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Author(s): Gonsalkorala E.S.; Cannon M.D.; Lim T.Y.; Heneghan M.A.; Penna L.; Willliamson C. 

Source: American Journal of Gastroenterology; Jul 2018 ; p. 1-10 

Publication Date: Jul 2018 

Publication Type(s): Article In Press 

Available  at The American journal of gastroenterology -  from Patricia Bowen Library & Knowledge 
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Abstract:OBJECTIVES: Rates of pregnancy in women with cirrhosis are increasing. Risk of hepatic 
decompensation during pregnancy, therefore, merits tailored obstetric and hepatology care. 
Prognostic markers that determine pregnancy outcomes are lacking. Methods: Medical records of 
women who attended hepatology clinic at King's College Hospital with chronic liver disease (CLD) 
who became pregnant from 1983 to 2017 were reviewed. Information on demographics, clinical 
history, serology, and outcome of pregnancy was collected. Results: In all, 165 pregnancies occurred 
in 100 women with CLD including 80 pregnancies in 48 women with cirrhosis. Median age of 
conception in cirrhotic and non-cirrhotic women were 26 years (16-44) and 28 years (16-51) 
respectively (p = 0.015). Whilst women with cirrhosis had similar live birth rate to non-cirrhotic 
women (75 vs. 85% p = 0.119), they were significantly less likely to proceed beyond 37 weeks 
gestation (45 vs. 58% p = 0.033). Women who received preconception counseling were more likely 
to have stable liver disease at conception (100 vs 86% p = 0.02). Compared with preconception 
MELD (model for end stage liver disease), preconception Albumin-Bilirubin score (ALBI) more 
accurately predicted live birth with an area under the receiver-operator curve (AUROC) of 0.741 (p < 
0.001), and preconception AST to platelet ratio index (APRI) more accurately predicted ability to 
proceed beyond 37 weeks gestation with an AUROC of 0.700 (p < 0.001). Conclusions: Most women 
with cirrhosis who conceived achieved a successful pregnancy outcome. ALBI and APRI scores can 
prognosticate pregnancy outcomes in women with CLD. Preconception counseling by a hepatologist 
or specialist obstetrician improved patient care in this group.Copyright © 2018 American College of 
Gastroenterology 
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2. Model for end-stage liver disease score predicts outcome in cirrhotic patients during pregnancy. 

Author(s): Westbrook, Rachel H; Yeoman, Andrew D; O'Grady, John G; Harrison, Phil M; Devlin, John; 
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Source: Clinical gastroenterology and hepatology : the official clinical practice journal of the 
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Publication Date: Aug 2011 

Publication Type(s): Journal Article Evaluation Studies 

PubMedID: 21570482 

Abstract:BACKGROUND & AIMSPregnancy is rare among patients with cirrhosis, and data about 
complications and outcomes are sparse. We evaluated the utility of prognostic models of severity of 
cirrhosis in determining outcomes in pregnant women with cirrhosis.METHODSWe evaluated all 
cirrhotic patients who self-reported pregnancy at our center and correlated prognostic scores at the 
time of conception with outcomes.RESULTSSixty-two pregnancies occurred in 29 women. The 
median model for end-stage liver disease (MELD) score at conception was 7 (range, 6-17), the 
median MELD sodium score was 9 (range, 6-17), the median United Kingdom end-stage liver disease 
(UKELD) score was 44 (range, 36-53), and the median Child-Pugh score was 5 (range, 5-8). The live 
birth rate was 58%; the median gestational age was 36 weeks. Higher MELD (P = .01), MELD sodium 
(P = .01), UKELD (P = .01), and Child-Pugh (P = .03) scores were associated with gestation <37 weeks. 
Maternal complications (ascites, encephalopathy, or variceal hemorrhage) occurred in 10% of 
patients and were associated with higher MELD (P = .01) and UKELD (P = .02) scores. Receiver 
operator curve analysis demonstrated that a MELD score ≥10 predicted, with 83% sensitivity and 
83% specificity, which patients were likely to have significant, liver-related complications (area under 
curve, 0.8); a UKELD score ≥47 had 83% sensitivity and 79% specificity (area under curve, 0.8). No 
patient who had a MELD score ≤6 or a UKELD score ≤42 developed any significant hepatologic 
complications.CONCLUSIONSMELD and UKELD scores at the time of conception can be used to 
predict specific clinical outcomes in pregnant women with cirrhosis. 
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Publication Date: Oct 2012 

Publication Type(s): Journal Article Evaluation Studies 

PubMedID: 22569645 

Available  at European journal of clinical microbiology & infectious diseases : official publication of 
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Available  at European journal of clinical microbiology & infectious diseases : official publication of 
the European Society of Clinical Microbiology -  from SpringerLink  

Abstract:The purpose of this paper was to analyze the prognosis of women with fulminant viral 
hepatitis in late pregnancy (FVHILP) by the Model for End-Stage Liver Disease (MELD) scoring system. 
A retrospective study involving patients admitted to two tertiary hospitals between January 1, 1994 
and June 30, 2011 was undertaken. The relations between MELD scores and change of MELD score 
over time (ΔMELD) and prognosis during hospitalization were analyzed. Among the 54 patients with 
FVHILP, the MELD scores on admission were significantly higher in the non-survival group than those 
in the survival group (p < 0.05). Among the 26 FVHILP patients who underwent cesarean section, the 
MELD scores before and after cesarean section were both significantly higher in the non-survival 
group (p < 0.05). The ΔMELD scores (before operation and three days after operation) significantly 
increased in the non-survival group (p < 0.05). The concordance (c-statistic) values were all greater 
than 0.8. The MELD scoring system shows excellent short-term predictive value for the prognosis of 
FVHILP. 
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4. Maternal and pregnancy outcomes in women with cirrhosis: Room for optimizing care 

Author(s): Palatnik A.; Rinella M. 

Source: Journal of Hepatology; 2017; vol. 66 (no. 1) 

Publication Date: 2017 

Publication Type(s): Conference Abstract 

Abstract:Background and Aims: Cirrhotic women are at increased risk of complications during 
pregnancy.We sought to evaluate outcomes in a contemporary cohort of cirrhotic women and 
describe management patterns in this high-risk group. Methods: This is a retrospective cohort study 
of cirrhotic pregnant women between 1/2005 and 9/2015 from a single tertiary care center. Cases 
were compared to controls with 1:4 ratio, using bivariable and multivariable analyses to determine 
whether cirrhosis was independently associated with adverse obstetric outcomes. Results: During 
the study period, 31 women with cirrhosis were identified and compared to 124 controls. Mean age 
at the time of cirrhosis diagnosiswas 32.8 y and pregnancy occurred at mean age of 33.2 y. Most 
women were white (48.3%), followed by black (31.0%), and 58.1% were nulliparous. The most 
frequent etiology of cirrhosis was alcohol (29.0%), followed by PBC (22.7%) and AIH (12.9%). 
Maternal fetal medicine specialists (MFM) managed the obstetric care in 64.5%. Co-management 
with a hepatologist occurred in 67.7%. Mean MELD score was 10.4. Upper endoscopy during 
pregnancy was performed in 11 (35.5%) and was more likely to occur in women managed 
byMFM(92.3% vs. 40.0%, P = 0.003) and co-managed with a hepatologist (100.0% vs. 40.0%, p < 
0.001). Ascites developed in 2 (6.5%) during pregnancy. The live-birth rate among women with 
cirrhosis was 26/31 (83.9%), higher than previously reported. However, the rates of most adverse 
pregnancy outcomes were increased (Table 1). In multivariable analysis controlling for potential 
confounders, prenatal diagnosis of cirrhosis remained independently associated with preterm 
delivery and preeclampsia. Maternal death occurred among 4 (12.9%) women, all in women not co-
managed with a hepatologist (p = 0.005), with mean time from delivery to death of 3.0 y (range 0.5-
5.3). Conclusions: Pregnancy in women with cirrhosis is still associated with high risk for adverse 
obstetric outcomes and increased risk of death or decompensation. Co-management by both MFM 
and hepatology, when available is essential to minimize maternal and fetal morbidity (Table 
presented). 
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5. Fetus and a shrunken liver 

Author(s): Mehta A.; Singh V.; Wright A. 

Source: BJOG: An International Journal of Obstetrics and Gynaecology; Mar 2017; vol. 124 ; p. 155 

Publication Date: Mar 2017 

Publication Type(s): Conference Abstract 

Available  at BJOG: An International Journal of Obstetrics and Gynaecology -  from Wiley  

Available  at BJOG: An International Journal of Obstetrics and Gynaecology -  from Unpaywall  

Abstract:Background Pregnancy is a rare event in patients with cirrhosis. Very few pregnancies are 
documented with UKELD of 50 or more (United Kingdom Model for End-Stage Liver Disease or 
UKELD score). We present a 29-year-old lady from Liberia with a background history of Child's A Liver 
cirrhosis secondary to hepatitis B complicated by portal hypertension, grade 1-2 oesophageal varices 
and thrombocytopenia. She was on propranolol primary prophylaxis. She had no clinical ascites or 
encephalopathy. Case Preconceptionally she was advised against pregnancy as her UKELD score was 
50. She was advised to have liver transplant before pregnancy but she conceived spontaneously 
before that. Her booking bloods were unremarkable except platelets of 65, AST 68, ALT 74 and INR 
of 1.6. She had a multidisciplinary input for her care with obstetricians, hepatologists, 
haematologists, anaesthetists and paediatricians. She was seen regularly in antenatal clinic with 
some appointments joint with Hepatology. Her liver functions remained stable during pregnancy and 
she continued tenofovir and propranolol. A repeat OGD in second trimester showed a grade 1 barely 
noticeable oesophageal varices. Her platelets dropped to a low of 29 around 35 weeks and remained 
between 30 and 55 throughout. The fetus developed intrauterine growth restriction. As the varices 
were minimal, overall risk of bleeding was small, hence vaginal delivery was an option but the 
challenge was thrombocytopenia as an emergency caesarean would be a risk so it was decided that 
the safest option would be an elective caesarean at 37 weeks of gestation with perioperative 
platelet transfusion. She came in spontaneous labour at 37 weeks of gestation, a day before 
caesarean section and proceeded to a very quick uncomplicated vaginal delivery without analgesia. 
A male baby was born in good condition with a total blood loss of 200 mL. Conclusion As the 
treatment of cirrhosis improves, pregnancy in patients with cirrhosis is likely to become more 
common. These women face unique risks in pregnancy. The risks in mother are of miscarriage 30-
40%, variceal bleeding 10-78%, hepatic decompensation, splenic artery aneurysm rupture, hepatic 
encephalopathy, postpartum haemorrhage and maternal death (3.4% if UKELD is >47). The risks in 
fetus are of prematurity up to 25%, intrauterine growth restriction, stillbirth and risk of hepatitis 
infection. A good multidisciplinary input and planning is the key to successful management of these 
complex pregnancies. 
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6. Review article: the management of cirrhosis in women. 

Author(s): Allen, A M; Hay, J E 

Source: Alimentary pharmacology & therapeutics; Nov 2014; vol. 40 (no. 10); p. 1146-1154 

Publication Date: Nov 2014 

Publication Type(s): Journal Article Review 

PubMedID: 25263269 

Available  at Alimentary pharmacology & therapeutics -  from Wiley  

Available  at Alimentary pharmacology & therapeutics -  from Unpaywall  

Abstract:BACKGROUNDThere are differences in the predisposition, natural history of liver disease, 
complications and treatment response between men and women.AIMTo review clinical differences 
in cirrhosis between men and women and to address unique management issues of fertility, 
pregnancy and contraception in this patient population.METHODSPubMed and MEDLINE were 
searched using the terms 'cirrhosis' and 'chronic liver disease', each cross-referenced with specific 
liver diseases, as well as terms such as 'cancer', 'hepatocellular carcinoma', 'smoking', 'liver 
transplantation', 'metabolic bone disease', 'fertility',' pregnancy' and 'contraception'.RESULTSPre-
menopausal status is protective in viral hepatitis C and non-alcoholic steatohepatitis. However, 
smoking, especially in combination with alcohol, is a stronger risk factor for cirrhosis and 
malignancies in women with chronic liver disease compared to men, although they are less likely 
than men to develop hepatocellular carcinoma. Women with cirrhosis have more osteopenic bone 
disease than men and require active management. Successful pregnancy is possible in well-
compensated cirrhosis or with mild portal hypertension, although the maternal and foetal mortality 
and morbidity are higher than in the general population. The maternal risk correlates with liver 
disease severity and derives mostly from variceal bleeding. The choices for contraception in 
compensated cirrhosis are generally the same as for the general population. Women with cirrhosis 
are disadvantaged by the current MELD system of organ allocation, at least in part due to body 
size.CONCLUSIONThe management of women with chronic liver disease is unique in regards to 
counselling, screening for complications, fertility and pregnancy. 
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7. Factors that predict 1-month mortality in patients with pregnancy-specific liver disease. 

Author(s): Murali, Arvind R; Devarbhavi, Harshad; Venkatachala, Preethi R; Singh, Rajvir; Sheth, 
Keyur A 

Source: Clinical gastroenterology and hepatology : the official clinical practice journal of the 
American Gastroenterological Association; Jan 2014; vol. 12 (no. 1); p. 109-113 

Publication Date: Jan 2014 

Publication Type(s): Journal Article 

PubMedID: 23856360 

Abstract:BACKGROUND & AIMSPregnancy-specific liver diseases such as acute fatty liver of 
pregnancy; hemolysis, elevated liver enzymes and low platelet syndrome; and preeclampsia-
associated liver disease are associated with considerable morbidity and mortality. We investigated 
the ability of the model for end-stage liver disease (MELD) to predict 1-month mortality among 
patients with pregnancy-specific liver diseases. We also developed and tested a model to predict 
mortality based on features of pregnancy-specific liver diseases.METHODSWe performed a 
retrospective study, analyzing hospital admission, clinical, hematologic, and biochemical data 
collected from 130 patients with pregnancy-specific liver diseases admitted to the St. John's Medical 
College Hospital (Bangalore, India) from January 2000 through April 2011. Patients were followed up 
until 3 months after delivery or death. Logistic regression models were fitted using the MELD score 
and other variables identified as clinically or statistically significant. The predictive accuracy and 
calibration of the models were assessed by receiver operating characteristic curves and the Hosmer-
Lemeshow goodness-of-fit test.RESULTSThirty-two patients (24.6%) died. Mortalities from 
pregnancy-specific liver diseases within 1 month of admission among patients with MELD scores of 
20 to 29, 30 to 39, or 40 or greater were 24.2%, 45.45%, and 90.9%, respectively. Univariate analysis 
identified encephalopathy, ascites, serum total protein, bilirubin, platelet count, alkaline 
phosphatase, serum creatinine, and international normalized ratio (INR) as significant variables. 
Multivariate analysis identified total bilirubin (P < .001) and INR (P < .003) as significant predictors of 
mortality. MELD score and a model based on only 2 variables (bilirubin level and INR) accurately 
predicted mortality (C statistics, 0.83 and 0.86, respectively) and were well calibrated (Hosmer-
Lemeshow χ(2) = 9.7 [P = .28] and 1.9 [P = .98], respectively).CONCLUSIONSA new logistic model 
based on only 2 variables (INR and total bilirubin) was comparable with the MELD model in 
predicting mortality among women with pregnancy-specific liver diseases. 
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8. Mortality prediction with a simple model of bilirubin and international normalized ratio (INR) in 
pregnancy specific liver diseases (PSLD) 

Author(s): Murali A.R.; Devarbhavi H.; Ks P.; Karanth D.; Ck A.; Patil M.; Sriram S.; Venkatachala P.R. 

Source: Hepatology; Oct 2011; vol. 54 

Publication Date: Oct 2011 

Publication Type(s): Conference Abstract 

Available  at Hepatology -  from Wiley  

Abstract:Background: Pregnancy specific liver diseases (PsLD) such as acute fatty liver of pregnancy 
(AFLP), hemolysis, elevated liver enzymes and low platelet syndrome (HELLP), and pre-eclampsia 
associated liver diseases, are associated with significant morbidity and mortality. Little is known 
about the predictors of survival in PsLD including Model for End Stage Liver Disease (MELD). The aim 
of the study was to assess the performance of MELD score in PsLD. We also sought to assess the 
performance of a de novo model in predicting one-month mortality in patients with PsLD. Methods: 
The clinical, hematological, and biochemical characteristics of 130 patients with PsLD from 2000-
2011 were analyzed. Acute viral hepatitis A-E and intrahepatic cholestasis of pregnancy were 
excluded. MELD Score was calculated from admission variables. Logistic regression models were 
fitted using MELD score, and other variables identified as clinically or statistically significant. Co-
efficients were calculated from MELD score customized to the dataset and from the best fitting 
variables identified from the dataset. The discrimination and the calibration of the models were 
assessed by receiver operating characteristic (ROC) curves and the Hosmer- Lemeshow (H-L) 
goodness of fit test. Results: Thirty two patients (24.6%) died. The one month mortality of PsLD 
patients with a MELD score of <9, 10-19, 20-29, 30-39 and >40 were 0.4%, 6.9%, 24.2%, 45.45% and 
90.9% respectively. Univariate analysis identified encephalopathy, ascites, total proteins, total 
bilirubin, alkaline phosphatase, platelet count, serum creatinine, and international normalized ratio 
(INR) as significant variables of which total bilirubin (p value<0.001) and INR (p value<0.003) were 
significant predictors of mortality in the logistic model. Maternal age, gestational period and parity 
had no effect on mortality. Both the MELD and the de novo model with only bilirubin and INR had 
good discrimination (Table 1) and calibration. The absence of creatinine in the de novo model did 
not result in loss of discrimination and improved calibration (Table 1). Conclusions: The de novo 
logistic model consisting of only two variables, INR and total bilirubin was comparable to the MELD 
model. Our results suggest that both the MELD and the de novo model are equally predictive of 
severity of liver disease and mortality in patients with PsLD and needs validation in future studies. 
(Table presented). 
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9. Pregnancy in patients with cirrhosis - Can adverse outcomes be predicted prior to conception? 

Author(s): Westbrook R.H.; O'Grady J.G.; Harrison P.M.; Devlin J.; Heneghan M.A. 

Source: Hepatology; 2009; vol. 50 

Publication Date: 2009 

Publication Type(s): Conference Abstract 

Available  at Hepatology -  from Wiley  

Abstract:Introduction: Pregnancy is rare in patients with cirrhosis due to a combination of 
metabolic, endocrine and sexual dysfunction. We evaluated all cirrhotic patients who self reported 
pregnancy at our centre between 1984 and 2008. Outcomes are examined with respect to the 
severity of cirrhosis at conception. Results: Sixty pregnancies occurred in 29 women with cirrhosis. 
Median age at conception was 29 years (range 16-40). Three patients conceived using in-vitro 
fertilization and 21/60 (35%) of pregnancies were unplanned. Causes of cirrhosis were autoimmune 
(n=26), alcohol related (n=9), viral (n=6), biliary atresia (n=6), genetic (n=4), vascular (n=2) and other 
(n=7). Median model for end stage liver disease (MELD) score at conception was 7 (6-17), median UK 
end stage liver disease (UKELD) score was 44 (36-53) and 37 patients were Child Pugh (CP) A and 16 
patients CP B. Scores could not be calculated for 7 patients. Overall, the rate of fetal loss was 26/60 
(43%), with 17/60 (28%) due to spontaneous miscarriage and 9/60 (15%) due to termination of 
pregnancy. Miscarriage was associated with a higher UKELD score, but this didn't reach significance 
(43 vs. 45, p=0.07). Fifty five patients (92%) underwent screening OGD in the 2nd trimester and 28 
(51%) had confirmed esophageal varices. One patient developed spontaneous labour following 
screening OGD at 24 weeks gestation. There were 36/60 (57%) live-births, including 2 twin 
pregnancies. Patients who delivered by caesarean section (n=19) had a statistically higher UKELD 
score at conception (44 vs. 41, p=0.04) when compared to vaginal delivery (n=15). MELD (9.1 vs. 6.5, 
p=0.07) and CP (p=0.09) scores did not reach significance. Six neonates required admission to a 
special care baby unit. Life threatening maternal complications occurred in 10% and included 
variceal bleeding (n=3) and hepatic decompensation (n=3). Two required ICU admission, one died 
from a splenic variceal bleed and one underwent liver transplantation following post partum 
decompensation. Higher UKELD (46 vs. 43, p=0.04) and CP (p=0.02), but not MELD (9.2 vs. 7.9, 
p=0.08) scores at conception had a statistically significant increased rate of adverse events for the 
mother. Conclusions: In this study of pregnant cirrhotic patients, the live birth rate is 57%. 
Development of life threatening complications occurs in approximately 10% and can be predicted by 
the UKELD and CP score around conception. This data allows for patients to be appropriately 
counselled with regards to the live birth rate and complications likely to be encountered during 
pregnancy, allowing informed decisions to be made. 
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9 Medline (7 OR 8) 5198 

10 Medline (3 AND 6 AND 9) 2 

11 Medline (6 AND 9) 13 
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14 EMBASE (12 OR 13) 0 
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20 EMBASE (18 OR 19) 16159 

22 EMBASE (12 OR 13) 147925 

23 EMBASE (17 AND 20 AND 22) 20 
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