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Abstract

The profile of four hepatitis B virus markers HapatB surface antigen (HBsAgQ), antibodies of
the immunoglobulin M (IgM) class against the hefmtB core antigen (IgM anti-HBC),
Hepatitis B surface antibody (Anti-HB®ind Hepatitis B envelop antigen (HBeﬂg) among
pregnant women (n=91), with mean age of 25.96 yeeese determined using Enzyme linked
immunosorbent assay kit. A significant (p=0.0000¢¢rall sero-prevalence of 8.79%, 36.26%,
6.59% and 7.65% were observed for HBsAg, Anti-HIBS) anti-HBc and HBeAgespectively.
Forty seven point three percent were susceptibBs@g ™, IgM anti-HBc*® and anti-HBY®) to
hepatitis B virus infection. One of thirteen preghavomen tested positive for HBsAg and
HBeAg; this portends high risk of transmissionlie fetus. This result portrays the unreliability
of using presence of HBsAg as the sole marker épalitis B virus infection, high susceptibility

to hepatitis B virus infection and the risk of tsamssion of HBV to fetuses.
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sero-prevalence.



INTRODUCTION

Hepatitis B Virus (HBV) is a member of thepadnaviridae family. It is a DNA virus
with partially double-stranded DNA and a core amtigurrounded by a shell containing hepatitis
B surface antigen (HBsAg). HBV has numerous antgeamponents such as HBsAg, hepatitis
B core antigen (HBcAQ), Hepatitis B surface antypddnti-HBs) and hepatitis B envelope
antigen (HBeAg). The HBV genome harbors 3200 nuades and it can encode four groups of
protein and their regular components by shifting téading frame over the same genetic matter
(). Despite availability of a vaccine and antil/tr@atment, HBV infection is still a major health
problem causing considerable morbidity and mostalz-4). The World Health Organization
(WHO) estimates the burden of HBV infection to pmximately 2 billion, including more
than 350 million chronically infected, and 500,60000,000 patients die annually as a result of
HBV related liver disease, or hepatocellular cigisowith most of these deaths in developing
countries (5).

The endemicity of hepatitis B is defined accordiaghe prevalence of the hepatitis B
surface antigen (HBsAg) in the general populatidn geographical areas, and it varies
considerably globally: HBsAgrevalence of greater than 8% is typical of highiglemic areas,
prevalence of 2-8% are found in areas of interntedgmdemicity, whereas in areas with low
endemicity less than 2% of the population is HBspgsitive (6). The prevalence of Hepatitis B
Virus Infection in Nigeria is estimated to be 18.24% of the population (7, 8) and is classified
among the group of countries endemic for HBV infatiwith a current infected population of
18 million (9, 10).

Hepatitis B virus is transmitted primarily througtfarenteral and sexual exposure to
HBsAg positive blood or other body fluid (11). Rexial transmission of HBV occurs if the
mother has had acute HBV infection during late peegy, or if she is a chronic carrier.
Neonatal infection does occur during labour andvde}. Vertical transmission from chronic
carriers exceeds 90% and accounts for up to 408teofvorld carriers in endemic areas (12, 13).
If infected, the neonate becomes a chronic cahnimaself in 50% to 90% of cases and is prone to
cirrhosis and hepatocellular carcinoma in adué. IMVhen the mother is positive for viral DNA
in her serum, transmission rate is estimated at; 9D%e mother is negative for viral DNA in
the serum, transmission rate is about 10% to 30#6ileBly, a positive test for HBeAg viral

protein, which is a maker for patient at high risktransmission of the disease, indicates that the



individual has a high level of virus. However, thbsence of HBeAg does not necessarily
exclude active viral replication because some pttibave mutated viruses that do not give rise
to e-antigen. The disappearance of HBeAg and nsanti-HBe is associated with a decline in

viremia (14-17).

Although studies have been carried out on HB\Isgical markers in different
part of Nigeria, there is dearth of information aetjng HBV serological markers in a single
study in North-eastern region of the country. Tpisliminary, simple descriptive study was
therefore designed to determine the seroprevalehdéeur maternal HBV serological markers
among pregnant women attending antenatal caresacandary health facility in Maiduguri,

Borno state, Nigeria.
Materials and Methods

Study design

A descriptive hospital-based cross-sectional desigs utilized. A structured questionnaire was
administered to each pregnant woman to obtain despbg data which included age,
pregnancy term, occupation/grade-level of husbaiil mark and history of blood transfusion.

Study Population

The population of the study constituted of pregnvaminen attending ante natal clinic at a

secondary health facility in Maiduguri, Borno Statkgeria.
Ethical Issue
The Ethics committee of the hospital gave appréwathe study.

Inclusion criteria
Only pregnant women, confirmed by routine pregnaesy, were included in the research.
Exclusion criteria

Women who did not give their consent for the stugye excluded from the research.

Sample Collection

A total of ninety one blood samples were collectBlokee millitre of venous blood was

taken aseptically in plain dry sterile vacutaingrds and serum was separated by centrifugation



at 4000 rpm for five minutes. The supernatant (®@rwas collected in cryovials, labelled, and
stored at -20C until needed for analysis as described by&hi., in 1993 (18).

Sample Analysis

The sera were brought out of the refrigeratoritoequilibrating with room temperature
before testing. After this, each sample was testedHBsAg, anti-HBs, IgM anti-HBc and
HBeAg using Enzyme Linked Immunosorbent Assay &iortez Diagnostics Inc., U.S.A) for
each marker. Positive and negative controls were alongside test samples. The entire

procedure with result interpretation was accordonthe manufacturer’s recommendation.
Data Analysis

Chi square statistical calculator was employedammare the overall prevalence of four HBV

seromakers, and the prevalences among differerdiatydution and trimester of pregnancy
Results

Distribution of Hepatitis Markers

From Table 1, this study obtained a seroprevalef@&79% for HBsAg, while 36.26%
of the pregnant women had anti-HBs. IgM anti-HBcsvpmsitive among 6.59% of the tested
individuals and 7.65% of them were seropositive H&@eAg. Comparism of the prevalence by

chi-square analysis showed that they were sigmifiGa=0.00001) at P<0.05
Susceptibility to Hepatitis B Virus Infection

The result of the assay revealed an alarming 4&@86eptibility to hepatitis B virus infection
among the pregnant women tested as forty threleeoh twvere negative for HBsAg, anti-HBs and
IgM anti-HBc (Table 1).

Distribution of hepatitis B virus markers according to age of pregnant women
During the study period ninety one women aged ¥/ydars attending ante natal care were
enrolled. The highest prevalence (31 individua#s1%) of the pregnant women fell within the

17-21 year group with a significant (P=0.00001 a0.B5) high proportion (54.84% or 17/31)



positive to all the four seromarkers (Table 2). étlseroprevalences of hepatitis B virus

serologic markers of the pregnant women accordirage are also presented in Table 2.

Trimester Based Distribution of Hepatitis Markers

Out of a total of ninety one pregnant women, 53@%hhem were found to be in the first
trimester of pregnancy. Those in th& &imester were 26.4% while the least proportion of
19.8% was in the "3 trimester (Table 3). A significant prevalence b tfour sero-makers
according to trimester was found (P=0.00001) (T&ble

Discussion

In the present study, ninety one subjects werede®r four hepatitis B virus serologic
markers. The overall prevalence of HBsAg, anti-HiBs IgM anti-HBc was 8.79% 36.26% and
6.59%, respectively (Table 1). Subjects who tegtesitive for HBsAg and IgM anti-HBc were
re-tested for presence of HBeAg. We recorded onghioieen positive for HBeAg (7.69%)
(Tablel).

HBsAg is the main serologic marker recommendedhieyguidelines for the detection of
maternal HBV infection (19-21). It is the first éetable serologic marker of infection to appear
and is found in almost all infected persons (22)e 8.79% seroprevalence obtained in this study
at Maiduguri is comparatively lower than the earfiscorded 11.6% in 1994 and 15.8% in 1999
(23, 24). It is also lower than 12.3% and 16.6%valence among pregnant women in Minna and
Vom respectively (25, 26). Our record is howevehler than the prevalence of 6.0% in Taraba
state (17), 5.7% in llorin (27), 2.19% in Benin \C{28) and 4.3% in Port Harcourt (29). With
particular reference to the observed decline ofgde:nce in Maiduguri from 15.8% in 1999 to
8.79% in the present study, this can be attribtddtie increased awareness of the disease which
has led to improved medical and paramedical prestend in turn has reduced likelihood of
exposure to the predisposing risk factors. Als@ ihclusion in the national immunization
program by the government, albeit partial, of immation of neonates and children against

hepatitis may have contributed to the observedatsaiu

While the high positive proportion (54.84% or 17/3b all the four hepatitis B
seromarkersvasin the youngest group (17-21years), the highestgbeace (37.5%) was found
among the 32-36 year group. This is similar tohigh frequency of HBsAgmong 30-39 age



group reported in Makurdi, Nigeria (30). These hssindicate that the vaccination program,
besides the neonate targeted ones, should be egt¢ndnclude young women within 17-21
years age bracket and perhaps even less in ordprotect them against infection thereby
forestalling any possible vertical transmissionhef virus.

Antibodies to HBcAg (anti-HB have been reported to be indicative of infectilgi
anti-HBc signifies recent infection and usuallyagipears within six months whereas 1gG anti-
HBc persists for life and indicates past infect{@2). In this study we recorded 6.59% (6/91)
IgM anti-HBc positive cases. This might as welligade recent infection and signifies that the
populace in the study area is still being infectéith hepatitis B virus.

Of particular interest was the case of a 19 yedmpoégnant woman (one of the six IgM
anti-HBc positive persons) in the first trimest€alfle 3) whose serum sample tested positive for
IgM anti-HBc, negative for HBsAg but had high titaf anti-HBs The result is of dual
importance. Firstly, it demonstrates the unreligbibf using HBSAg positivity as a sole
indicator for hepatitis B virus infection. Secondéynce the presence of antibody against HBsAg
(anti-HBs) appears after clearance of HBsAg orraftenunization (1) and the subject had no
history of any recent immunization, we hypothesiz the patient is undergoing window period
of re-infection. It is also pertinent to state teatum of the patient was positive for HBeAg. The
HBeAg positivity further indicates a high level @mia and a high risk for transmission of the
disease to thdeveloping fetus. If this patient continued the easituation to the "3 trimester,
her fetus would be 80% - 90% prone to cirrhosis lagphatocellular carcinoma in adulthood (15,
16).

The remaining five women who tested positive fdvlignti-HBc were also negative for
HBsAg. Such cases might result in liver cirrhodigpatocellular carcinoma and possibly
eventual death. Also, the unreliability of depermenn presence of HBsAg as sole marker for

infection is once again brought to the fore.

In this study, we report an alarming 47.3% susbdyi rate to HBV infection in the
study area. The high susceptibility rate might akpwhy Africa, Nigeria in particular remains
endemic for hepatitis virus. This is because tisellteve present being a microcosm of the larger

society indicates that there might yet be more fecied persons than the infected.



Conclusion

The seroprevalence of HBV serologic markers regbiin this study is various, as
discussed earlier. However, the 8.79% HBsAg sevaeace obtained shows that hepatitis B
infection remains of high endemicity in the studgaa Also HBsAg positive status alone should
not be relied upon as the only marker for HBV itifl@c. The result of study has equally
demonstrated that the number of people yet susdet HBV infection remains high, and this
indicates a potential source of economic loss @u¢hé debilitating effect of infection with

hepatitis.

It is imperative to state that due to financial stoaint, hepatitis B virus DNA and IgG
anti-HBc were not assayed. Therefore we recommendoee comprehensive research on
prevalence of HBV serological markers in NigeriauRne screening and prevention of perinatal
transmission is also recommended. Government shiowidorate its vaccination campaign

strategies.
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Table 1: Overall prevalence of hepatitis B virus mekers among pregnant women

Table 2: Age seroprevalence of hepatitis B virus s@ogic markers

Markers No. tested  +ve(%) -ve(%) P-value
HBsAg 91 8(8.79) 83(91.21) 0.000
Anti-HBs 91 33(36.26) 58(63.74)

IgM anti-HBc 91 6(6.59) 83(91)

HBeAg 13 1(7.69) 12(92.31)

X?=46.28; P<0.05

PositiveHBV seromarkers

IgM
Age HBsAg Anti-HBs anti-HBc HBeAg HBV
n =8 n =33 n =6 =h seromarkers
n (%) +ve(%) +ve(%) +tve(%)  +ve(%) -—ve P-value

17-21  31(34.1) 1(12.5) 11(33.3) 4196. 1(7.7) 14 0.00001
22-26  22(24.2) 1(12.5) 9(27.3) 17)6. 0(0.0) 11

27-31 17(18.7) 1(12.5) 8(24.2) 0(0.0) 0(0.0) 08

32-36  14(15.4) 3(37.5) 4(12.1) 1(16.7 0(0.0) 06

37-41  06(6.6) 2(25) 1(3.0) 0(0.0) .0j0 03

42-46  01(1.1) 0 (0.0) 0(0.0) 0(0.0) (0.0) 01

%138.126; P<0.05



Table 3: Trimester based distribution of HBV sero-narkers

PositiveHBV sero-markers

Trimester HBsAg Anti-HBs IgM anti-HBc HBeAg
n =8 n =33 n =6 n=1
+ve(%) +ve(%) +ve(%) +ve(%) P-value

No. tested (%)

1 49 (53.8)  2(25) 21(63.6) 4(66.7) 1(7.7) 0.00001
2 24(26.4) 4(50) 7(21.2) 2(33.3) 0(0)
3 18(19.8) 2(25) 5(15.2) 0(0) 0(0)

X?=64.79: P<0.01



REFERENCES

. Gasim IG, Intisar AM, Ishag A (2013a). Hepatitis B and C virus infections among
pregnant women in Arab and African countries. fedhDev Ctries/(8):566-578.

. Chaiba E, Coimbraa BG, Galva’'oa FHF, Tatebea ERShinzatoa MS,
D’Albuquerquea LAC, Massad E (2012). Does anti-hepatitis virus vaccine makg an
difference in long-term number of liver transpldima? Clin Transplan26:E590-E595.

. Gasim IG (2013;). Hepatitis B in the Arab world: where do stand®A14: 35-43.

. Harkisoen S, Arends JE, Van Erpecum KJ, Van déloek A, Hoepelman Al
(2012). Hepatitis viral load and risk of HBV-reddtliver disease: from East to West?
Ann Hepatoll1l: 164-171

. World Health Organization. 2008. Hepatitis B. World Health Organization Fabeet
2004 August. Available from:http://www.who./gb/ebavpdf.

. Sangare L, Sombie R, Ouedraogo T, Bambara AQuedraogo C, Guissou IP
(2011). Importance of the confirmatory assay far detection of the HBsAg in the
epidemiological studies and in the diagnosis ofving hepatitis B. Afr J Cln Exper
Microbiol 12:44-48.

. Olokoba AB, Salawu FK, Danburam A, Desalu OQ Olokoba LB, Wahab
KW, Badung LH, Tidi SK, Midala J, Aderibigbe S, Abdulraman MB,
Babalola OM, Abdulkarim A (2009). Viral Hepatitides in voluntary blood dws in
Yola, Nigeria. Euro J Scientific R&4:329-334

. Ugwuaja EI, Ugwu NC (2010). Sero-prevalence of Hepatitis B Surfacéigen and
Liver Function Tests Among Adolescents in Abakalkouth-Eastern Nigeria. The
Internet J Trop Med5:1-6

. Ojo OO, Anibijuwon 1l (2009). Determination of antibodies to hepativirus in
pregnant women in Akure, Ondo state, Nigeria. GoMiicrobiol. 3:6-10



10.0yinloye SO, Dahiru A, Ajayi BB, Lawan MA (2012). A community based
seroprevalence survey of hepatitis B surface amtageong pregnant women in Taraba
State, Nigeria. Biol. Environ. Sci J. Trop:120-122

11.Ndako JA, Echeonwu OO, Onovoh EM, Ujah A, Kani PA, Paul GA (2012).
Hepatitis B virus sero-prevalence among pregnamhen in Northern Nigeria. Res J
Med Sci6: 129-133

12.Tong S, Kim KH, Chante C, Wands J, Li J(2005). Hepatitis B e Antigen
variant. Int J Med Sci: 2-7.

13.0lokoba AB, Salawu FK, Danburam A, Olokoba B, Midala JK. Badung LH
(2011). Hepatitis B virus infections amongst praxgt women in North-Eastern Nigeria-
A call for action. Nig J Clin Practl4: 9-13.

14.Yang HI, Lu SN, You SL, Sun CA, Wang LY.Hsiao CK (2002). Hepatitis B e
Antigen and the risk for hepatocellular carcinod&ngl J Med347:168-174.

15.Chen C, Chang M(2010). Hepatitis B and Pregnancy: The scientifisis for for
perinatal prevention. Cambridge J. OnlZ1e89-113

16.Pennap GR, Osanga ET, Ubam A2011). Seroprevalence of Hepatitis B surface
antigen among pregnant attending antenatal cimieeideral Medical Centre, Keffi,
Nigeria. Res. J. Med. S&1:80-82

17.Utoo BT (2013). Hepatitis B surface antigenemia (HBsAgpag pregnant women in
Southern Nigeria. Afr Health S&3:1139-1143 .

18.0bi CL, Nnatu SN, Anyiwo CE, Agbonlahan DE,Esuneh FI, Karpos A
(1993). A comparison of HIV seropositivity and laéps B surface antigenaemia
(HBsAg) among the same group pf apparently hegdtegnant women in Lagos,

Nigeria: a preliminary report. Viral Immund: 43-47

19. Walz A, Wirth S, Hucke J, Gerner P(2009). Vertical transmission of hepatitis B
virus from mothers negative for HBV surface andifpaes for antibody to HBV core
antigen. J. Infect. Di001227-1231



20.Chatterjee S, Ravishankar K, Chatterjee R, Naang A, Kinikar A (2009).
Hepatitis B prevalence during pregnancy. Indiani&ed6:1005-1008.

21.Arfaoui D, Fkih M, Hafsa AE, Kaabia N. Azzauiz M (2010). Hepatitis B and
pregnancy. Tunis. Me@8383-389.

22.Matin A, Rafiqul I, Roy RR, Mowla G, Shahidulalam ABM (2012).
Seropositivity of hepatitis B and C markers amoag-icteric children attending a
Tertiary hospital in Dhaka City. Bangladesh J Chiealth36: 11-15.

23.Harry TO, Bajani MD, Moses AE (1994). Hepatitis infection among blood donors
and pregnant women in Maiduguri, Nigeria. East Mad. J.71:596-597

24. Baba MM, Onwuka IS, Baba SS(1999). Hepatitis B and C Infections among
pregnant women in Maiduguri, Nigeria. Central EurPub Healtl7:60-62

25.Ndams 1S, Joshua IA, Luka SA, Sadig H@2008). Epidemiology of Hepatitis B

infection among pregnant women in Minna, Nigeria.\§orld J.3: 5-8

26.0nwuliri FC, Ndako JA, Olabode AO, Onwuliri EA, Echeonwu GON, Okeke
10, Maliki M (2008). Sero-prevalence of Hepatitis B Surfaoéigen among pregnant
women in vwang district, Plateau State, Nigeriay 8liBiotech19:60-65

27.Agbede OO, Iseniyi JO, Kolawole MO, Ojuowa A(2007). Risk factors and
seroprevalence of hepatitis B surface antigenemimadthers and their preschool age

children in llorin, NigeriaTherapy 4.67-72.

28.0nakewhor JUE, Offor E, Okonofua FE(2001). Maternal and neonatal
seroprevalence of Hepatitis B surface antigen (HBSA Benin City, Nigeria. J. Obstr.
Gynaecol.21:583-586

29.Akanni CI, Ojule AC, Opurum HC, Ejilemele AA (2005). Seroprevalence of
HBsAg in Port Harcourt, Nigeria. Nig. Postgrad.d8.12:266-270.

30.Mbaawuaga EM, Enenebiaku MNO, Okopi JA, DamenJG. 2008. Hepatitis B
virus infection among pregnant women in Makurdigétia. Afri. J. Biomed. Res.
11:155-159.



31.Masset B, Cuevas M, Gerard JA1980). Analysis of serum mediated
immunosuppression in normal pregnancy, abortioncamtraception. Allergol.
Immunopatha(Madr) 8:569-578

32. Kwong SY, Lee CH (2011). Epidemiology and prevention of hepatigirus
infection. Korean J. Hepatdl,7:87-95



