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Predictors of Fetal and Maternal Outcome in the Crucible of 
Hepatic Dysfunction During Pregnancy
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Abstract

Background: Hepatic dysfunction during pregnancy places both the 
mother and the fetus at risk. Investigations which are efficient, cost ef-
fective and easily available for prognostication are required to tackle 
this global problem. We studied the etiologies and evaluated investi-
gations for predictive efficiency.

Methods: One hundred ninety-seven pregnant women with hepatic 
dysfunction during pregnancy were identified. All patients were fol-
lowed up till 8 weeks after termination of pregnancy or death. Clini-
co-demographic, biochemical and hematological data were collected 
and analyzed.

Results: One hundred ninety-seven of 6,122 females had abnormal 
liver function tests. Pre-eclampsia (57%), eclampsia (19%), HELLP 
syndrome (8%), viral infection (6%), hyperemesis gravidarum (5%), 
intrahepatic cholestasis of pregnancy (4%), chronic liver disease (1%) 
and sepsis were encountered. There were 41 fetal deaths, 42% preterm 
deliveries, and NICU admission rate was 27%. Five maternal deaths 
occurred. Maternal anemia, thrombocytopenia, hyperbilirubinemia 
and coagulopathy were statistically significant in adverse fetal out-
comes. Serum bilirubin performed better than INR as a predictor of 
both maternal and fetal outcomes.

Conclusions: Hepatic dysfunction during pregnancy is associated 
with adverse events for both the mother and the fetus and hyperten-
sive disorders remain the major cause. Maternal bilirubin levels and 
INR have a role in predicting adverse feto-maternal outcome.
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Introduction

Pregnancy is a dynamic process which involves anatomical, 

physiological and metabolic changes in the future mother as 
her body adapts to facilitate the growth and development of 
the fetus. Some changes in hepatic function occur normally 
in pregnancy, but need to be differentiated from pathologies 
which carry significant risk to the mother and her baby.

Serum total bilirubin (STB) levels are generally lower in 
pregnant women during all three trimesters, while low con-
jugated bilirubin concentration is observed during the second 
and third trimesters. This phenomenon is often attributed to 
hemodilution and hypoalbuminemia [1].

Serum gamma-glutamyl transferase (GGT) activity levels 
decrease while serum 5'-nucleotidase activity marginally in-
creases during the second and third trimesters.

Serum alkaline phosphatase (ALP) activity may increase 
two- to fourfold in late pregnancy, due to the production of the 
placental isoenzyme and the increase in bone isoenzyme, thus 
rendering it unsuitable for diagnosing cholestasis during preg-
nancy.

Being a hypercoagulable state, pregnancy alters the plas-
ma levels of clotting factors. Fibrinogen and thrombin levels 
increase. Protein S level decreases. Protein C and antithrombin 
III levels remain constant [1-3].

Hepatic dysfunction may occur in 3-10% of pregnancies 
and jaundice is observed in 0.1% [4]. The common causes that 
are associated with pregnancy are: 1) pre-eclampsia (PEC)/ec-
lampsia (EC); 2) HELLP syndrome (hemolysis, elevated liver 
enzymes and low platelets); 3) hyperemesis gravidarum (HG); 
4) intrahepatic cholestasis of pregnancy (ICP); and 5) acute 
fatty liver of pregnancy (AFLP).

In addition to the above, various pregnancy unrelated liver 
diseases also contribute to the spectrum such as: 1) pre-exist-
ing liver disease: autoimmune liver disease, Wilson’s disease, 
cirrhosis, and viral hepatitis B/C; 2) co-incidental disease: vi-
ral hepatitis, drug-induced liver injury, and sepsis; and 3) ex-
acerbations of unrelated illness: hepatic adenomas and Budd-
Chiari syndrome.

The characteristics of the pregnancy-specific liver diseas-
es are described in Table 1, and it is evident that hepatic dys-
function has a significant impact on maternal as well as fetal 
outcome in pregnancy [5].

A few Indian studies have brought forth data regarding 
the prevalence of pregnancy-specific liver diseases, and these 
are similar to international results [6-10]. The global nature 
of this problem necessitates continued research so as to iden-
tify individuals at risk and to provide better monitoring, care 
and delivery facilities. We found only one study which fo-
cused on the utility of a few blood investigations as a tool 
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for prognostication in females with pregnancy-specific liver 
disease [11].

The present study thus seeks to address this important is-
sue by analyzing a larger number of variables of interest/inves-
tigations and deriving logical conclusions regarding prognos-
tic indicators for both fetal and maternal outcome in hepatic 
dysfunction during pregnancy.

Materials and Methods

This was a prospective cohort study conducted in the Depart-
ment of Gastroenterology & Hepatology in a tertiary care hos-
pital in Mysore district, Karnataka, India.

Patient selection

During the period from September 1, 2014 to September 1, 
2016, pregnant females who reported to the Department of 
Gastroenterology and Hepatology as well as Department of 
Obstetrics at the Jagadguru Sri Shivarathreeshwara Univer-
sity Hospital (Mysore, India) underwent routine blood in-
vestigations and liver function tests (LFTs). Patient history, 
progress notes and investigation details were stored in a com-
puterized database. Patients with aspartate aminotransferase 
(AST) > 40 IU/L, alanine aminotransferase (ALT) > 40 IU/L 
or STB > 1 mg/dL were included in the cohort of “hepatic 
dysfunction in pregnancy”. Patient categorization into differ-
ent illness subsets was done according to diagnostic criteria 
formulated by bodies such as the American College of Ob-
stetricians and Gynaecologists (ACOG) and in consultation 
with senior obstetricians. Standards of care provided to the 
patients were condition-specific and as per established guide-
lines.

All patients were followed up until 8 weeks after termi-
nation of pregnancy/delivery, irrespective of the outcome. 
This study was approved by the institutional ethics commit-
tee, and informed, valid consent for inclusion in the study 
was obtained from the patients. The study was also regis-
tered in the WHO approved Thai clinical trials registry (ID- 
TCTR20161215001).

Data analysis

Tabulated data sheets were created which included patient de-
mographic characteristics, relevant laboratory investigations 
and notes on feto-maternal outcome as well as complications 
if they had been encountered. Fetal and maternal deaths were 
considered as the outcomes of interest. Statistical analyses 
were done using XLSTAT 2016 statistical software and online 
calculators at www.vassarstats.net. All reported P values are 
two-tailed and P < 0.05 was considered statistically significant.

Results

Patient characteristics

During the study period from September 1, 2014 to Septem-
ber 1, 2016, 6,122 pregnant females were screened for hepatic 
dysfunction as evidenced by abnormalities in LFTs. A cohort 
of 197 (3.2%) patients was identified.

Table 2 describes the clinico-demographic characteristics 
and etiology of hepatic dysfunction in the study cohort. The 
median age was 25 years (range 22 - 28), 122 (62%) were 
primigravida, 179 (91%) were booked, six (3%) had twin 
pregnancies, while 53 (27%) had bad obstetric history. Co-
morbidities such as hypothyroidism (32, 16%), diabetes (14, 
7%) and obesity (15, 8%) were observed. Seventy-two (37%) 
women were anemic. Sixty percent of the cohort was aged 25 
years or less. In 76% of the patients, the mode of delivery was 
cesarean section.

Causes of hepatic dysfunction

Hepatic dysfunction in PEC was most commonly encountered 
(113, 57%), followed by EC (37, 19%), HELLP syndrome (15, 
8%), viral infection (V) (12, 6%), HG (9, 4.5%), ICP (eight, 
4%), chronic liver disease (CLD) (two, 1%), and sepsis (S) 
(one, 0.5%), respectively. Young, primis aged below 25 years 
made up the majority of the PEC, EC as well as HELLP 
groups. The patients included in the CLD group comprised one 

Table 1.  Pregnancy-Specific Causes for Hepatic Dysfunction

PEC/EC HELLP ICP HG AFLP
Incidence 3% 0.2-0.8% 0.1-0.2% 0.3-2% 0.008%
Maternal mortality 15-20% 1.1-3.4% Unknown Rare 12.5-18%
Fetal mortality 13-30% 6-70% 8-35% Rare 7-66%
LFT derangement 20-30% 40-50% 60-90% 40-50% 100%
Occurrence (trimester) Second/third Third Second/third First Third
ALT × 2 to × 5 × 2 to × 30 × 1.5 to × 8 × 2 to × 5 × 3 to × 15
STB (mg/dL) < 5 1.5-10x < 6 < 4 4-15x

ALT: alanine aminotransferase; STB: serum total bilirubin; PEC/EC: preeclampsia/eclampsia; HELLP: hemolysis, elevated liver 
enzymes, low platelets; AFLP: acute fatty liver of pregnancy; ICP: intrahepatic cholestasis of pregnancy; HG: hyperemesis 
gravidarum.
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individual suffering from autoimmune hepatitis (AIH) and the 
other from extra-hepatic portal venous obstruction with liver 
cirrhosis.

Symptoms and complications

Table 3 describes the symptoms, complications and co-mor-
bidities observed in the study cohort. Overall, 78% of the co-
hort subjects reported symptoms. Pruritus (26%) and gastro-
intestinal (GI) symptoms (22%) were most often encountered. 
The prevalence of jaundice was highest among those suffer-
ing from viral infections. Pre-existing co-morbidities were 
observed with higher frequency in ICP patients. None of the 
patients with HG developed jaundice or pruritus during the 
entire course of their pregnancies. The incidence of headache 
and GI symptoms was relatively higher in the HELLP group 
when compared to PEC and EC groups. Pruritus was reported 
maximally amongst patients with ICP.

Complications such as placental abruption (2%) and re-
nal dysfunction (3%) occurred. These were predominantly ob-
served in the PEC, EC, HELLP and sepsis groups, and not in 
others.

Laboratory investigations

The highest median levels of STB were seen in viral infection 

and sepsis, while the highest AST and ALT levels were seen 
in viral infection, sepsis and HELLP, respectively (Table 4). 
Anemia (72, 37%), thrombocytopenia (61, 31%) and coagu-
lopathy (52, 26%) were observed. Median hemoglobin levels 
were lowest in sepsis, CLD and HELLP. LFTs of majority 
(92%) of the population had improved within 2 weeks of 
delivery; however, 12 patients with viral infection, one with 
AIH and three with ICP had a relatively prolonged course 
of recovery, and required a mean period of 26 ± 4 days for 
resolution.

The viruses encountered in decreasing order of frequency 
were hepatitis B virus (7, 58%), dengue (2, 17%), hepatitis 
E (2, 17%), and hepatitis A (1, 8%), respectively. Two fetal 
deaths occurred in the hepatitis B virus group, while no moth-
ers had adverse outcomes.

Fetal outcomes

Table 5 highlights the fetal and maternal outcomes in the co-
hort. Majority of the pregnancies were singleton (191, 94%) 
and 105 (52%) were males. Eighty-six (42%) were pre-term 
deliveries and 127 (63%) had low weight when adjusted for 
gestational age. There were 41 (20%) fetal deaths and 54 
(27%) NICU admissions. A higher number of fetal adverse 
events were encountered in patients with sepsis (50%), CLD 
(50%), HELLP (47%) and EC (38%). In the CLD group, fe-
tal demise occurred in the female suffering from AIH. There 

Table 2.  Age Wise Demographics and Etiology of Hepatic Dysfunction

Age
< 21 (N = 29) 21 - 25 (N = 89) 26 - 30 (N = 62) 31 - 35 (N = 11) > 35 (N = 6) Total (%) (N = 197)

Demographics
  Primigravida 28 (97%) 58 (65%) 32 (52%) 2 (18%) 2 (33%) 122 (62%)
  Booked 23 (79%) 81 (91%) 58 (94%) 11 (100%) 6 (100%) 179 (91%)
  BOH 1 (3%) 18 (20%) 25 (40%) 6 (54%) 3 (50%) 53 (27%)
  Hypothyroidism 2 (7%) 9 (10%) 16 (26%) 2 (18%) 3 (50%) 32 (16%)
  Anemia 11 (38%) 31 (35%) 25 (40%) 1 (9%) 4 (67%) 72 (37%)
  Diabetes 1 (3%) 8 (9%) 2 (3%) 1 (9%) 2 (33%) 14 (7%)
  Twin pregnancy - 3 (3%) 1 (2%) 1 (9%) 1 (17%) 6 (3%)
  Cesarean 18 (62%) 69 (78%) 49 (79%) 9 (81%) 5 (83%) 150 (76%)
Causality
  Pre-eclampsia 11 (38%) 50 (56%) 39 (63%) 8 (73%) 5 (83%) 113 (57%)
  Eclampsia 9 (31%) 18 (20%) 7 (11%) 2 (18%) 1 (17%) 37 (19%)
  HELLP 2 (7%) 9 (10%) 4 (6%) - - 15 (8%)
  Viral infection 2 (7%) 4 (4%) 5 (8%) 1 (9%) - 12 (6%)
  Hyperemesis 2 (7%) 4 (4%) 3 (5%) - - 9 (5%)
  ICP 2 (7%) 3 (3%) 3 (5%) - - 8 (4%)
  CLD - 1 (1%) 1 (2%) - - 2 (1%)
  Sepsis 1 (3%) - - - - 1 (0.5%)

BOH: bad obstetric history; CLD: chronic liver disease.
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were six miscarriages, 14 stillbirths and 21 infant deaths. 
Overall, the HG and ICP groups had relatively good fetal 
outcomes. All twin pregnancies had favorable outcomes. The 
median age of the mothers who had adverse fetal outcome 
was 24 years (range 21 - 26), and 56% were aged 25 years 
or lesser.

Maternal outcomes

One hundred fifty (76%) patients underwent cesarean sections. 
Ten patients (5%) required ICU admission. Five (2.5%) mater-
nal deaths collectively occurred in the EC (two), HELLP (two) 
and sepsis (one) groups. The median age was 24 years (range 
21 - 28) for the patients who expired. Majority of the mothers 

recovered well after their deliveries.

Risk factors in feto-maternal outcome

Median values of laboratory parameters in the fetal and mater-
nal adverse event groups are provided in Table 4. Low values 
of hemoglobin, platelet counts and high levels of total biliru-
bin, AST and ALT were observed in maternal adversities, and 
these were significantly different from that of the fetal adversi-
ties. Median age of the mothers in both groups was 24 years.

Statistical analysis of the association between the co-
morbidities and hematological parameters to feto-maternal 
outcome yielded interesting results (Table 6). We observed the 
presence of maternal factors such as anemia (odds ratio (OR): 

Table 3.  Population Demographics and Symptomatology

PEC  
(N = 113)

EC  
(N = 37)

HELLP  
(N = 15)

V  
(N = 12)

HG  
(N = 9)

ICP  
(N = 8)

CLD  
(N = 2)

S  
(N = 1)

Total  
(N = 197)

Demographics
  Age, median (IQR) 25 (23 - 28) 23 (21 - 26) 23 (22 - 29) 26 (22 - 29) 24 (21 - 29) 25 (20 - 28) 24 19 25 (22 - 28)
  Primigravida 68 (60%) 25 (68%) 9 (60%) 7 (58%) 6 (67%) 5 (63%) 1 (50%) 1 (100%) 122 (62%)
  BOH 32 (28%) 5 (14%) 5 (33%) 5 (42%) 2 (22%) 3 (38%) 1 (50%) - 53 (27%)
  Diabetes 10 (9%) 1 (3%) 0 - - 3 (38%) 0 - 14 (7%)
  Hypothyroidism 22 (19%) 3 (8%) 2 (13%) - 1 (11%) 3 (38%) 1 (50%) - 32 (16%)
  Obesity 12 (11%) - 1 (7%) - 1 (11%) 1 (13%) - - 15 (8%)
Symptoms
  Headache 21 (19%) 9 (24%) 5 (33%) 2 (17%) 1 (11%) - - - 38 (19%)
  Nausea/vomiting 15 (13%) 6 (16%) 7 (46%) 3 (25%) 9 (100%) 1 (13%) 1 (50%) 1 (100%) 43 (22%)
  Pruritus 27 (24%) 5 (14%) 3 (20%) 7 (58%) - 8 (100%) 1 (50%) - 51 (26%)
  Jaundice 2 (2%) 2 (5%) 3 (20%) 10 (83%) - 2 (25%) 1 (50%) 1 (100%) 21 (11%)
  Abruptio placentae 1 (1%) - 2 (13%) - - - - 1 (100%) 4 (2%)
  Renal dysfunction 2 (2%) 2 (5%) 1 (7%) - - - - 1 (100%) 6 (3%)

Table 4.  Laboratory Investigations in Various Etiologies and Outcomes

STB AST ALT INR Hb% PLT
Pre-eclampsia 1.2 (0.9 - 1.4) 48 (45 - 52) 56 (52 - 60) 1 (0.9 - 1.1) 12.2 (10.3 - 12.7) 2.1 (1.75 - 2.5)
Eclampsia 1.4 (1.3 - 1.5) 53 (44 - 61) 60 (51 - 67) 1.1 (1 - 1.5) 12.4 (10.7 - 13) 1.9 (1.4 - 2.4)
HELLP 1.3 (1 - 1.5) 108 (88 - 136) 130 (97 - 152) 1 (0.9 - 1.1) 10.2 (9.7 - 12.7) 1 (0.9 - 1.2)
Viral infection 2.8 (2.6 - 3.1) 192 (87 - 317) 216 (93 - 348) 1.2 (1 - 1.6) 12.1 (10.7 - 12.9) 1.9 (1.2 - 2.1)
Hyperemesis 0.9 (0.9 - 1.1) 50 (47 - 57) 55 (51 - 67) 1 (0.9 - 1) 12.9 (12.4 - 13.2) 2.2 (1.9 - 2.5)
ICP 1.1 (1 - 2.2) 59 (53 - 66) 66 (60 - 70) 0.9 (0.9 - 1) 12.7 (11.2 - 13.4) 1.9 (1.3 - 2.3)
CLD 2.1 40 48 1.3 9 1
Sepsis 2.8 131 142 1.1 7.7 1.8
Adverse events
  Fetal 1.5 (1.4 - 2.7) 61 (52 - 94) 70 (58 - 107) 1.1 (1 - 1.6) 11 (9 - 13) 1.3 (1 - 2)
  Maternal 3.3 (2.9 - 4.5) 131 (100 - 217) 142 (110 - 253) 1.1 (1 - 2) 8.8 (8 - 11) 0.8 (0.4 - 1.3)

PLT: platelet count.
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2.16; 95% CI: 1.07 - 4.34; P = 0.03), thrombocytopenia (OR: 
3.47; 95% CI: 1.7 - 7.08; P = 0.0006), and hyperbilirubinemia 
(OR: 5.18; 95% CI: 1.7 - 15.2; P = 0.002) and coagulopathy 
(OR: 1.36; 95% CI: 1.36 - 5.7; P = 0.005) to be significantly as-
sociated with adverse fetal outcome, while only thrombocyto-
penia (OR: 9.4; 95% CI: 1.03 - 86.6; P = 0.03) and hyperbiliru-
binemia with a cut-off of 2.7 mg/dL (P < 0.0001) were deemed 
statistically significant in maternal adversities. Co-morbidities 
such as diabetes or hypothyroidism did not have statistical sig-
nificance in either outcome. Upon applying Fisher’s exact test 
(two-tailed) to the outcome groups at various maternal age cut-
offs, no statistical significance could be detected.

Receiver operating characteristic (ROC) curve analyses of 
maternal levels of hemoglobin, platelet counts, total bilirubin 
and INR and their impacts on fetal as well as maternal outcome 
were done. The area under the ROC (AUROC) for maternal 
INR (0.65) (95% CI: 0.55 - 0.75; P = 0.004), and maternal 
total bilirubin level (0.81) (95% CI: 0.72 - 0.89; P < 0.0001) 
were interpreted as clinically significant, and maternal biliru-

bin levels performed better as a prognostication tool for fetal 
outcome (Fig. 1a).

In relation to maternal outcome, the AUROC for INR 
(0.65) (95% CI: 0.39 - 0.92, P = 0.25) and bilirubin (0.98) 
(95% CI: 0.91 - 1.0, P < 0.0001) indicated the superiority of 
bilirubin levels as an outcome predictor (Fig. 1b). The thresh-
old level for STB was computed to be 2.7 mg/dL with a sensi-
tivity of 100% and a specificity of 95%.

Discussion

The overall incidence of hepatic dysfunction observed in preg-
nancies was 3.2% which corroborates rates observed in other 
studies [4]. PEC with hepatic dysfunction was most commonly 
encountered (1.8%), followed by EC (0.6%), HELLP (0.24%), 
viral infection (0.19%), HG (0.14%), ICP (0.13%), CLD 
(0.03%) and sepsis (0.01%), respectively. The observation of 
PEC with hepatic dysfunction as a major subset of the illness 

Table 5.  Feto-Maternal Outcomes in Patients With Hepatic Dysfunction

PEC  
(N = 118)

EC  
(N = 37)

HELLP 
(N = 15)

V  
(N = 12)

HG  
(N = 9)

ICP  
(N = 9)

CLD  
(N = 2)

S  
(N = 1)

Total  
(N = 203)

Fetal outcome (N = 203)
  Single fetus 108 (92%) 37 (100%) 15 (100%) 12 (100%) 9 (100%) 7 (78%) 2 (100%) 1 (100%) 191 (94%)
  Male fetus 64 (54%) 19 (51%) 5 (33%) 7 (58%) 4 (44%) 3 (33%) 2 (100%) 1 (100%) 105 (52%)
  Pre-term 52 (44%) 18 (49%) 10 (67%) 1 (8%) 2 (22%) - 2 (100%) 1 (100%) 86 (42%)
  LBW 75 (64%) 27 (73%) 14 (93%) 4 (33%) 2 (22%) 2 (22%) 2 (100%) 1 (100%) 127 (63%)
  Infant death 8 (7%) 9 (24%) 3 (20%) 1 (8%) - - - - 21 (10%)
  Miscarriage 3 (3%) 1 (3%) 2 (13%) - - - - - 6 (3%)
  Stillbirth 5 (4%) 4 (11%) 2 (13%) 1 (8%) - - 1 (50%) 1 (100%) 14 (7%)
  FDR 16 (14%) 14 (38%) 7 (47%) 2 (17%) - - 1 (50%) 1 (100%) 41 (20%)
  NICU 30 (25%) 16 (43%) 6 (40%) 1 (8%) - 1 - - 54 (27%)
Maternal outcome (N = 197)
  Death - 2 (5%) 2 (13%) - - - - 1 (100%) 5 (2.5%)
  ICU 1 4 4 - - - - 1 10 (5%)
  Cesarean 89 (79%) 31 (84%) 10 (67%) 12 (100%) 2 (22%) 3 (38%) 2 (100%) 1 (100%) 150 (76%)

ICU: intensive care unit; LBW: low birth weight; FDR: fetal death rate; NICU: neonatal intensive care unit.

Table 6.  Risk Factors in Maternal and Fetal Outcomes

Maternal risk factor
Adverse fetal outcome Adverse maternal outcome

Odds ratio P value Odds ratio P value
Primigravida 0.95 1 0.4 0.37
Hypothyroidism 1.62 0.34 3.6 0.18
Diabetes 0.27 0.3 - 1
Anemia 2.16 0.03 7.29 0.06
Thrombocytopenia 3.47 0.0006 9.4 0.03
Coagulopathy 1.36 0.005 0.69 1
Hyperbilirubinemia 5.18 0.002 3.9 0.0001
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spectrum is also similar to prior data, although in contrast, ICP 
occurrence was not as frequent [7-10].

Majority reported pruritus and GI symptoms such as nau-
sea and vomiting, although a significant proportion of individ-
uals belonged to the categories of ICP and HG, respectively. 
Jaundice was observed mostly in cases of viral hepatitis.

The fetal mortality rate was 20% in patients with hepatic 
dysfunction, and there were also more instances of premature 
deliveries, low birth weight babies and NICU admissions. 
Women with EC and HELLP generally had a higher incidence 
of fetal and maternal adversities than other subgroups while 
HG and ICP were comparatively safer.

The overall incidence of anemia in patients with hepatic 
dysfunction was 37%, and 58% of them were young mothers. 

Although median levels of maternal hemoglobin were normal 
overall, a significantly lower level was seen in females who had 
adverse events. Various studies have described the relationship 
between maternal anemia and adverse fetal outcome [12, 13]. In 
our study, although low maternal hemoglobin levels had signifi-
cant statistical correlation with both fetal and maternal adversi-
ties, its use as a predictor of outcome could not be validated.

Thrombocytopenia can occur in 8-10% of all pregnancies, 
with lower levels reported during the last trimester. Gestation-
al thrombocytopenia (75%), hypertensive disorders (15-20%) 
and immune processes (3-4%) contribute more to the spectrum 
[14]. In the cohort, lowest median levels of platelets were en-
countered in the HELLP and CLD groups. Thrombocytopenia 
was associated with poor outcome in both mother and the fe-

Figure 1. ROC curves showing predictive performance of bilirubin and INR in (a) fetal adversities and (b) maternal adversities. 
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tus, albeit with an unsatisfactory predictive capability.
INR and STB consistently demonstrated good statisti-

cal and clinical significance in feto-maternal outcomes. STB 
was superior to INR as a diagnostic test in correctly identify-
ing high-risk patients and thereby aiding in prognostication. 
Its utility in predicting maternal outcome was excellent and 
also demonstrated good sensitivity and specificity at a cut-off 
value of 2.7 mg/dL. We identified studies which had looked 
into the association of elevated bilirubin levels with pregnancy 
outcomes. Two studies had associated elevated bilirubin levels 
to maternal adversities [11, 15]. Only one study had provided 
ROC-based data regarding the utility of serum bilirubin and 
INR levels on maternal health, and demonstrated their prog-
nostic capabilities [11]. No ROC-based data regarding the in-
fluence of maternal blood investigations on the fetal outcome 
were provided in any previous studies.

Overall maternal death rate was 2.5%, and this figure 
was largely achieved due to early identification of the illness 
and appropriate management strategy including monitoring, 
prompt delivery and intensive care. Maternal ICU admission 
rates were similar to other studies [7-10]. A large number of 
women had been hospitalized within a week of onset of symp-
toms, and 73% delivered within the first 36 h after admission. 
In 165 (84%) of the patients, the LFT improved within the first 
96 h after delivery, irrespective of the fetal outcome, and this 
figure rose to 92% over a 2-week period, and near total by 4 
weeks. Viral infections in the mother were generally associ-
ated with a longer recovery period.

Conclusion

Patients with hepatic dysfunction form a special subset in preg-
nancies and it is frequently encountered in hypertensive disorders 
of pregnancy. The symptomatology is usually non-specific. It 
could occur as a novel incident or as a flare of a pre-existing liver 
disease. Overall, there is an increased incidence of fetal adverse 
events in pregnant females with hepatic dysfunction. The impact 
of hepatic disorders on the mother is also significant. Maternal 
anemia, thrombocytopenia, coagulopathy and hyperbilirubine-
mia have significant association with fetal outcome. Identifica-
tion of at-risk patients is important, and careful monitoring cou-
pled with expeditious delivery may reduce harm to both mother 
and her baby. Maternal levels of STB and INR could serve as 
reliable tools in risk-stratification as well as prognostication in 
patients with hepatic dysfunction during pregnancy.
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