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ABSTRACT

Background: The spectrum of jaundice in pregnancy varies from a benign condition with good maternal and fetal
outcome to a severe form resulting in liver failure and maternal and fetal mortality. Jaundice may complicate 3-5% of
pregnancies. Present study was aimed to analyze the cause, course and impact of jaundice during pregnancy so as to
have better understanding and hence better feto-maternal outcome. The present study aimed to analyze the various
causes of hepatic dysfunction in pregnancy, maternal and fetal outcome in pregnancies complicated by jaundice and
various hematological and liver function variables for predicting maternal and fetal outcome.

Methods: The present study was an observational study conducted in the department of obstetrics and gynecology,
Pt. JNM medical college and associated Dr. BRAM hospital, Raipur (CG) over period of 2 year from September 2018
to September 2020.

Results: Total 0.72% pregnancies were complicated by jaundice. HELLP syndrome was the commonest cause of
jaundice in pregnancy (36.7%), followed by viral hepatitis (32.7%). Hepatitis E was the most common type of viral
hepatitis (91.8%). Hemolytic jaundice presented with best maternal outcome (maternal mortality rate 8.6%). Worst
maternal outcome was seen in AFLP (maternal mortality rate 100%). Best fetal outcome was seen in viral hepatitis
(live birth rate 67.6%), whereas worst noted with AFLP (fetal death rate 66.6%). Higher total serum bilirubin, higher
serum AST, anemia and deranged INR had significant correlation with maternal mortality.

Conclusions: HELLP syndrome and viral hepatitis are preventable causes of jaundice yet it contributed to significant
proportion of maternal deaths in 26.5 and 18.5% cases respectively. AFLP is often under diagnosed and had a
fulminant course in pregnancy causing maternal and fetal mortality.

Keywords: Jaundice, Pregnancy, Feto-maternal outcome

INTRODUCTION

Hepatic dysfunction though complicates only 3-5% of
pregnancies but it leads to perinatal mortality in 60% of
cases and maternal mortality in 14% to 100% of cases
depending upon the cause.*

Jaundice can be classified in pregnancy on the basis of
jaundice in existing liver diseases, coincidental liver
diseases and specific to pregnancy.?

Pre-existing liver disease

Cirrhosis, portal hypertension, autoimmune hepatitis,
primary biliary cirrhosis, Wilson’s disease, and chronic
viral hepatitis A B and C.

Liver diseases coincidental to pregnancy

Budd Chiari syndrome, acute viral hepatitis A, B, C, and

E, alcohol induced liver disease and pregnancy and
gallstone causing liver diseases.
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Liver diseases unique to pregnancy

Cholestasis of pregnancy, Acute fatty liver of pregnancy,
Preeclampsia, Eclampsia and HELLP syndrome.
Pregnancy is characterized by number of physiological
changes in various organs including liver.®

Table 1: Physiological changes in liver profile during
pregnancy.

Alkaline phosphatase level rise three to
fourfold because of placental production.
Clotting factors I, 11, V, VII, VIII, X and
XII.

Ceruloplasmin level are increased
Transferrin level are increased.
Gallbladder contractility.

Albumin and protein C levels and

Increases

Decreases Anti-thrombin 111 and protein S levels are
decreased
Liver transaminase level (AST, ALT).
No change cey Ie_vel,
Bilirubin level,

Pro-thrombin time remains same.

The diagnosis of liver diseases in pregnancy is
challenging and relies on laboratory investigations. Signs
and symptoms are often nonspecific and consist of
jaundice, nausea, vomiting and abdominal pain. Effects
of underlying liver disorders are varied ranging from a
benign course to a severe form leading to maternal and
fetal mortality.

The present study aimed to analyze the various causes of
hepatic dysfunction in pregnancy, maternal and fetal
outcome in pregnancies complicated by jaundice and
various hematological and liver function variables for
predicting maternal and fetal outcome.

METHODS

The present study was an observational study conducted
in the Department of Obstetrics and Gynecology, Pt.
JNM Medical College and associated Dr. BRAM
hospital, Raipur (CG) over period of 2 year from
September 2018 to September 2020. Clearance to
perform the study was taken by institutional scientific and
ethical committee

Inclusion criteria

All antenatal women with abnormal liver function tests
admitted at DR. BRAM hospital were studied during this
period and 113 such women were included in this study.

Exclusion criteria

Women who did not give informed consent for the study
were excluded from the study.
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Data analysis

Data was analyzed using SPSS 20.0 statistical software.
Receiver operating characteristic (ROC) curves were
plotted for hemoglobin, platelet counts, total serum
bilirubin, AST, ALT, INR, and their predictive
performance with maternal mortality as primary outcome
was analyzed. Bivariate analysis of laboratory
characteristics with maternal death as primary outcome
was noted. All reported p values are two-tailed and
p<0.05 was considered statically significant.

RESULTS

Table 2 shows the demographic characteristics of the
study population. Most of the study subjects were of 20-
25 years age group (61.9%), not booked for antenatal
care (87.6%), resided in urban area (76.4%), belonged to
lower socio-economic status (63.7%) and were
primigravida (47.7%).

Table 3 describes the most common clinical symptoms
and signs observed in the study population. Yellowish
discoloration of urine and sclera (48.6%) were the most
common presenting symptom, while pallor (100%) and
Icterus (98.2%) were the most common signs observed.

Table 2: Demographic profile of the study subjects in
the study population.

No

: ] )
 Demographic feature
<20 11 9.73
Age (years) 20-25 70 61.9
ey 25-30 24 21.2
>30 8 7.07
Booked 14 12.38
ANC care status Un booked 99 e
- Rural 30 26.6
Residence status Urban 83 oA
Lower
Seriocomic status  class 2 63.7
(modified Middle 28 047
Kuppuswamy class
scale) Upper
class 13 115
Primi 54 47.7
Parit Gravida2 32 28.3
distlri)kl)ution Cravida3 22 19.4
Gravida4 4 3.53
Gravida5 1 0.8

Icterus was seen in 111 out of 113 cases, as rest two of
the cases had mild increase in bilirubin and icterus was
not clinically appreciable.

In two of the eclampsia cases, convulsion was not

apparent at the time of admission since these patients
were unconscious at that time and convulsed later.
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Table 3: Distribution of study subjects according to
clinical symptoms and signs in the study populations.

‘ Symptoms No of cases  Percentage
(n=113) (%)
Yellowish discoloration
of urine/sclera = B2
Anorexia 48 42.4
Headache 32 28.3
Loose motions 30 26.5
Nausea and vomiting 30 26.5
Lethargy 27 23.8
Myalgia 24 21.2
Fever 24 21.2
Epigastric pain 19 16.8
Clay stools 12 10.6
Unconsciousness 12 12.3
Convulsion 12 12.3
Pruritus 11 9.7
Arthralgia 5 4.4
Hematemesis 1 0.8
Signs
Pallor 113 100
Icterus 111 98.2
Edema 51 45.1
Hypertension 50 44.2
Ascites 27 23.8
Abdominal tenderness 11 9.7
Scratch marks 08 7
Hepatomegaly 04 3.5
Splenomegaly 04 3.5
Palmer erythema 04 3.5
Spider nevi 02 1.7
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Table 4: Distribution of study subjects according to
causes of jaundice.

Causes specific to pregnancy

Preeclampsia related

. 41 36.28
disorders
Preeclampsia 27 65.8
Eclampsia 14 34.1
HELLP syndrome 41 100
Acute fatty liver of pregnancy 10 8.84
Intrahepatic cholestasis of 02 1.76
pregnancy
Causes co-incidental to pregnancy
Viral hepatitis 37 32.7
HBV 01 2.7
HCV 02 5.4
HEV 34 91.8
Pre-existing liver disease
Cirrhosis _elnd portal 01 0.8
hypertension
Hemolytic jaundice(sickle) 21 18.5
Congenital hyper-bilirubinemia
Gilberts syndrome 01 0.8
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Figure 1: ROC curve analysis. (A) ROC curve
analysis of predictive performance of total serum
bilirubin with maternal mortality as primary outcome
in preeclampsia related disorders. (B) ROC curve
analysis of predictive performance of serum LDH and
maternal mortality as primary outcome in
preeclampsia related disorders. (C) ROC curve
analysis of predictive performance of serum AST and
maternal mortality as primary outcome in viral
hepatitis. D) ROC curve analysis of predictive
performance of serum ALT and maternal mortality as
primary outcome in viral hepatitis. (E) ROC curve
analysis of predictive performance of hemoglobin and
maternal mortality in hemolytic jaundice. (F) ROC
curve analysis of performance of total bilirubin and
maternal mortality in haemolytic jaundice.

Volume 10 - Issue 4 Page 1386



Kishore R et al. Int J Reprod Contracept Obstet Gynecol. 2021 Apr;10(4):1384-1392

Table 4 highlights the most common causes of hepatic
dysfunction encountered in the study population.
Pregnancy specific liver disorder (46.9%) was the most
common cause of Jaundice in pregnancy in current study.
HELLP syndrome (36.2%) was commonest cause seen in
pregnancy specific group. Among the cause’s co-
incidental to pregnancy, viral hepatitis was the most
common cause in 32.7% of patients. The common causes
of viral etiologies in decreasing order of frequency were
hepatitis E (91.8%), HCV (5.4%), HBV (2.7%). In pre-
existing liver disorders, hemolytic jaundice due to sickle
cell anemia was seen in 18.5% of patients while one
patient had cirrhosis and portal hypertension. One patient
had congenital hyperbilirubinemia due to Gilberts
syndrome.

Table 5 enlists laboratory investigations observed. The
highest level of serum total bilirubin was seen in patients
with AFLP, while the highest level of AST and ALT was
seen in viral hepatitis. Mean hemoglobin and platelet
counts were lowest in patients with HELLP syndrome.

Out of 113 study subjects in our study population, 2
patients with viral hepatitis (1.76%) underwent
spontaneous abortion, 107 (96.4%) women delivered.
Two antenatal women with hemolytic jaundice improved
and discharged while two expired undelivered, out of
which one had AFLP while other was diagnosed with
viral hepatitis. The preferred mode of delivery was

vaginal (73.8%) while LSCS was done in 24.2% of the
study subjects, rest two underwent instrumental delivery.

Receiver operating characteristic (ROC) curve of
maternal levels of hemoglobin, platelet counts, total
bilirubin, INR, AST, ALT and LDH in individual causes
of jaundice were plotted.

In preeclampsia related disorders and HELLP syndrome,
the area under the ROC (AUROC) for bilirubin (0.708)
(p=0.02) with a threshold level of >4.8 mg/dl with 90%
sensitivity and 43.3% specificity, serum LDH (0.688)
(p=0.02) with a threshold level of >884 IU/L with 90%
sensitivity and 53.3% specificity were found superior to
platelet count and INR as outcome predictor.

In relation to Acute viral hepatitis the area under the ROC
for serum bilirubin (0.7) (p=0.13), serum AST (0.757)
(p=0.01) and serum ALT (0.65) (p=0.10), serum AST
was found superior as adverse outcome predictor with a
threshold of >548 having 100% sensitivity and 50%
specificity.

In hemolytic jaundice, both hemoglobin level and total
bilirubin were found statistically significant as outcome
predictor with p<0.0001, the threshold of hemoglobin
<5.1 mg% having 100% sensitivity and 94% specificity
and the threshold of bilirubin >6 mg/dl having 100%
sensitivity and 94% specificity.

Table 5: Laboratory investigations in various etiologies of jaundice.

Etiology HELLP % (n) AFLP%(n) IHCP % (n) x;;aa'ﬁﬁ § % (1) JH:IE‘;'%S% o (1)

Parameter

S. Bilirubin (mg/dl)

<5 36.5 (15) - 100 (2) 8.1 (3) 90.4 (19)

5-<10 58 (24) - - 45.9 (17) 9.5 (2)

10-15 4.8(2) - - 32.4 (12) -

>15 - 100 (10) - 13.5 (5) -

Mean 5.7+4.6 15.4+4.7 5.4+1.4 9.3+4.7 4.6x4.7

AST (1U/L)

<100 26.8 (11) 10 (1) 50 (1) 2.7 (1) 90.4 (19)

100-<500 63.4 (26) 50 (5) 50 (1) 24.3 (9) 9.5(2)

500-<1000 9.7 (4) 20 (2) - 54 (20) -

>1000 - 20 (2) - 18.1 (7) -

Mean 194.9+370.8 518.1+379.7 103.3+66.0 646.8+379.3 70.1+388.0

ALT (1U/L)

<100 39 (16) 10 (1) 100 (2) 5.4 (2) 90.4 (19)

100-<500 53.6 (22) 50 (5) - 24.3 (9) 9.5 (2)

500-<1000 7.3 (3) 30 (3) - 51.3 (19) -

>1000 - 10 (1) - 18.9 (7) -

Mean 144.9+346.5 480.1+£343.0 54.2+115.2 614.3+351.5 54.4+115.2

Platelet count (lac/mm3)

<50,000 17 (7) 20% (2) - 2.7 (1) 2.7 (1)

50,000-<1 60.9 (25) 20 (2) - 8.1 (3) 9.5 (2)

1-<1.5 14.6 (2) 20 (2) - 16.2 (6) 9.5 (2)

>1.5 17.7 (7) 40 (4) 100 (2) 87 (27) 76.1 (16)

Mean 106.5+106.1 125.3+111.6 376.5+£141.5 270.3+104.6 212.7+105.8
Continued.
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Etiology HELLP % (n) AFLP%(n) IHCP % (n) el U 'J":J‘r‘lg'%g% % (n
Hb (gm%o)

<4 0 0 - 5.4 (2) 0

4-6.9 33.3(7) 30 (3) - 13.5 (5) 23.8 (5)

7-8.9 21.9 (9) 10 (1) 50 (1) 21.6 (8) 47.6 (10)
9-10.9 39.02 (16) 40 (4) 50 (1) 35.1 (13) 23.8 (5)

>11 21.9 (9) 20 (2) - 24.3 (9) 4.7 (1)

Mean 9.242.6 9.142.8 9.9+1.5 9.442.5 7.142.6

Table 6: Distribution of study subjects as per maternal complications in various causes of jaundice.

Maternal complication % (n
Disease Obstetric

Antenatal Postnatal RIS
Causes unigue to pregnancy
APH (Abruption)-9.7 (4) Atonic PPH-24.3 (10) ARDS-2.4 (1)
Preeclampsia Preterm labor-58.5 (24) DIC-9.7 (4) MODS-9.7 (4)
related disorder PROM-21.9 (9) Hepato-renal syndrome-14.6 (6)
(n=41) Prolong labor-7.3 (3) Sepis-2.4 (1)
Hemorrhagic shock-2.4 (1)
APH (abruption grade 4)-10 (1)  Atonic PPH -50 (5) ARDS-20 (2)
Preterm labor-70 (7) Puerperal sepsis-20 (2) MODS-30 (3)
Acute fatty liver PROM-30 (3) Hepatorenal syndrome-20 (2)
of pregnanc Hepatic
(nzplog ’ Prolong labor-40 (4) enc%phalopathy-40 (4)

Fulminant hepatic failure-10 (1)
Sepsis-20 (2)
Intra hepatic
cholestasis of Atonic PPH-50 (1) Wound infection-50 (1)
pregnancy (n=2)
Causes coincidental to pregnancy

APH (grade 3 abruption)-8.1 (3) PPH-2.7 (1) ARDS-5.4 (2)
Preterm labor-45.9 (17) DIC-16.2 (6) Hepatic encephalopathy-16.2 (6)
PROM-35.1 (13) Hepatorenal syndrome-10.8 (4)
Viral hepatitis Abortion (spontaneous)=5.4 (2) Fulminant hepatic failure-16
(n=37) Prolong labor-13.5 (5) Wound infection-2.7 (1)
Sepsis-8.1

Hemorrhagic shock
(Coagulopathy)-5.4 (2)
Pre-existing liver disorders

Hemolytic Preterm labor-19.04 (4) PPH-4.7 (1) Wound infection=4.7 (1)

emoiytl PROM-23.8 (5) Sickle cell crisis-38 (8)

jaundice ==

(n=21) Sepsis=4.7 _(1)
Hemorrhagic shock=4.7 (1)

Chronic liver

disease (n=1) Preterm labor-100 (1)

Congenital hyperbilirubinemia
Gilberts (n=1) Preterm labor-100 (1)

Table 7: Bivariate analysis of laboratory characteristics with poor maternal outcome as primary outcome.

Variable Alive (Mean £ 2 SD) Dead P value
Total serum bilirubin 6.6+3.6 11.46+5.48 0.005
Thrombocytopenia 1.72+1.03 1.41+1.08 0.699
Anemia 9.3+2.17 7.5+3.1 0.009
INR 1.46+0.36 1.74+0.50 0.02
AST 317.03+£338.3 487.03+457.17 0.036
ALT 299.04+330 405+392.6 0.235
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Bivariate analysis of laboratory characteristics with poor
maternal outcome as primary outcome had significant
results. Higher total serum bilirubin, INR, serum AST
and low hemoglobin level had significant correlation with
adverse maternal outcome (p=0.005, 0.02, 0.03 and 0.009
respectively). However, laboratory values of platelet and
serum ALT were not significant as prognostic markers.

DISCUSSION

Hepatic dysfunction complicates about 3-5% of
pregnancies but it leads to perinatal mortality in 60% of
cases and maternal mortality in 14 to 100% of cases
depending upon the cause.! The present study aimed at
analyzing the feto-maternal outcome in presence of
jaundice or deranged liver function tests in pregnancy.
The various parameters in the study subjects were
analyzed and compared with standard literature readings
available.

During the study period of two year from September
2018 to September 2020 15,538 deliveries were
conducted in the institute and 113 women had jaundice.
The incidence of jaundice in this study was found to be
0.72% comparable to the results as cited by Satia (0.81%)
and Jayati et al (0.95%) while the incidence was very low
in the study done by Sunanda et al (0.15%).%® Present
study was conducted at a tertiary referred care center
dealing with referred cases of preeclampsia, HELLP
syndrome, hepatitis and chronic liver diseases, besides
the area is a belt of sickle cell anemia leading to more
number of hemolytic jaundice and during the study
period there was an outbreak of hepatitis E.

Most of the women in the present study were of the age
of 20-25 years. Other studies also noticed jaundice
frequently in the women of same age group because of
the period of maximum fertility and early marriages and
hence child birth.

87.6% of the cases were un-booked as cited in studies by
Mitta (93.3%), Choudhary (68.9%) and Jyoti et al
(60.3%).7° This highlights the need of regular antenatal
checkup, especially in high-risk cases, to aid early
identification of disease and prompt treatment or referral
if needed.

Most of the study population (63.7%) belonged to low
socioeconomic status as also stated by Sharma (60%) and
Mitta et al (57.1).”° Predominance of poverty in the
study subjects underscores the importance of nutrition
and sanitation. 34 out of 113 subjects had jaundice due to
hepatitis E which has feco-oral route of transmission.

Most of the women presented with jaundice in their third
trimester (97.3%) as also stated by Shukla et al, Harshad
et al and Krishnamurthy et al because most of the
pregnancy specific liver disorders like HELLP syndrome
and AFLP are seen in last trimester whereas infective and
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hemolytic jaundice can happen in any trimester of
pregnancy.>!112

Yellowish discoloration of urine and sclera (48.6%) were
the most common presenting symptoms with which the
study subjects presented, probably it was most noticeable
symptom, while myalgia and fever occurred in only
21.2% of the cases. Mitta (59.5%), Sharma (60.67%) and
Nagaria et al (48.48%) also stated yellowish discoloration
of urine and sclera as the most common symptom in their
studies.”1013

Pallor (100%) and Icterus (98.2%) were the most
common signs in the study population while the least
common signs were scratch marks, hepatomegaly,
splenomegaly, palmer erythema and spider nevi. Vani
(64%), Mitta (100%) and Sandhya et al (100%) also
observed pallor and icterus as the most common sign in
their studies.”'*'> This may be due to the reason that
icterus is seen earlier in the disease while scratch marks,
hepatomegaly and splenomegaly are noticed in advanced
stage.

Most common cause of jaundice in present study was
HELLP syndrome in 36.2% of cases, as also stated by
Reddy et al (33.3%) and Choudhary et al (46.55%).8:1
Present study was conducted in a tertiary care referred
hospital where large number of women with HELLP and
AFLP are referred.

Hepatitis E (91.8%) was the most common type of viral
hepatitis in the study subjects. This is because there was
an outbreak of acute hepatitis E in the area during the
study period. Choudhary (45.4%), Praveen (80.4%) and
Singla (43.9%) also noticed HEV being the commonest
in their studies, while study by Sharma and Mitta P et al
found Hepatitis B as the most common type of viral
hepatitis in 26.7 and 77.2% cases respectively.”8101718
Routine screening of all antenatal women for hepatitis B
and awareness towards vaccination programme was the
reason that present study had only one study subject with
acute viral hepatitis B.

This part of central India is the belt for sickle cell anemia
and hence 18.5% women in present study had hemolytic
jaundice while Krishnamoorthy J et al reported only one
case of hemolytic jaundice in their study that too due to
hereditary spherocytosis.®

Various liver function tests were ordered to estimate the
severity of disease. Mean total serum bilirubin was
lowest in study subjects with hemolytic jaundice (4.65
mg/dl) and it was highest in subjects with acute fatty liver
of pregnancy (15.4 mg/dl), while in the study by Indrajit
et al lowest mean serum bilirubin was seen in study
subjects with preeclampsia (1.2 mg/dl) and highest in
viral hepatitis (2.8 mg/dl).’®* Maximum total serum
bilirubin was seen in patients with viral hepatitis in study
by Mishra et al and in subjects with HELLP syndrome by
Bhalla et al. Present study observed highest bilirubin in
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subjects with AFLP as this was one of the cause with
fulminant course of disease which deteriorates very
fast.120

Present study observed highest levels of serum AST
(646.8 IU/L) and ALT (614.3 1U/L) in viral hepatitis
while the values were lowest in hemolytic jaundice. AST
and ALT levels shows the degree of liver impairment and
hence values were lowest in hemolytic jaundice Mishra et
al had consistent findings with highest level of mean
serum AST (741.4 IU/L) and ALT (814 IU/L) in infective
hepatitis and lowest in preeclampsia related disorders.?

Marked elevation of alkaline phosphate >1000 IU/L with
a mean of 1680 IU/L was found in Obstetric cholestasis.
Comparable results were cited by the study done by
Khatuja et al in which high level of alkaline phosphate
was found in all the cases of IHCP.#

In the present study, mean serum LDH was highest in
acute fatty liver of pregnancy (1339 IU/L), while it was
lowest in intra hepatic cholestasis of pregnancy (275
IU/L). However, Mishra et al stated highest level of
serum LDH in HELLP syndrome and lowest in viral
hepatitis.?® AFLP is an entity which has overlapping
presentation with HELLP syndrome and hence often
underdiagnosed or misdiagnosed as HELLP.

80.5% of the study subjects were anemic in the present
study. Out of which 19.4% were severely anemic. Patel
and Suresh et al reported anemia in 30.5 and 37% of
pregnant women.'®22 Hemolysis was the major cause of
anemia seen in 30, 33.3 and 23.8% of the study subjects
with AFLP, HELLP syndrome and sickle cell disease.

Thrombocytopenia was observed mainly in patients of
HELLP syndrome. Among the preeclampsia related
disorders 60.9% of study subjects had platelet count
between 50,000-1 lac and 17% had platelet count less
than 50,000/mm?. Similar results were cited in the studies
done by Suresh and Bhalla et al where mean hemoglobin
(10.1 mg%, 7.33 mg%) and platelet counts (1 lac/mm?,
1.07 lac/mm?® were lowest in patients of HELLP
syndrome.>*® However, in the study done by Patel et al
thrombocytopenia was found in only 16.3% of patients.?
This may be attributed to the fact that majority of the
study subjects in this study had infective hepatitis
(44.8%) and HELLP syndrome cases were only 18.3%.

Spectrum of obstetric complications varies with the
etiology of jaundice in pregnancy. In our study, the major
obstetric complications associated with preeclampsia
related disorders were preterm labor (58.5%), PROM
(21.9%), prolonged labor (7.3%), abruption (9.7%), DIC
(9.7%) and atonic PPH (24.3%). Suresh et al observed
placental abruption in only 2% of the HELLP cases.®
This represents advanced course of the disease in present
study with higher levels of mean serum bilirubin (5.7+4.6
mg/dl) as compared to study by Suresh et al (mean
bilirubin 1.3+1.5). Among the medical complications
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14.6% underwent hepatorenal syndrome, 9.7% suffered
from multi organ failure while ARDS, sepsis and
hemorrhagic shock was seen in 2.4% cases each. None of
the other studies had discussed medical complications in
individual causes of jaundice.

Stress induces labor therefore 70% of the study subjects
with acute fatty liver of pregnancy went into Preterm
labor, 30% had prolonged labor, 10% patients had
abruption, 50% Atonic PPH, and 20% puerperal sepsis.
Among the medical complications hepatic
encephalopathy occurred in 40% of the study subjects
followed by multi organ failure in 30% of cases. These
findings emphasizes that AFLP is the entity which
deteriorates very fast and leads to many medical
complications in the mother.

IHCP carries a benign course but one of the patients had
atonic PPH which was managed with medical methods
and other women had wound infection which was
managed conservatively. Ch’ing et al reported that feto-
maternal complications were lesser in IHCP as compare
to other etiologies of hepatic dysfunction.? This finding
is consistent in our study too.

A total 45.9% of women in acute viral hepatitis had
preterm labor. Other complications were DIC (16.2%)
and hepatic encephalopathy (16.2%) and fulminant
hepatic failure (16%). Our findings are consistent with
the study done by Sushmita et al and Saima et al where
preterm labor was identified as most common
complication of viral hepatitis in 39% and 33% of cases
respectively.?#?5 Fulminant hepatic failure was seen in 6
out of 34 patients with Hepatitis E in this study while it
was seen in only one patient with hepatitis C. Singla et al
reported fulminant hepatic failure in 80% of women with
hepatitis E in their study.®

Our study observed 63.4% live births in cases of HELLP
while Sunanda et al showed higher live births of 70%, as
present study had 48.7% of HELLP subjects who were
very critical and required ICU admission at the outset
suggesting for the graver prognosis.® Vemu et al had
comparable live births while Jayanti et al showed live
births of 32.1% which is much lower than present study
probably because of less study population in HELLP
group in their study.54

As present study observed fetal outcome in individual
cause of jaundice, it observed 44.4% live births in cases
of AFLP which is much higher than Sunanda et al
showing 100% fetal mortality. Early diagnosis and
intervention by Swansea criteria have led to better
outcome of fetuses.

The definitive management of a patient with HELLP
syndrome is delivery of fetus, therefore significant
number of babies born were preterm (58.5%) our data is
comparable to Bhalla et al showing 50% of preterm births
in women with HELLP while in study of Indrajit et al
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63% preterm births were seen, which is higher than ours
because in our study more HELLP cases were admitted in
advanced gestational age.>°

In present study, live births in viral hepatitis were 67.6%
with fetal death rate of 32.2%, these findings are lower
than data of Sunanda et al where live births are 100%, as
91% of our study population had hepatitis E which has
poor outcome while 63% in Sunanda et al had hepatitis E.

There is paucity of data in literature regarding predictors
of adverse maternal outcome in pregnancies complicated
by jaundice. So, the present study tried to find
relationship of maternal levels of hemoglobin, platelet
count, total bilirubin, INR, AST, ALT, and LDH with
maternal outcome in individual causes of jaundice. In
preeclampsia related disorder, serum bilirubin and LDH
were found superior to platelet count and INR as outcome
predictor. In acute viral hepatitis, serum AST was found
superior as a predictor of adverse maternal outcome in
comparison to ALT and total bilirubin, whereas, in
hemolytic jaundice both hemoglobin level and total
serum bilirubin were found statically significant as
outcome predictor. None of the other authors have
studied ROC based data in individual causes of jaundice.

On applying Dbivariate analysis of laboratory
characteristics with adverse maternal outcome, higher
total serum bilirubin, INR, serum AST and low
hemoglobin had significant correlation as prognostic
markers. However, Bhalla et al validated only low
maternal hemoglobin and INR as a predictor of maternal
adversity.!

Limitations

The above study has been done in a small subset of
population, so for generalization of results large
multicentric studies are required.

CONCLUSION

Though HELLP syndrome and Viral hepatitis are
preventable causes of jaundice yet it contributes to
significant proportion of maternal deaths in 26.5 and
18.5% cases respectively. Timely antenatal care, proper
sanitation and awareness towards vaccination can prevent
this subset of illness. AFLP being a genetic disorder, is
often under diagnosed has a fulminate course in
pregnancy. Early diagnosis, prompt treatment in ICU
facility and multidisciplinary approach can save 40% of
neonates.

Maternal laboratory parameters like total bilirubin,
hemoglobin, LDH, SGOT, SGPT serve as significant
outcome predictors. These can be used by health care
workers in peripheries to refer such patients to advanced
health care. Availability of blood products and ICU
facilities has revolutionized the management of jaundice.
Due to involvement of multiple systems, it is essential
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that we provide these women with multidisciplinary care
to cause an impact in preventing feto-maternal morbidity
and mortality.
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