Ms. R.S.Z

Unusual case of cholestasis
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Table 1. Physiological Changes in Liver Tests During Normal

Pregnancy

Test Normal Range
Bilirubin Unchanged or slightly decreased
Aminotransferases Unchanged
Prothrombin time Unchanged
Alkaline phosphatase Increases 2 to 4-fold
Fibrinogen Increases 50%
Globulin Increases in « and 8 globulins
c-fetoprotein ‘ Moderate increase, especially with twins
WBC Increases
Ceruloplasmin Increases
Cholesterol Increases 2-fold
Triglycerides Increases
Globulin Decreases in gamma-globulin

Hemoglobin Decrease in later pregnancy




Values increase

Values not changed Values decrease

(to 2‘ X)

Alkaline phosphatase Alanine and
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aminotransferases

Albumin
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(to 2 x)

Prothrombin time |

Antithrombin Il
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(to 2 X)

_ Pro_tein_ S

- Globulins

y—gl_utamyltranspeptidaSe
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stage of pregnancy

First trimester Second trimester

= rvwm s, 4 [

leferent|al dmgnos:s of liver disease accordmg to

gravidarum

Third trimester
Acute viral hepatitis Acute viral hepatitis Acute viral hepatitis
Hyperemesis Gallstone disease Intrahepatic cholestasis

of pregnancy™*

Gallstone disease Herpes simplex
hepatitis

Acute fatty liver of
pregnancy*

Pre-eclampsia related
liver disease

(HELLP, hepatic
infarction, hematoma,
rupture)™®

Gallstone disease

Herpes simplex
hepatitis

enzymes and low platelet count.

*These can rarely occur in the second trimester or immediately
postpartum. HELLP, laboratory features of hemolysis, elevated liver




!ncidence

e

Clmlcal findmgs m mtrahepatlc cholestasns of pregnancyv |

0.2-1.5% of ’pregn-ant women

Onset

3rd trimester (median onset,
29 weeks)

Symptoms and signs

Pruritus | 100%
Jaundice | 10-25%

Laboratory findings
Alkaline phosphatase
Bilirubin
Aminotransferases
Serum bile salts
Prothrombin time

3-b-fold increase
1-4 mg/dL

2-4fold increase

3-10-fold increase -
Modest increase in 20% of patients




Fetal Risks

« Spontaneous preterm delivery
* Meconium staining

- Fetaldistress

* Respiratory distress

« Bradycardia

+ IUFD




Management:
Reduce Symptoms and
Prevent Complications

* Increased fetal surveillance
(iIncluding NST)

« Labor induction at ~37 weeks

* Medication: especially
ursodeoxycholate

* |n severe ICP, treat with vitamin K
before delivery




Prevalence

: : : % preghancies
Population/site location affected Year of report

Bridgeport, Connecticut, USA 0.3% 2001
Northern California, USA 1.9% 2012
Southern California, USA 5.6% 2006

Yupik and Inupiat, Alaska, USA 4-5% 20127
Birmingham, The U.K. 0.7%
White 0.6% 1999
South Asians (from Pakistan and India) 1 3%
Chile 1.5-4% 2008
New Delhi, India 2. 7% 2011
Hunan, China 5.1% 2008
Abbottabad, Pakistan 1% 2009
Monza, Italy 1% 2009
Vastra Gétaland, Sweden 1.5% 2004
Helsinki, Finland 1.3% 2003
Buenos Aires, Argentina 1% 2008

*Personal communication, G. Gilson, M.D.



General Evidence Implicating
Genetic Factors

« Ethnicity-dependent differences in
prevalence in a given place

— Chile
- UK
- US
* Finnish study
— Sibling relative risk (Ay)=12.6 (5.6-28.1)
— Odds ratio for mothers of probands=12.2 (6.2-24.2)

* ICP In heterozygous carriers of PFIC
mutations




Liver Disease Genes Evaluated

Hepatocyte

Cholangiocyte

Canaliculus




* Mutations in the hepatic phospholipid
transporter (MDR3/ABCB4),
aminophospholipid transporter
(ATP8B1/FIC1), and bile salt export pump
(BSEP/ABCB11) have been found In
patients with ICP

Ozkan S et al. World J gastroenterol 2015
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Table 1 Pharmacologic treatment of intrahepatic cholestasis of pregnancy is summarized

Pharmacologic agent

Mechanism of action Dosing

Clinical effects

Pregnancy risk

Ursodeoxycholic acid

Cholestyramme

S-adenosyl methionine

Dexamethasone

Phenobarbital

Anti-histaminics

Hydrophilic bile acid that replaces more 15 mg/kg per day

cytotoxic bile acids or 500 mg twice a
day
Protects bile ducts by detoxifying
hydrophobic bile acids
Binds bile salts and cuts off their 8-log/d
enterohepatic circulation and increases
their fecal excretion
Affects the composition and fluidity of 1000 mg/d
hepatocyte membranes
Increases methylation and biliary
excretion of hormone metabolites
Suppresses fetal production of estrogen 12mg/d

reducing bile acid levels
Induces hepatic enzymes to reduce the
bile acids

2-5mg/kg per day

orally
Manages pruritus by antihistaminic 25-50 mg/d
effects

Improves pruritus, decreases elevated liver
enzymes and bile acid levels, improves fetal
outcome
Safe use in pregnancy, no side effects

Decreases pruritus with no effect on
biochemical parameters and fetal outcome
Non-palatable, constipation
Fat-soluble vitamin deficiency
Treats pruritus variably

Less effective in decreasing pruritus and bile
acid levels
Decreases pruritus 50%, no beneficial effects
regarding the laboratory tests, no change in
fetal outcome
Decreases pruritus, no effect on liver enzymes
and fetal outcome

C

Ozkan S et al. World J gastroenterol 2015
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Thiopurine metabolic pathway

i 6-TG DNA
6-TU | nucleotides e RNA

XO T
. HPRT T IMPDH

AZA —» 6-MP — . G.T|mP

TPMT l TPMT l
6-MMP
6-MMP ribonucleotides

Circulation ; Intracellular

Kopylov U et al. JPGN 2014
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Baseline Characteristics

All Patients Non-hepatotoxic Hepatotoxic
Baseline Characteristics (N=173) (N = 165) (N=28) F Value
Age (yr), mean (range) 39 (19-80) 39 (19-80) 38 (22-56) NS
Gender (M/F) 81/92 TR8/87 3/5 NS
Disease, N (%) NS
Crohn’s disease 107 (62) 102 (62) 5(63)
Ulcerative colitis 62 (36) 59 (36) 3(37)
Indeterminate colitis 4(2) 4(2) 0(0)
Location of disease, N (%) NS
Small bowel only 27 (16) 26 (16) 1(12.5)
Colon only 69 (40) 66 (40) 3(37.5)
Small bowel and colon 77 (44) 73 (44) 4 (50)
Immunomodulator type, N (%) NS
6-MP 155 (90) 147 (89) 8 (100)
AZA 18 (10) 18 (11) 0(0)
Immunomodulator dose
(mg/kg/day), mean (range)
6-MP 0.97 (0.39-2.70) 0.97 (0.39-2.70) 1.04 (0.74-1.43) NS
AZA 1.56 (0.59-3.15) 1.56 (0.59-3.15) N/A N/A
Duration of 6-MP/AZA 20 (1-144) 20 (1-144) 32 (1-94) NS
therapy (mo), mean (range)
Liver tests, mean (range) - ~ .
AST (U/L) 27 (8-306) 23 (8-74) 117 (37-3006) <0.05
ALT (U/L) 34 (5-434) 28 (5-101) 178 (58-434) <0.01
Total bilirubin 0.61(0.2-2.4) 0.60 (0.2-1.9) 1.1(0.3-2.4) NS
Alkaline phosphatase 70 (3—201) 69 (3-201) 85 (53-134) NS
H-MMPR (PMors X 10 KRBT, Mean (fange) 3.780(259-26402) 3.45Z(Z59-22030]) 10,537 (2Z81—26.402) =0.00T
6-TGN (pmol/8 x 10® RBC, mean (range) 216 (4-2,622) 214 (4-2,622) 277 (157-392) =0.05

Shaye OA et al. Am J gastroenterol 2007
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Mean 6-MMPR levels in
hepatotoxic vs. nontoxic subjects

P=0.001 4’7
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All Patients (n=173) Hepatotoxicity Absent Hepatotoxicity Present
(N=165) (N=8)

TABLE 3. Thiopurine metabolites levels and ratios and the risk of
hepatotoxicity

OR +95% CI P
6-MMP™ 7.65 (3.74+15.9) 0.008
6-MMP 5700 pmol/10® RBC 5.03 (3.16—7.98) 0.001
6-MMP/6-TGN ratio >24 5.35 (3.43-8.43) 0.001
6-TGN =5700 pmol/10° RBC 4.75 (3-7.53) 0.001

and 6-MMP/6-TGN =24

Shaye OA et al. Am J gastroenterol 2007
Kopylov U et al. JPGN 2014
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