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Abstract:
Background: Infection during Hepatitis-B (HBV) among expecting women is a threat to neonatal and maternal life.
Obijective: The objective of this research was to explore the association between maternal HBV carriers’ and outcomes
of pregnancy.
Methods: This prospective cohort research was carried out at Jinnah Hospital, Lahore from March 2017 to October
2018 on a total of 21004 pregnant women which included asymptomatic HBV carriers (513) and non-HBV controls
(20491). Major interesting pregnancy outcomes were stillbirth, miscarriage, preterm birth (PTB), intrahepatic
cholestasis of pregnancy (ICP), gestational diabetes (GDM), low birth weight (LBW), preterm premature rupture of
the membrane (PPROM), Apgar Score and small for gestational age (SGA). The comparison of adverse pregnancy
outcomes between non-HBV controls and asymptomatic HBV carriers was carried out through logistic regression
and chi-square test. Statistically significant two-sided P-Value was (< 0.05).
Results: The occurrence of stillbirth, GDM, PTB, PPROM, ICP, SGA and LBW were almost the same between both
groups. Miscarriage proportion was reported 9.36% in HBV carrier and 5.7% in non-HBV groups (P-Value < 0.001).
After employing multivariate modelling in order to adjust for the obstetric complications and socio-demographical
variables the HBV carriers were more prone to miscarriage (Adjusted Odds Ratio 1.71, Cl 95%, 1.23 — 2.38).
Moreover, other neonatal and maternal outcomes of both groups were also the same.
Conclusion: Maternal Hepatitis-B (HBV) carrier status may represent miscarriage. Rather it is a risk factor for
miscarriage among pregnant women; therefore, careful monitoring is suggested with grave concerns for the neonatal
and maternal health.
Keywords: Hepatitis-B, HBV, Pregnancy, Infection, Virus, Miscarriage, Neonatal, Maternal, GDM, PTB, PPROM,
ICP, SGA, LBW and Carriers.

Corresponding author:
Dr. Qandeel Hayat,
Sandeman Provincial Hospital Quetta.

Please cite this article in press Qandeel Hayat et al., A Prospective Cohort to Explore Baseline Characteristics and
Pregnancy Outcomes among Pregnant Hbv Carriers and Non-Hbv Controls., Indo Am. J. P. Sci, 2019; 06(04).

Page 7687



http://www.iajps.com/

IAJPS 2019, 06 (04), 7687-7695

INTRODUCTION:

The onset of Hepatitis-B (HBV) has been reported all
over the world repeatedly. Its prevalence among
pregnant women may vary from 2% to 8% and in some
other regions about 0.4% [1 — 3]. Majority of the
pregnant women are chronic carriers of HBV which is
identified through the positive status of the HBsAg.
HBsAg is also reported in placental capillary
endothelium or ovarian follicle cells [4]. HBV vertical
transmission and intrauterine infection are basic
reasons for the chronic HBV carriers. The overall
estimated immune-prophylaxis failure rate among
infants having positive HBsSAg were (4.87%) and
mothers positive for HBeAg were (9.66%) [5].

The status of HBV is common in pregnant women
particularly in the case of highly endemic regions.
Adverse pregnancy outcomes due to HBV is a less
studied subject and literary evidence are scarcely
available. Conflicting outcomes are available due to
scarce literary references [6 — 15]. In the non-
availability of related research material, we carried out
this research to explore the association between
maternal HBV carriers’ and outcomes of pregnancy.

METHODS:

This prospective cohort research was carried out at
Jinnah Hospital, Lahore from March 2017 to October
2018 on a total of 21004 pregnant women which
included asymptomatic HBV carriers (513) and non-
HBYV controls (20491). Major interesting pregnancy
outcomes were a stillbirth, miscarriage, PTB, ICP,
GDM, LBW, PPROM, SGA and Apgar. We used
WHO criteria for BMI classification to categorize
patients into various BMI categories [16]. Every
woman was screened for HBsAg, HBeAg, 19G
antibodies against HIV and HCV, syphilis tests with
TP-PA, specific IgM antibodies against Toxoplasma,
RPR, CMV, rubella virus and HSV — 1/2.

Patients were enrolled in the research after fulfilling
the set criteria which included normal ALT, the
absence of HCV & HIV, active syphilis infection, IgM
absence against TOX, rubella virus, cytomegalovirus,
herpes simplex virus, ALD & NAFLDs exclusion,
AILDs, preexistence of diabetes mellitus, heart
diseases and hypertension. HBV carriers refer to

Qandeel Hayat et al

ISSN 2349-7750

positive HBsAg for more than six months and normal
persistent ALT levels. We did not include those HBV
carriers who were treated with antiviral therapy in last
year. Majority of the patients received three health
assessments and a follow-up for miscarriage or
delivery.

Research commenced after institutional ethical
approval and informed consent of the patients.
Pregnancy outcomes were miscarriage, stillbirth and
preterm. Maternal outcomes were preeclampsia,
GDM, placental abruption, placenta previa and
PPROM. Singleton pregnancy neonatal outcomes
included low birth weight, small gestational age,
Apgar Score or macrosomia [17, 18]. Social influence
affects the onset of caesarean delivery [19].

In assumed HBYV carriers to Non-HBYV proportion of
(1:20); the baseline adverse pregnancy risk was five
percent; the power of increased risk was 80% in the
approximately minimum sample population of 4200
there were 200 HBV carriers. Continuous variables
were compared through T-Test. Categorical outcomes
were assessed by Fisher’s exact test and Chi-square
test. The miscarriage was a dependent variable;
whereas, demographic, medical history, education and
laboratory factors were independent variables. The
comparison of adverse pregnancy outcomes between
non-HBV controls and asymptomatic HBV carriers
was carried out through logistic regression and chi-
square test. Statistically significant two-sided P-Value
was (< 0.05).

RESULTS:

The occurrence of stillbirth, GDM, PTB, PPROM,
ICP, SGA and LBW were almost the same between
both groups. Miscarriage proportion was reported
9.36% in HBV carrier and 5.7% in non-HBV groups
(P-Value < 0.001). After employing multivariate
modelling in order to adjust for the obstetric
complications and socio-demographical variables the
HBV carriers were more prone to miscarriage
(Adjusted Odds Ratio 1.71, Cl 95%, 1.23 — 2.38).
Moreover, other neonatal and maternal outcomes of
both groups were also the same. Detailed outcomes of
baseline characteristics and study outcomes of both
HBYV carriers and Controls are as under:
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Table — I: Baseline Characteristics (Mean + SD)

HBYV Carriers (513) Controls (20491)
Characteristic P-Value
Mean +SD Mean +SD
Maternal age (Years) 27.59 4.02 27.03 4.19 0.003
Height (cm) 156.23 8.43 155.81 7.32 0.201
Pre-pregnancy BMI 22.34 5.86 22.02 5.69 0.209
ALT (U/L) 24.75 7.22 22.34 6.49 <0.001
Completed weeks’ gestation 35.79 8.29 36.95 6.76 <0.001
Apgar at 5 min 9.9 0.53 9.87 0.69 0.336
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Table — 11: Baseline Characteristics (HBV Carriers Versus Controls)
Characteristic HBV Carriers (513) Controls (20491) | P-Value
<19 2 239
Maternal Age 20-34 476 18,974 0.234
>35 35 12,78
<185 35 1,751
18.5-24.9 408 16,137
Pre-pregnancy BMI 0.396
25-29.9 67 2,536
>30 3 67
Primary / Middle 15 892
Educational Level Middle / High 171 6,785 0.288
College and Above 327 12,814
0 373 15,524
Parity 1 126 4,519 0.258
>2 14 448
456 18,607
Previous abortion 1 42 1,329 0.385
>2 15 555
0 504 20,168
Previous preterm birth 1 9 320 0.907
>2 0 3
. 1 497 20,001
Plurality 0.288
>2 16 490
No 509 20,344
IVF 0.869
Yes 4 147
25000
20,168 20,001 20,344
20000 18.607
16,137 15,524
15000
10000
5000
0
0 25
-5000
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Table — 111: Study Outcomes (HBV Carriers Versus Controls)
Outcome HBYV carriers (513) | Controls (20,491) | P-Value
<12 36 822
Completed weeks’ 12 1/7t0 28 13 390 0.002
gestation 28 1/7 to 40 369 14,755 '
> 40 95 4,524
Preterm birth 49 1718 0.347
Stillbirth 0 18 0.502
Miscarriage 48 1167 <0.001
Preeclampsia 4 216 0.6
Term Status
GDM 6 232 0.937
ICP 12 331 0.201
Placenta previa 4 216 0.547
PPROM 23 845 0.686
HBYV carriers (513)
400 369
350
300
250
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Controls (20,491)
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Table — IV: Study Outcomes (HBV Carriers Versus Controls)
Outcome HBYV carriers (497) Controls (20,001) P-Value
Full-term birth 413 17364 0.016
Preterm birth 36 1462 0.955
Term Status —
Stillbirth 0 12 0.585
Miscarriage 48 1163 <0.001
Unknown 0 9
) <1500 4 108
We'ghé?;n':'g’”ates 1500 — 2500 21 797 0.585
2500 — 3999 392 17,489
>4000 32 1,598
Unknown 0 9
LBW No 472 19,087 0.594
Yes 25 905
. Unknown 0 9
SGA <10 centile 0.461
No 475 18,959
>7 488 19,744
Apgar 0.292
<7 9 257
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Table — V: Baseline Features (Cases Versus Exposed)

Crude OR Adjusted OR
Features Cases Exposed (95 % CI) (95 % CI)
Age <35 1067 19691 1 1
g >35 148 1313 2.22 (1.85-2.66) 1.17 (0.94-1.45)
L No 830 15897
Nulliparity 1.48 (1.31-1.69) 1.80 (1.54-2.11)
Yes 385 5107
. High School 497 8063
Education 0.83 (0.67-1.19)
College and Above 718 12941
- <25 1049 18331
Pre-maternal 1.09 (0.97-1.42)
BMI >25 166 2673
i 0 073 19063 7.95 (6.85-9.22) 9.33(7.97-10.92)
Previous 1 309 1371 R e
abortion
>2 233 570 18.89 (15.72-22.71) 23.36 (19.10-28.57)
. No 1167 20491
HBV carrier 1.71 (1.26-2.31) 1.71(1.23-2.38)
Yes 48 513
No 1196 20853
IVF 2.37 (1.46-3.84) 1.78 (1.03-3.05)
Yes 19 151
DISCUSSION: epidemiologic power. It is noteworthy that among

Miscarriage among pregnant women is high among
chronic HBV affected women than non-HBV controls.
There is no change in the association of miscarriage
with other maternal features such as abortion history,
parity and age. Association between miscarriage and
viral infection needs more investigative work for
better understanding. Miscarriage is attributed to
several viruses including CMV, human parvovirus
B19, HSV-1/2, Coxsackie B virus and adenovirus [20,
21]. Other virus’s association with miscarriage is still
not established. First, the viral infection among
pregnant cases is not always fatal due to the placental
barrier. Secondly, there is a vertical transmission risk
associated with placental viral infection not always
disease or transmission of the fetus. Lastly, the
intrauterine viral infection does not pose mortality and
morbidity at an early gestational stage. For Instance,
the miscarriage caused due to acute varicella do not
exceeds the miscarriage rate among without
chickenpox pregnant women [22].

The query of association of HBV infection and
adverse pregnancy outcomes was first raised back in
1960; which has been a hot issue in the future literary
perspective [23, 8 — 15]. Our outcomes reflect that
chronic HBV carrier status may affect the function of
the placenta in comparison to the preterm labour.
Though the HBsAg prevalence was (2.5%) among
pregnant cases which is lower than the outcomes
reported by another author as (6.1%) with strong

HBV carriers the level of ALT serum was high than
non-HBYV controls which speak for the adverse long-
term effects on the liver. Asymptomatic HBV carriers
have immune tolerance clinical HBV phase and
inactive carrier clinical HBV phase [24]. Immune
Tolerance patients have normal values of ALT and
positive serum HBeAg in last year. IT form patients
form higher HBV-DNA loads (> 2 x 106) 1U/mL with
limited injury; whereas, among atypical form patients
the HBV-DNA load is (< 2 x 106) IU/mL with an
increased risk for the severe histological lesions.
Inactive carriers show repeating normal values of ALT
(< 40 IU/L) for a period of one-year positive HBeAb
and negative HBeAg. Typical IC patients show
reduced HBV-DNA load (< 2,000) IU/mL and
reduced chances of histological lesions; whereas, the
atypical form shows increased HBV-DNA load (>
2,000) 1U/mL which is still problematic. Therefore, it
difficult to segregate inactive HBsAg carriers from
progressive liver injury in the absence of symptoms
[25]. Our population maintained normal ALT levels in
the course of pregnancy. The increase in ALT was in
the range of (1 — 2 x ULN) which restored to normal
in the time period of three months. Research reported
that an abnormal ALT level was (0.57%) throughout
the course of research which is low than abnormal
liver function (3%) as reported in the past studies [26].

Previous pregnancy outcomes largely affect the onset
of future pregnancies. This research reports that an
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important predictive factor that affects miscarriage is
a history of induced abortion or spontaneous abortion
which is similar to other research studies [27, 28].
Whereas, aetiology of recurrent loss of a pregnancy is
still unknown [29]. Whereas, induced abortion
possibly increases mood disorder and preterm
delivery; correlation of induced abortion to succeeding
miscarriage is still under debate [30]. We did not
include other potential contributing factors such as
consumption of alcohol, cigarette and caffeine.

CONCLUSION:

This research reports that HBV carrier status confers
with higher miscarriage risk. Maternal Hepatitis-B
(HBV) carrier status may represent miscarriage.
Rather it is a risk factor for miscarriage among
pregnant women; therefore, careful monitoring is
suggested with grave concerns for the neonatal and
maternal health.
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