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The outcome of Hepatitis during pregnancy has been observed to be broadly diverse by various researchers,
ranging from the benign to fatal. A poor result has progressively been seen in pregnant women suffering
Hepatitis in Pakistan. This study was planned to study the frequency, causative organisms and chief prognostic
elements affecting the consequence of viral hepatitis in pregnant women. Sixty-eight pregnant ladies answering
to the doctor's facilities with jaundice were enlisted and enrolled as cases and their hematological, biochemical
and viral profiles were pondered. Sixteen non-pregnant women were chosen as controls and a comparable
workup was carried out. A relationship was done between the two groups. We further separated the cases into
two groups - survivors and non- survivors and attempted to discover the components anticipating mortality.
The unpaired understudy t test and chi square test were utilized to figure out whether the distinctions were
measurably noteworthy. All the information was entered and investigated utilizing SPSS form 20.0. Viral
Hepatitis in preghancy caused a very high maternal mortality (19.1%) and foetal wastage (42.6%). Hepatitis E
virus was the commonest causative organism (77.9%) responsible for viral hepatitis during pregnancy. It also
caused the highest maternal mortality due to fulminant hepatic failure. Maternal mortality was significantly
higher in those women presenting with features of encephalopathy, SIRS, highbilirubin levels and prolonged
prothrombin time. Vertical transmission was noted in Hepatitis B and E. Hepatitis E is the chief causative
organism causing fulminant hepatic failure in pregnant women. It leads to very high rates of maternal mortality
and foetal wastage.
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INTRODUCTION

Viral Hepatitis in pregnancy has incited a lot of debate
and discussion throughout the world. Various authors[1,2]
have reported findings ranging from no difference in
foetal/maternal outcome to nearly universal fatality.
Interestingly, these different types of outcome are
peculiar to certain geographical areas. For example,
there was no increased maternal mortality due to
Hepatitis E infection in pregnancy in the reports from
South India [3] and Egypt, [4] but a significantly higher rate

*Corresponding author E-mail: naushabarizwansyed@yahoo.com
Tel: +92 300 3058246

of mortality has been reported from North India.[5] This is
despite the fact that all these geographical areas are
endemic for Hepatitis E infection.[6]

Each type of Viral Hepatitis has its own concerns.
Hepatitis A is a common cause of hepatitis transmitted by
the faeco—oral route and does not influence the course of
pregnancy. Hepatitis B, when acquired at or near
delivery, is transmitted vertically in as high as 60% of
unborn children. This has grave consequences for the
child as nearly 90% of these infections shall become
chronic and translate into Liver cirrhosis, Portal
hypertension or Hepatocellular Carcinoma in the child.
Hepatitis C is well known to get transmitted vertically and
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the virus may lead to Hepatocellular Carcinoma in the
mother as well as the child. Hepatitis E, while remaining a
self-limited, usually benign, hepatic infection in men and
non-pregnant women, acquires a grave form in pregnant
women. It shows an increased attack rate in pregnancy. The
incidence of Fulminant Hepatic Failure and mortality rate is
much higher than that associated with other hepatic viral
infections. [1,6,7] Recently, the concern of vertical
transmission of Hepatitis E has also been highlighted by
various authors.[8] A review of the available literature
showed that there is a wide variation in the clinical course
and outcome of sporadic viral hepatitis in pregnancy.[9,10]
No detailed study has been undertaken in Pakistan
regarding this problem. Hence, this study was undertaken to
find out the causes, clinical course and factors predictive of
mortality in a cohort of pregnant women suffering from viral
hepatitis.

MATERIAL AND METHODS

All  pregnant women with hepatitis reporting to the
Department of Gynaecology and Obstetrics, Liaquat
University Hospital, Hyderabad during the period of May
2012 to July 2014 were enrolled consecutively and
prospectively in the study. This hospital is a tertiary care
Centre, catering to a thickly populated area situated in
Hyderabad, Sindh. The total number of cases studied was
68. The course of their pregnancy was closely followed and
the end point of observation was the natural /artificial
termination of pregnancy or death of the woman. The
detailed Biochemical, Hematological and Virological workup
was done for the women and the neonates who survived.
The cases were compared with 16 controls who were non
pregnant women with hepatitis. The number of surviving
neonates who could be studied was ten. The biochemical
workup included Liver function and Kidney function tests.
Haematology included the blood picture, prothrombin time
and INR. The virological studies included Anti- Hepatitis A
IgM (for recent Hep A), Hepatitis B Surface Ag (for Hep B),
Anti Hepatitis C IgM and IgG (for Hep C), Anti Hepatitis
ElgM (for Hep E). Patients were evaluated for Hepatitis D
only if Hepatitis B was found positive. Hepatitis Bcore
antigen was tested when necessary. All women underwent
Ultrasound of the abdomen. A comparison was done
between the cases and controls regarding the type of viral
hepatitis, biochemical and haematological picture and
mortality.

Similarly, comparison was done between the ‘survivor’ and
‘non survivor’ cases regarding the type of viral hepatitis,
biochemical and haematological picture. This was done to
find out the factors responsible for maternal mortality.
Unpaired Student t test, Chi square test were used to
compare the results. A difference of < 0.05 was considered
statistically significant.

RESULTS

Most of the cases were young and in the age group of 21
to 25 years. The cases and controls were well matched

with respect to age.
symptom was jaundice.
The mean hemoglobin level of the cases as well as the
controls group was low (7.87 £+ 2.36 and 8.13+ 2.28
respectively) but the difference was not statistically
significant, p=0.698.

The mean Total Leukocyte Count was much higher in the
cases compared to the controls and this difference was
statistically significant, (P=0.028). This finding, along with
the clinical features of tachycardia, fever etc. indicated a
higher incidence of Systemic Inflammatory Response
Syndrome (SIRS). No particular focus of infection was
found and blood cultures could not be done due to
technical reasons (patients had already received
antibiotics pre-admission).

The average serum bilirubin, liver enzymes, serum
proteins, prothrombin time, blood urea and creatinine
levels were not significantly different on comparison of
the cases and controls (Table 1).

The incidence of Hepatitis E was 77.9% in pregnhant
women and 25% in controls (Table 2). This difference
was highly significant (p<0.001). This could indicate a
predilection of the Hepatitis E virus for pregnant women.
No virus could be detected in 9 cases (13.2%) and 8
controls (50%). This difference was statistically significant
(p=0.003). This finding suggested a higher incidence of
cryptogenic hepatitis among non-pregnant women.

The analysis of mortality rates revealed a very high
maternal mortality rate of 19.1% in the cases. The rate of
total foetal wastage was also found to be very high:
42.6% (Table 3).

We divided the cases into two further groups ‘survivors’
and ‘non-survivors’, comparing the clinical and laboratory
findings between them. This was done to find out the
various factors responsible for maternal mortality.
Amongst the various biochemical parameters, the
average Serum Bilirubin was found to be significantly
higher among the non survivors (16.08 * 6.12) as
compared to the survivors (11.57 £5.11); p =0.0076.
The average INR value was also found to be
significantly higher in the ‘non-survivor’ group (2.40 %
2.00) as against the f‘survivor’ group (1.12 £ 1.0);
p=0.0023.

Among the survivors, there were 41 women in 2nd
trimester and 14 in 3rd trimester of pregnancy. Among the
non-survivors, there were 7 in 2nd trimester and 6 in 3rd
trimester. The trimester of pregnancy was not a significant
factor for prediction of mortality.

Presence of encephalopathy at the time of admission
correlated very closely with maternal mortality. All women
who subsequently died (non-survivor group) had presented
in varying grades of hepatic encephalopathy. Hepatitis E
virus was the most common cause of Hepatitis among both
‘survivors’ and ‘non-survivors’ but there was no statistically
significant difference in the rate of Hepatitis E infection
between these two groups. The viral profile of the
neonate could be studied only in 10 cases as most of
these women were lost to follow up after delivery.

The predominant presenting
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Cases Controls P value
Haemoglobin 7.87+2.36 8.13+2.28 0.698
Total leukocyte Count 38236.36+£91142.21 12478.69+7203.43 0.028
S Bilirubin 8.524+6.11 6.38+4.39 0.191
SGOT 335.954£566.87 406.13+449.09 0.646
SGPT 453.29+591.09 575.85+594.17 0.459
SAP 324.72+285.59 290.02+165.49 0.630
Protein 9.72+11.08 7.19+1.00 0.503
SG ratio 1.13£1.73 0.88+0.31 0.663
PT 26.19+23.02 27.69+26.20 0.832
INR 3.03+4.95 2.31+2.30 0.614
Urea 55.81+43.60 31.69+21.60 0.240
S. Creatinine 1.45+2.16 1.24+1.45 0.838
Statistically significant
Table 2. Comparison of type of Hepatitis in controls and cases.
Type of Viral hepatitis Cases Controls P value
(n=68) (n=16)
HAV positive 0 1(6.3%) 0.190
HBYV positive 5(7.4%) 3(18.8%) 0.173
HCV positive 1(1.5%) 1(6.3%) 0.347
HEV positive 53(77.9%) 4(25.0%) <0.001
No Virus detected 09 (13.23%) 08 (50%) 0.003
Co-infection of two or more viruses 0 0 0
*Statistically significant; ~Statistically highly significant
Table 3. Maternal and foetal outcome.
Maternal Outcome Number of patients %
(n=68)
Survived 55 80.89%
Died 13 19.11%
Foetal outcome Number of patients %
(n=68)
Survived 39 57.39%
Foetal Wastage 29 42.61%

Vertical transmission of the viral infection was observed
in 3 out of the 10 neonates, out of which 2 had Hepatitis
E and 1 had Hepatitis B.

DISCUSSION

Acute Viral Hepatitis is a major public health problem in
the developing countries. Most of the cases of Hepatitis
in Pakistan have been attributed to Hepatitis E, for

which it is an endemic zone.[11-13]This infection can
spread in epidemics[14,15] or sporadically, especially
during the warm and rainy weather seasons. The
presentation of Hepatitis E during pregnancy may range
from the asymptomatic to fatal in different endemic
areas. A worse prognosis had been noted by various
authors when Hepatitis E occurs during pregnancy.[16-
19]

In our study, Hepatitis E was found to be the main
causative organism responsible for Hepatitis in 77.9%
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pregnant women. This figure was higher than that
reported by other authors from India, except Khuroo et
al., [20lwho have reported the rate of HEV infection
amongst pregnant women as 86% (Table 5). Studies
done from North India have revealed widely varying rates
of Hepatitis E infection ranging from 32% to 86%.[1]

The notable finding in our study was the high rate of
maternal mortality (19.1%). The high mortality rate was
comparable to most of the other studies conducted in
North India, ranging from 12% to 64%. This finding is in
variance from certain other studies done in other parts of
the world, e.g. a study from Egypt[4] revealed a very
high rate of Hepatitis E infection (84.3%), but there was
not a single case of maternal mortality. The sero-
prevalence of Hepatitis E IgG antibody was found to be
low (33.67%) in New Delhi by Begum et al.,[21]
probably leading to higher rates of clinical disease and
maternal mortality.

There may be many host factors responsible for the
worse presentations seen in some studies. In our study,
most of the women were anaemic and under nourished,
but there was statistically no significant difference in the
haemoglobin values of survivors and non survivors. [22]

A very important reason for the high maternal mortality
in the present study appeared to be the delay in seeking
medical help. This is evidenced by the large number of
women reporting in hepatic encephalopathy and highly
elevated bilirubin levels. The average Bilirubin levels
were significantly higher in the non survivors
(11.57mg% in survivors and 16.08mg% in non survivors;
p=0.0076). The INR was also significantly higher in the
non-survivors compared to the surviving group. This
correlated well with the SOFA scoring system[23] for
prediction of mortality

The presence of features of encephalopathy at
presentation was highly predictive of subsequent
mortality. All the women who presented with features of
encephalopathy succumbed early. This probably reflects
on the delay in hospitalization of the patient. This finding
corroborates well with that of Banait et al.,[24] who
found higher mortality among those women reporting in a
higher grade of encephalopathy.

A number of social misconceptions regarding jaundice
are rampant amongst the rural population in Sindh. The
use of witchcraft for treatment of jaundice is very
common in the population studied. This was found to be
a frequent cause of delay in the patient seeking medical
help. In addition to witchcraft, there is also the prevalent
use of herbal medications for the treatment of jaundice,
which might actually worsen the jaundice.

In our study, the trimester of pregnancy was not a
predictive factor for mortality. This is in contrast to the
study by Banaitet al., [24] who found that survival rates
improved in those women who delivered as against
those who did not (after excluding the women who
presented in grade 1V encephalopathy). This finding had
led to the speculation that induction of labour might

possibly help in reduction of maternal mortality. However,
this hypothesis has not been confirmed due to ethical
reasons.

The rate of foetal wastage was found to be very high —
42.6%. This was similar to the findings of Banait et
al.,[24] who reported an overall foetal mortality of 69%.
Vertical transmission was noted in Hepatitis B and E. Out
of the 10 babies studied, 2 were positive for Hepatitis E
and one for Hepatitis B. The remaining 3 neonates
tested negative for all Viral Hepatitis markers. The exact
rate of vertical transmission could not be estimated as
most of the surviving neonates were lost to follow-up.
However, the rate of vertical transmission of Hepatitis E
appears to be lower than that reported by Singh et al —
50%.[8]

There are some shortcomings in our study. The sample
size was small: hence prevalence rate could not be
calculated. There could be a selection bias as the study
was carried out in a tertiary care centre, hence only the
women in a very critical condition would be reporting
here.

CONCLUSION

Viral hepatitis during pregnancy is an important cause of
maternal mortality and foetal wastage in Sindh
Hyderabad. In this study we found that hepatitis E is the
chief causative organism of hepatitis during pregnancy.
It shows an increased predilection for pregnant women
compared to non-pregnant women.

Conflict of interest

None to declare

REFERENCES

1.Udaya kumar N, Mohajar MA, Shata MT. Hepatitis E
and Pregnancy: Understanding the Pathogenesis.
Liver International 2008;1190-99.

2. Sookian S. Liver disease during pregnancy: acute viral
hepatitis. Ann Hepatol 2006;5:231-6.

3. Rasheeda CA, Navaneethan U, Jayanthi V. Liver
Disease in preghancy and its influence on maternal
and fetal mortality - a prospective study from
Chennai, Southern India. Eur J Gastroenterol Hepatol
2008;20:362-4.

4. Stoszek SK, Abdel-Hamid M, Saleh DA, et al. High
prevalence of hepatitis E antibodies in pregnant
Egyptian women. Trans R Soc Trop Med Hyg
2006;100:95-101.

5.Kumar A, Beniwal M, Kar P, Sharma JB, Murthy NS.
Hepatitis E in pregnancy. Int J Gynaecol Obstet
2004;85:240-4.

6. Purcell R, Emerson S. Viral hepatitis. In Mendell GL,
Douglas RG, Bennett JE, Dolin R, eds. Menell,



7.Douglas and Bennett's Principles and Practice of
infectious Diseases, 6th edn. New York. Elsevier /
Churchill Livingstone, 2005;2204-17

8. Patra S, Kumar A, Trivedi SS, Puri M, Sarin SK.
Maternal and fetal outcomes in pregnant women with
acute hepatitis E virus infection. Ann Intern Med
2007;147:28-33.

9.Singh S, Mohanty A, Joshi YK, Deka D, Mohanty S,
Panda SK. Mother to child transmission of hepatitis E
virus infection. Indian J Pediatr 2003;70:37-9.

10. Beniwal M, Kumar A, Kar P, Jilani N, Sharma JB.
Prevalence and severity of acute viral hepatitis and
fulminant hepatitis during pregnancy: a prospective
study from north India. Indian J med Microbiol
2003;21:184-5

11.Jaiswal SPB, Jain AK, Naik G, Soni N, Chitnis DS.
Viral Hepatitis during pregnancy. Int J Gynaec
Obstet2001;72:103-8

12.Emerson SU, Anderson D, AraOnkalle A, Ming XJ,
Purdy M, Schlauder GG, et al. Hepatitis E virus. In:
Faquet CM, Mayo MA, Maniloff J, Desselberger U,
Ball LA, editors.Virus taxonomy. The eighth report of
the International Committee on Taxonomy of Viruses.
London: Elsevier/Academic Press; 2004;851-5

13. Fields BN, Kripa DM. Fields Virology, Vol 2 2nd edn.
New York; Raven Press.1990;19:2336.

14.Emerson SU, Purcell RH, Hepatitis E virus. Rev Med
Virol2003;13:145-54.

15.Naik SR, Aggarwal R, Salunka PN, Mehrotra NN. A
large waterborne hepatitis E epidemic in Kanpur,
India. Bull WHO 1992;70:597-604.

16.Khuroo MS, Rustgi VK, Dawson GJ, Mushawar IK,
Yattoo GN, Kamili S, et al. Spectrum of hepatitis E
virus infection in India. J Med Virol 1994;43:281-6.

183 Int. J. Obstet. Gynaecol.

17. Medhat A, el-Sharkawy MM, Shaaaban MM,
Makhlouf MM, Ghaneima SE. Acute viral hepatitis in
pregnancy. Int J Gynaecol Obstet 1993;40:25-31.

18.Tsega E, Hansson BG, Krawczynski K, Nordenfelt E.
Acute sporadic viral hepatitis in Ethiopia. Causes, risk
factors and effect on pregnancy. Clin Infect Dis
1992;14:961-5.

19. Patra S, Kumar A, Trivedi SS, Puri M, Sarin SK.
Maternal and fetal outcomes in pregnant women with
acute hepatitis E virus infection. Ann Intern Med
2007;147:28-33

20. Bohidar NP. Viral Hepatitis in Pregnancy.API Update
2005;2:849-51.

21. Khuroo MS, Kamili S. Etiology, clinical course and
outcome of sporadic acute viral hepatitis in
pregnancy. J Viral Hepat2003;10:61-9.

22.Begum N, Devi SG, Husain SA, Kumar A, Kar P. Sero
prevalence of subclinical HEV infection in pregnant
women from north India: A hospital based study.
Indian J Med Res 2009;130:709-13.

23. Jilani N, Das BC, Husain SA et al. Hepatitis E virus
infection and fulminant hepatic failure during
pregnancy. J Gastroentrol Hepatol 2007;22:676-82

24.Vincent JL, Moreno R, Takala J et al. The SOFA
(Sepsis Related Organ Failure Assessment) score to
describe organ dysfunction/failure. On behalf of the
Working Group on SIRS-Related Problems of the
European Society of Intensive Care Medicine.
Intensive Care Med 1996;22:707-10.

25.Banait VS, Sandur V, Parikh F et al. Outcome of acute
liver failure due to acute hepatitis E in pregnant
women. Indian J Gastroenterol 2007;26:6-10.



