?® Such mutations can lead to
altered bile acid trafficking, which in turn leads to elevation in
bile acids.?” In fact, the most commonly studied gene is
ABCB4, which encodes for MDR3. A common variant of
ABCB4 has been linked to the development of severe forms
of ICP.28

ABCB11 encoding for bile salt export pump (BSEP) may also
have a role in the development of ICP. A single nucleotide
polymorphism in ABCB11 and lower placental levels of BSEP
were found to be significantly associated with ICP.>%° An-
other gene that has been inconsistently linked to ICP is
ATP8B1 encoding for a P-type ATPase.>* After the identifica-
tion of homozygous inactivating mutations of ATP8B1 in the
causality of PFIC1 and BRIC, and the clinical coincidence of
both diseases with ICP in a minority of cases, Miillenbach et al
were able to identify the existence of ATP8B1 mutations in ICP
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patients in different variations.?* Despite this, it should be
stressed that genetic mutations are noted in a very small
percentage of patients presenting with ICP3"-32 One study
even excluded the association of all three genes with ICP3'
This adds to the heterogeneity of the disease and its multi-
factorial etiology.

Clinical Presentation

ICP usually manifests during the second or third trimester by
pruritus and skin lesions caused by scratching. Although 80%
of cases have been described after 30 weeks’ gestation,>> ICP
has been diagnosed as early as 8 weeks.>* The itching is
classically described as total-body itching that is usually
localized to the palms of the hands and the soles of the feet
before it spreads to the entire body.> It might have a
nocturnal predominance and typically becomes progressively
more severe with advancing gestation.l'35 Itching can be the
only presenting symptom without any pronounced laborato-
ry abnormalities or might precede any liver function abnor-
malities and tends to recur in 40 to 60% of subsequent
pregnancies.>>*3> There are no associated dermatologic
features apart from skin excoriations. However, pruritus is
common in pregnancy and, therefore, the diagnosis of ICP has
to be confirmed by laboratory tests and to rule out other
etiologies like autoimmune hepatitis, hepatitis B, hepatitis C,
and gallbladder disease." The pruritus is thought to be
secondary to the accumulation of bile salts in the skin.®
Mild jaundice develops in 10 to 15% of cases, and steatorrhea
is a less frequently reported symptom.L36 Constitutional
symptoms have also been reported and include anorexia,
malaise, and abdominal pain.

Laboratory Abnormalities

The most frequent laboratory abnormality noted in ICP is
elevation in the serum total bile acid concentration (TBA). In
one study, TBA >11.0 nmol/l was shown to be the most
predictive marker in the early diagnosis of ICP."” However,
there is a wide variability in what is considered abnormal
TBA, values of which vary depending on the method of
measurement used, fasting status, population studied, and
gestational age at diagnosis.'®?% The suggested diagnostic
cutoff for the diagnosis of ICP is 10 to 14 pmol/L. The disease
can be divided into mild with TBA ranging from 10 to 40
pmol/L or severe with TBA levels > 40 pmol/L.?? Bile acids are
usually reported as cholic acid (CA), chenodeoxycholic acid
(CDCA), deoxycholic acid and their summation as total bile.
Bile acid ratios (CD to CDCA) differ between normal pregnan-
cies and ICP with a mean of 1.1 in the earlier and 3.4 in the
latter. However, this ratio does not seem to be of any
diagnostic significance, leaving the use of TBA and hepatic
transaminases sufficient for biochemical diagnosis.>’ Other
abnormalities include elevations in bilirubin, alanine amino-
transferase, aspartate aminotransferase, alkaline phospha-
tase, and gamma glutamyl transferase.>® There is, however,
no consensus on the cutoff level of liver enzyme elevation
that is diagnostic of ICP.2° Glutathione S-transferase (GST), an
indicator of hepatocellular damage, is considered by some as a
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better diagnostic marker than the traditional markers of liver
function.® There seems to be a correlation between GST and
TBA; the rise of GST might precede that of the latter.

Generally, ICP disappears spontaneously after delivery,
usually within 48 hours."?° The hepatic impairment is typi-
cally transient with liver function tests normalizing at 2 to
8 weeks postpartum.’ In some cases, persistence of biochem-
ical abnormalities up to 34, 45, and 82 weeks postpartum has
been reported.’3°

Associated Obstetric Complications

There is a clear association between ICP and adverse perinatal
outcome including a higher frequency of fetal distress, pre-
term labor and delivery, unexplained fetal demise, and me-
conium staining (=Table 1).2240-42:4849 Earlier studies
reported perinatal mortality rates as high as 11%, although
more recent literature estimates perinatal mortality rate at
3.5%.4142 However, Williamson et al reported an intrauterine
mortality rate of 7% with 90% of cases occurring following 37
weeks’ gestation.' In addition, there are some reports of the
coexistence of ICP with preeclampsia,'**? acute fatty liver of
pregnancy,>>** and gestational diabetes.*> Maternal postpar-
tum hemorrhage as a result of malabsorption of vitamin K has
been infrequently reported in the literature.*?

Itis uncertain whether there is a critical bile acid threshold
below which adverse pregnancy outcome can be avoided.'®
Glantz et al reported an increased fetal complication rate with
TBA levels > 40 pmol/L.*> A more recent study even stated
that the rate of complication increased only when TBA levels
exceeded 100 pmol/L.4°

As cholestasis sets in, levels of bile start increasing in the
mother, and with the ability to cross the placenta, bile starts
moving from the maternal to the fetal compartment and
accumulating in the cord blood serum, meconium, and am-
niotic fluid.#’ Until now, the mechanism of adverse fetal
outcome in ICP is not fully understood. Bile gets conjugated
with taurine or glycine in the liver before being secreted.
Studies have shown that the excessive rise of bile acid
derivatives, mainly tauroconjugated bile acids, cause abnor-
mal cardiac activity in rats mediated by their action on
muscarinic M2 receptors, which could partly explain fetal
cardiac abnormalities and sudden cardiac death in in-
fants.*®4° Bile was also shown to cause vasoconstriction of
placental vessels.”® Placental lobular villi vessels are of two
types, one with surrounding smooth muscles and another
without. One study has shown that the placentae of patients

Table 1 Incidence of obstetric complications in patients with
intrahepatic cholestasis of pregnancy

Incidence
3.5-11%38:49
27-45%48.49
14-22%4849
30-44%>48
36-38% 049

Perinatal mortality rate

Meconium staining

Intrapartum fetal distress

Preterm labor

Preterm delivery

with ICP have a decreased vascular flow in lobular villi vessels
with smooth muscles leading to a 29% reduction in total
lobular villi vascular volume.”' Moreover, studies have docu-
mented the presence of bile-depleted surfactant levels in the
lungs, making it a risk factor for the development of respira-
tory distress syndrome (RDS) even with mature lungs. The
length of exposure and amount of bile were the two major
factors in developing RDS.>%>3 This might imply that earlier
intervention and lowering TBA levels can lead to lower fetal
mortality.

Management

Medical Treatment
Activated charcoal, guar gum, cholestyramine, dexametha-
sone, phenobarbital and S-adenosyl-L-methionine (SAMe)
have all been used in the treatment of ICP. However, none
of these agents proved to be superior to ursodeoxycholic acid
(UDCA). Historically, the first study done on UDCA for the
treatment of ICP was in 1991 when Mazzella et al treated a
30-year-old primigravida diagnosed with cholestasis at 34
weeks’ gestation with UDCA 600 mg divided into two doses
for 20 days and showed marked improvement in all biochem-
ical markers.>® Since then, several studies confirmed the
efficacy of UDCA in relieving pruritus and normalization of
bile acid levels in patients with ICP.>>>~>7 None of the studies,
however, have shown a beneficial effect of such treatment on
fetal outcome. Very recently, a meta-analysis of nine random-
ized controlled trials suggested that the use of UDCA in ICP
patients might have a beneficial effect on the fetus with a
reduction in rate of preterm birth, fetal distress, RDS, and
admission to intensive care unit.”®

The current recommendation by the European Association
for the Study of the Liver is UDCA 10 to 20 mg/kg per day,
divided into two doses, as the first-line treatment for ICP.>° In
most cases, improvement is evident within 1 to 2 weeks of
initiation of therapy, and the medication is usually well
tolerated by patients. The mechanism of action of UDCA is
thought to be through three different effects: protection of
cholangiocytes against cytotoxicity of hydrophobic bile acids,
stimulation of hepatobiliary secretion, and protection of
hepatocytes against bile acid-induced apoptosis.?® In the
placenta, ICP was shown to decrease the ability of bile acid
transport across the trophoblast from fetal to maternal
circulation causing accumulation of bile acids in the fetal
compartment. UDCA resulted in better bile acid exchange
across the placenta by modulating its transporters and pro-
tecting the trophoblast from any changes in structure or
function.®'-%3

There have been no reported cases of fetal toxicity associ-
ated with UDCA. A retrospective study analyzed a 12-year
experience of the use of UDCA at a dose of 15 mg/kg/d in
women with ICP and found normal development at 3 months
of age and no abnormalities after reexamination at 1 to
12 years.> This could be secondary to the fact that it is given
mostly during the third trimester when organogenesis is
complete. Some reports showed no fetal adverse effects
when given in the second trimester for other liver diseases
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with cholestasis.®*®> UDCA administration during first tri-
mester has to be reserved for severe cases because there are
no data supporting its safety or efficacy that early. Postpar-
tum, UDCA can be safely used during lactation where only
0.01% of it is found in breast milk.%®

Dexamethasone was thought to improve ICP by lowering
feto-placental estrogen production and decreasing RDS.®’
First used by Hirvioja et al, 10 ICP patients were treated
with 12 mg dexamethasone daily for one week; pruritus was
relieved in all and a significant drop in estrogen levels was
noticed.®® However, in a randomized controlled trial that
included 130 patients, dexamethasone decreased pruritus
and biochemical markers in the first week, but this was
followed by a rise in bile acids until the end of the 3-week
study period. The authors concluded that compared with
UDCA, dexamethasone is not an effective treatment in im-
proving pruritus and cannot be used to lower serum markers
in ICP patients.?® That finding combined with the potential
adverse effects of corticosteroids on the developing fetal brain
limit the routine use of dexamethasone in clinical practice
nowadays.”°

SAMe is a methyl donor occurring naturally in bile. It is
involved in the synthesis of phosphatidylcholine, a compound
with an influence on the fluidity of hepatic cell membranes. In
rat models, SAMe showed an ability to reverse estrogen-
induced cholestasis.”! In the treatment of ICP, studies have
yielded conflicting results. In a randomized trial, daily intra-
venous SAMe for 20 days showed no effect on pruritus or on
biochemical markers of ICP.”?> However, another randomized
trial found a decrease in serum markers that was less effica-
cious than UDCA.”? It is noteworthy that two studies found a
synergistic effect on lowering ICP markers when UDCA and
SAMe were combined compared with treatment with each
one alone’>74; this can suggest a potential benefit of com-
bining them in the severe cases of ICP, keeping in mind the
unknown effect of their mixture on the fetus, which may
require closer monitoring.74

ICP decreases the amount of bile found in the enterohe-
patic circulation, which can lead to malabsorption of fat
soluble vitamins. Physiologically, vitamin K maintains hemo-
stasis and protects against bleeding. Hence, it is used by
physicians to protect against the theoretical risk of antepar-
tum fetal bleeding or maternal intrapartum or postpartum
bleed.! But to date, no studies were able to prove the efficacy
of such practice in reducing bleeding.

Plasmapheresis has been reported as an effective solution
in providing instantaneous symptomatic relief in cases of
pruritus refractory to medical therapy.”>

Assessment of Fetal Well-Being

The reduction in perinatal mortality rates observed in recent
years could be partly attributed to closer surveillance during
pregnancy and elective delivery by 37 weeks’ gestation.>*'
However, at present, there is no ideal method of fetal surveil-
lance in patients with ICP. The inability of regular antenatal
surveillance like nonstress tests to predict fetal outcome has
been noted by several investigators.**-’® Despite that, the use
of fetal monitoring can be of reassurance to the mother and
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the physician at the time it is performed and might inciden-
tally capture the acute anoxic event.

There is generally lack of intrauterine growth restriction in
cases of intrauterine fetal death in women with ICP, making
uteroplacental insufficiency a less likely cause for this com-
plication.'®#! The most important implication for this is that
there is no need for frequent growth scans in women with ICP.

Gestational Age for Delivery

Until now, there have been no clear guidelines for the most
appropriate gestational age for the delivery of patients with
ICP. The target is to reduce symptoms in the mother and
decrease the risk of fetal distress, sudden fetal death, and
preterm delivery. Management options can be divided into
active and expectant.

The use of expectant management carries with it the risk of
adverse pregnancy outcome. Alsulyman et al found an in-
creased risk of adverse perinatal outcome in ICP patients and
higher incidence of fetal death even after reassuring antenatal
testing.40 Besides that, regular sonographic assessment can-
not influence management because infants usually have
appropriate weight for their gestational age.*® This might
be due to the pathology of ICP, where the cause of death is not
a chronic process affecting the placenta but rather an acute
event resulting in sudden cardiac arrest. Recently the use of
expectant management in a study done in Saudi Arabia
including 76 patients with ICP showed no difference in fetal
outcome between patients with ICP and normal pregnancy
except for an increased risk of nonreassuring fetal heart rate
or passage of meconium.’’

Active management is defined differently by different
practitioners but in most cases, closer fetal surveillance,
amniocentesis at 36 weeks for detection of meconium and
documentation of lung maturity, and induction of labor at
37 weeks are recommended. Induction at 37 weeks is based
on the fact that most cases of stillbirths reported in literature
occurred close to 38 weeks’ gestation.L78 In one study,
amniocentesis was able to detect meconium-stained amniot-
ic fluid in less than half of the cases.*' The presence of
meconium-stained amniotic liquor is a very bad indicator
of fetal outcome, with percentages of intrauterine fetal death
associated with this condition as high as 86 to 100%.2°

TBA levels seem to be an important player in deciding on
management options. A linear association is found between
TBA levels and fetal complications. Lee et al showed a 19.7%
increased risk of meconium passage for each 10 umol/L
increase in TBA concentration.”® Glantz et al in their study
on bile acid levels and fetal complication rates found no rise in
complications until TBA levels exceeded 40 umol/L. Conse-
quently, expectant management might be reasonable and
cost-effective when TBA levels are below 40 pmol/L.*®

Whether to manage ICP patients expectantly or actively
remains controversial. Some studies support the practice of
active management and report reduction in adverse fetal
outcomes with no fetal mortality.>#"7® Others support it but
at the same time cannot disregard the increased risks associ-
ated with induction of labor that early, such as the increased
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Pruritus and suspected ICP

Measure TBA

v v

y

<10 pumol/L 10 pmol/L <TBA< 40 pmol/L
Probably not ICP ¢
Look for other Mild ICP

causes of pruritus

Manage as outpatient:
- Antihistamines for pruritus

(e.g. Cetirizine 10 mg/day)

into 2 doses*

- Weekly NST

prothrombin time**

- Start UDCA 15mg/kg/day divided

- Weekly liver function tests, TBA and

- Allow spontaneous labor and delivery

TBA> 40 umol/L

v

Severe ICP

Consider inpatient management:
- Antihistamines for pruritus
(e.g. Cetirizine 10 mg/day)

- Start UDCA 15mg/kg/day divided

into 2 doses*

- Twice weekly NST and BPP
- Twice weekly liver function tests, TBA
and prothrombin time**
- Consider a course of Betamethasone
if <34 weeks of gestation

- Consider amniocentesis at 36 weeks

. .

Meconium stained

No Meconium

Fluid

| |

Prompt delivery Delivery at 37 weeks

Consider delivery if:

_Persistent increase in TBA levels
despite treatment

- Evidence of fetal distress

Consider delivery if:

A

- Intolerable pruritis
- Gestational age 37 weeks

L—p Follow up Liver function tests after delivery — if elevated consider underlying chronic liver disease |«

Fig.1 Suggested managementalgorithm for ICP. *If TBA levels continue to rise or minor response to UDCA is noted, consider combination with S-
adenosyl-L-methionine. * *If prothrombin time is increased: start 10 mg vitamin K daily. Abbreviations: BPP, biophysical profile; ICP, intrahepatic
cholestasis of pregnancy; NST, nonstress test; TBA, total bile acid concentration; UDCA, ursodeoxycholic acid.

cesarean delivery rates and the increased risks of admission to
the neonatal intensive care unit.>> In a recent study where
patients with ICP were randomized to early delivery versus
expectant management, there was no increased risk of cesar-
ean section in patients assigned to early delivery.”’ A recent
statement by the Royal College of Obstetrics and Gynecology
suggested that there is insufficient evidence to support or
refute the popular practice of early induction and that the
management of ICP patients and time of delivery has to be
individualized; based on weighing the risk of a preterm
delivery and the risk of intrauterine fetal death.?° After ruling
out entities that mimic ICP like viral hepatitis, exposure to
hepatotoxic drugs (e.g., acetaminophen overdose), cholelithi-

asis, preeclampsia, and acute fatty liver of pregnancy, we
suggest the management algorithm shown in =~Fig. 1.

Counseling Regarding Future Pregnancies

Although the disease usually completely resolves postpar-
tum, the recurrence rate has been reported to be up to 90% in
following pregnancies.' It is also to be noted that 20% of
patients with ICP experience cyclic pruritus at time of ovula-
tion or in late luteal phase, and others can have pruritus with
the intake of OCP.'* Specific attention has to be drawn to
patients with prolonged cholestasis after delivery. ICP might
be the first manifestation of familial chronic liver disease.?®
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On long-term follow-up, patients with ICP showed in-
creased risk of developing biliary and liver disease including
gallstones, hepatitis C and autoimmune hepatitis, nonalco-
holic cirrhosis, and pancreatitis.®'82

Conclusion

ICP is a pregnancy-related condition, affecting patients in
their second or third trimester mainly and resolving postpar-
tum. The etiology behind it is not fully understood but
appears to be multifactorial with genes, diet, and hormones
as contributing factors. The dreaded consequences of this
condition do not relate to the mother but rather to the fetus.
ICP is associated with an increased risk of fetal distress,
preterm labor and delivery, meconium staining, and unex-
plained fetal demise. This requires a twofold management
plan that focuses on relieving maternal symptoms that can be
achieved by the use of UDCA and at the same time ensuring an
optimal pregnancy outcome. This necessitates closer moni-
toring of the fetus and probably earlier delivery at 37 weeks to
decrease fetal morbidity and mortality. This carries with it
inherent complications like an increased cesarean section
rate and neonatal intensive care unit admissions.
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