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Hepatitis B

• universal screening of pregnant women for HBsAg
has reduced perinatal transmission

• transmission is proportional maternal HBV DNA:
– 10% if HBeAg -ve and  HBeAb+ve
– 90% if HBeAg +ve

• <3% transmission if Ig immunoprophylaxis and 
vaccine of infants, otherwise 40%

• transmission if acute HBV complicates pregnancy:
– rare if during 1st trimester
– 6% if during 2nd trimester
– 67% if during 3rd trimester



Chronic Liver Disease and Pregnancy

• alcoholic liver disease:
– pregnancy rarely occurs
– fetal alcohol syndrome

• autoimmune hepatitis:
– fertility regained on treatment
– continue immunosuppression

• Wilson disease:
– fertility regained on treatment
– continue chelation therapy

• PBC:
– cholestasis may worsen - use urso



Case
• 30 year old woman with hepatitis C 

comes to your office
• She and her husband would like to get 

pregnant
• Can and should the patient get pregnant?
• What are the chances of vertical 

transmission?
• When would vertical transmission occur?
• Will she be able to breastfeed?



Case (cont’d)

• Can you predict the natural history of 
her hepatitis C during pregnancy?

• Should she be treated with interferon 
and ribavirin before pregnancy?

• Can the patient get pregnant during or 
after treatment?

• When should her child be tested for  
HCV ?



Hepatitis C

• Conte et al (Hepatology, 2000)
– 15,250 consecutive deliveries
– 370 HCV Ab+
– 72% viremic

Mother ALT levels
HCV RNA+ proportion high ALT

1st month 61 (10-384) 56.4% 
Third trimester 24 (8-337) 15 (4-43)
6 mos post delivery 63 (8-600) 14 (8-17)



Hepatitis C
Time from Delivery (months)
0 4 8 12 18

Total newborns
(n) 366 167 161 155 103

anti-HCV+ 366 151 102 25 9
(100%) (90%) (63%) (16%) (9%)

HCV-RNA+ 18 2 8 8 8
(4.9%) (5.1%)

(became viremic) 0/6 6

Conte et al (Hepatology, 2000)



Hepatitis C

• Transmission was confined to HCV RNA+ mothers
– 2,150,000 +/- 1,045,010 copies/ml in those who transmitted
– 2,038,375 +/- 983,456 copies/ml in those who did not transmit

• Transmission rate not affected by type of delivery
– 1% of C-sections
– 3% vaginal deliveries

• Transmission rate not affected by type of feeding
– 2% breastfed infants
– 2% infants fed artificially



Case

• 35 year old female is underwent liver transplant 
3 mos ago for ESLD secondary to 
hemochromatosis and alcohol

• patient wants to get pregnant
• currently on tacrolimus and prednisone; 

recently tapered off cellcept
• uncomplicated post transplant course
• amenorrhea x 5 years prior to transplant

– can she get pregnant ?
– when should she get pregnant ?





Pregnancy After Liver Transplantation

• Normal menstrual function returns to 90% within 
10 months after OLT

• Successful, with little risk to allograft function if 
timed and planned pregnancy
– High risk of rejection if conceive within 6 mos of transplant
– therefore recommend conception after 1st year

• Reproductive-aged recipients need contraception 
and preconception counseling

• Highest risk in those with preconceptional renal 
dysfunction



Pregnancy After Liver Transplantation
• In general higher risk of:

– preeclampsia (?CSA > tacrolimus)
• NOT organ specific-ie seen also with kidney tx

– worsening hypertension
– preterm rupture of membranes
– anemia
– small for gestational age
– preterm delivery
– C-section
– no increased incidence of gestational DM



National	Transplant	Pregnancy	Registry

• Established	in	1991	to	study	outcomes	of	
pregnancy	after	transplant

• Over	2000	recipients	with	3000	pregnancies	
included

• Anyone	can	report	a	pregnancy,	available	
online

• Last	report:	450	pregnancies	in	306	recipients,	
76.9%	live	births	(general	population	live	birth	
rate	66.7%)



Immunosuppression

• Do	NOT	stop	all	immunosuppression during	
pregnancy
– Severe	acute	cellular	rejection
– Subsequent	miscarriage

• 10%	of	pregnancies	complicated	by	acute	
cellular	rejection



Immunosuppression Medication
• Tacrolimus category	C,	ok	to	use	but	levels	must	be	
monitored	every	2-4	weeks	since	changes	in	P450	or	
plasma	expansion	can	change	levels	quickly
– Neonatal	hyperkalemia and	renal	impairment	possible

• Cyclosporine	category	C,	but	toxicities	were	seen	at	
doses	2-5x	higher	than	that	used

• Prednisone	category	B,	but	infants	with	risk	of	
hypoadrenalism

• Sirolimus category	C:	animal	studies	with	increased	risk	
of	fetotoxicity
– Can	cause	Azoospermia

• Azathioprine category	D



Immunosuppression Medication

• Mycophenolate mofetil NOT	OK	
– Cellcept or	Myfortic
– Pregnancy	category	D
– Serious	congenital	anomalies	in	23%

• Cleft	lip/palate,	microtia

– Increased	risk	of	spontaneous	abortion	in	first	
trimester

– FDA	recommends	two	forms	of	birth	control



Factors	resulting	in	favorable	
pregnancy

• Good	general	health	for	2	years	after	transplant
• No	graft	rejection	in	past	year
• Adequate	and	stable	graft	function
• No	acute	infections	that	might	affect	the	fetus
• Maintenance	immunosuppression at	stable	doses
• Patient	compliance	with	treatment	and	follow	up
• Normal	blood	pressure	or	blood	pressure	well	
controlled	with	one	medication

• Normal	allograft	ultrasound	results



Factors	that	Worsen	Pregnancy	
Outcomes

• Etiology	of	the	original	disease	that	resulted	in	
transplant	(risk	of	recurrence)

• Chronic	allograft	dysfunction
• Renal	insufficiency
• Cardiopulmonary	diseases
• Hypertension
• Diabetes	mellitus
• Obesity
• Maternal	infection	with	HBV,	HCV,	or	CMV



Complications	that	can	Occur

• Maternal
– pregnancy-induced	hypertension
– Intrauterine	infections
– Anemia
– Pre-eclampsia
– Cholestasis
– Pyelonephritis

• Abnormal	LFTs occur	in	3-6%,	usually	in	3rd
trimester,	usually	normalize



Complications	that	can	Occur

• Obstetric	and	Delivery:
– Congenital	CMV	infection	(highest	in	pregnancies	
occurring	<6	months	after	transplant)

– Perinatal infection	with	HBV	or	HCV



Complications	that	can	Occur

• Fetal:
– Prematurity	(40%	of	live	births)
– Intrauterine	growth	retardation	(20%)
– Prenatal	infections
– Birth	defects	(4-7%,	slightly	higher	than	general	
population)

– Immune	suppression



Cirrhosis and Pregnancy

• reduction in fertility (50%) because of 
anovulatory menstrual cycles or amenorrhea

• reversible in most after liver transplantation 
within first year

• high risk of bleeding if portal hypertension and 
varices

• ? eradication with sclerotherapy or banding
• increased bleeding with delivery
• consider pregnancy after liver transplantation


