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ABSTRACT

Intrahepatic cholestasis of pregnancy (ICP) typically presents in the second half of pregnancy. Severe ICP is associatedwith increased risk of
stillbirth. Little is knownregardingelevatedbile acids in thefirst trimester.Wepresent a caseof severely elevatedbile acids in thefirst trimester,
resistant to conservativemanagement, inapatientwithpre-existing cholestatic liverdiseaseandaortic valvedisease requiringanticoagulation.
Therapeutic plasma exchangewas used. In those with pre-existing cholestatic disease, early bile acid elevation is likely distinct from ICP, and
conservative strategies may not be useful. In addition, therapeutic enoxaparin appears safe in therapeutic plasma exchange.
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INTRODUCTION

Severe intrahepatic cholestasis of pregnancy (ICP) is defined as bile acids .40 mmol/L and is associated with increased risk of
stillbirth.1,2 More than 80% of cases are present in late pregnancy in patients without liver disease, but little is known about patients
presenting with pre-existing liver disease. In severe ICP, medical management and therapeutic plasma exchange (TPE) must be
considered tominimize risk.However, TPEmay influence anticoagulation.Wepresent a case of sustained bile acid elevations in early
pregnancy in a patient with pre-existing liver disease and congenital heart disease requiring TPE while on anticoagulation.

CASE REPORT

A 29-year-old G1P0 with congenital subaortic stenosis requiring aortic valve replacement and aortic grafting and chronically
elevated serum aminotransferases presented at 9-week and 1-day gestation with pruritis. One decade earlier, the patient had
asymptomatic elevations in liver enzymes (Aspartate aminotransferase (AST 66), Alanine aminotransferase (ALT) 104, and Alk
phos 260 U/L). Hepatitis serologies, liver ultrasound, and computed tomography scan were unrevealing, as were Antimitochondrial
antibody (AMA), Anti-smooth muscle antibody (ASMA), anti-liver kidney, alpha-1-antitrypsin, ceruloplasmin, and Cytomega-
lovirus (CMV). Topiramate for migraines, and potential hepatotoxin, was discontinued. Genetic testing showed heterozygosity of
H63D gene but normal iron panels. JAG1 and NOTCH2mutations were negative (Alagille syndrome), and positive VPS33B was of
uncertain significance. A liver biopsy was normal. She was subsequently observed by primary care for several years.

Fatigue and pruritis worsened again 4 years before gestation. Liver enzymes increased to AST 95 IU/mL, ALT 188 IU/mL, and
alkaline phosphatase 454 U/L. Repeat serologies were unrevealing. Sertraline, another potential hepatotoxin, was stopped without
improvement.magnetic resonance cholangiopancreatography (MRCP)was noncontributory. Repeat liver biopsy demonstrated bile
duct loss in.50% of portal tracts (Figure 1). The etiology of her ductopenia was presumed genetic, perhaps in conjunction with her
congenital heart disease. One sibling had similar cardiac anomalies. Ursodiol 300 mg twice daily was used for pruritis.

At preconception counseling, that patient transitioned from warfarin to enoxaparin because of teratogenicity. At 9-week and 1-day
gestation, pruritis worsened, and bile acids were 84mmol/L. Despite doubling ursodiol, bile acids increased to 340mmol/L (Figure 2).
Cholestyramine was added. However, symptoms persisted. TPE was considered. Multidisciplinary consultation determined
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bleeding and thrombotic risk with enoxaparin may be less than
warfarin when pursuing TPE. Therapeutic enoxaparin was
continued until delivery.

The patient’s pruritis correlated with bile acids .100 mmol/L.
TPE was performed at 18 and 26 weeks. Delay in bile acid
laboratory reporting of up to 48 hours caused difficulty moni-
toring levels immediately surrounding TPE. Despite exchange,
bile acids remained severely elevated and fluctuated (Figure 2).
At 29 weeks, the patient had worsening pruritus with bile acids
measuring 171 mmol/L, resolving spontaneously. Bile acid
recheck was 38 mmol/L. Near delivery, pruritus remained tol-
erable, despite levels .100 mmol/L. TPE was offered but de-
ferred, given her stability and concern for anticoagulation
effects. Induction of labor at 33 weeks 6 days led to delivery of

a healthy newborn. Bile acids 1.5 months postpartum were
21 mmol/L.

DISCUSSION

Early presentation, underlying liver disease, and comorbid
cardiac disease requiring anticoagulation distinguish our case.
Her bile duct injury and the cholestatic effects of pregnancy
appeared to drive her severe bile acid elevations, separating her
pathophysiology from traditional ICP. However, the in-
terference of bile acids with fetal cardiomyocytes, causing
sudden fetal death, presents unacceptable risk, and therefore,
ICP standards must be considered.2 TPE was initiated, which
demonstrated a beneficial safety profile, but was not clearly
beneficial in lowering bile acids.

Figure 1. Histology of patients severe ductopenia. (A) A normal portal triad (403). (B) Several portal triads with ductopenia (203). (C)
Magnified triad with no bile duct visualized (403). BD, bile duct; HA, hepatic artery; HV, hepatic vein.
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Intensive bile acid monitoring aided management. This pre-
sented its own challenge, with a lag time of 48–72 hours on
laboratory analysis. Consequently, management choices were
made based on symptoms and the most recent, albeit delayed,
bile acid results.

TPE for bile acids is a treatment of last resort. TPE is an extra-
corporeal technique for removing large molecular weight sub-
stances. Necessary criteria include size over 15,000 Da, a long
half-life allowing effective periods of decreased serum concen-
tration, and a toxic substance.3 To the best of our knowledge, only
3 previous cases exist using TPE during pregnancy in patients
with previous liver disease. Primary biliary cholangitis existed in
2 cases.4 These patients presented with pruritus and hyper-
bilirubinemia at 12weeks; bile acid levels were not reported. TPE
was adopted at weeks 22 and 31, respectively.4 A third case with
known familial cholestatic disorder presented at 23 weeks of
gestation with pruritis and bile acids of 130 mmol/L.5 Four TPE
sessions relieved pruritus with mild bile acid reduction. TPE has
been used in patients without pre-existing liver disease and ICP
with various successes and fluctuating bile acids.6–8 Provider
discretion led to repeat TPE in all cases.

TPE complications include coagulation changes.9 Our patient
transitioned from warfarin to therapeutic enoxaparin at pre-
conception counseling and continued this throughout gesta-
tion. Enoxaparin is ideal in pregnancy as its large size precludes
placental transmission and short half-life allows FOR discon-
tinuation before delivery, minimizing bleeding risk. However,
with significant valvular disease, warfarin is recommended to
minimize thrombotic risk, despite the teratogenic risk.9–11

There are no clear data on anticoagulation levels during TPE.
One case series of 8 patients on warfarin undergoing 123 TPE
sessions demonstrated doubling of international normalized
ratio (INR) from 2 to 4 after TPE.12 Alternatively, one report of

TPE with therapeutic enoxaparin showed unchanged anti-Xa
levels.13 None were pregnant. Our patient maintained an anti-
Xa level between 1.0 and 1.2 throughout TPE.

In our case, pruritis became a surrogate for bile acids given lab
delays. Before her most significant pruritis, bile acids exceeded
100, and TPE was planned (Figure 2). Two TPE sessions im-
proved pruritus, yet bile acids spontaneously fluctuated. It is
unclear whether TPE significantly impacted bile acids, unlike
previous reports showing reductions after TPE in patients with
liver disease.3,4 This reinforces our belief that her presentation
remains separated from ICP, in which traditional measures
consistently reduce bile acids. Furthermore, we cannot declare
whether serial TPE sessions at set intervals would lower bile acid
levels consistently, nor the best method in practical terms to
determine the effect of TPE on bile acids. A specific regimen
with repeated TPE remains unknown and unsupported by data.
However, TPE appears safe in pregnant patients on anti-
coagulation. In this case, fortunately, induction of labor at
34 weeks led to delivery of a healthy newborn.
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Figure 2. Bile acid trend throughout gestation. TPE, therapeutic plasma exchange.
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