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THTRODUCTION

It is well recognized that viral hepatitis
can be caused by Hepatitis A Virus (HAV),
Hepatitis B Virus (HBV) and Non A, Non B virus.
These infectious agents are immunologically
distinct and are spread by different epidemino-

logical means,

Hepatitis B has been extensively studied
during the last decade especially in association
with chronic liver diseases in the tropics.

Hepatitis B virus is transmitted by:-

i) transfusion of infscted blocd or blocd
products or during percutaneous inoculaticn

by needle of contaminated serum or plasma,

i1) parcutaencous transfer of infected serum cr

plasma through skin cuts or bruises,

1i11) oral route through infective saliva,

iv) =ssxual contact, introduction of infectiva

semen into mucosal surfaces,

v) ianZirect contact of

wn

erum or plasma via

vectors.,

Clinical picture of Hepatitis B is variable

from aavymntoratic oftes anictaric form to mild -

\
influenza 1lika actack particularly, in infants

i e B e Ty PP . :
and calldron nacked by a transient antijoncuia £0



- chronic progressive Hepatitis with cirrhosis as a
result. The incubation period of Hepatitis B is
characteristically long, ranging from 60 - 180 days

(average 90 days).

Hepatitis E is caused by Hepatitis B virus,
42 nm. double-shelled virus originally known as the

"Dane particle."™ t present there are three

antigenic systems reccgnized as serological markers

for present or past infection, with HBV,

First §ystem represents Hepatitis B surface
antigen (HBsAg) with anti HBsAg- HBsAb., Hepatitis
B surface antiqen, formely known as the "Australian
antigen" was discovered by Blumberg in 1964 and it
is found on the surfzce of the virus and on the
accompanying 22 nm spherical and tubular fo;ﬁs of

me te
nece

the same di

i

H

as shown cn figure 1, Various
subtypes of HBsAg have been described and ho._---
proveﬁ to b2 useful c¢pidemiological narkers of HEV
infection. HBsAg can be identified in the serum
one-two monuhs afisr exposure and may psrsist for
a vacriable peoriod, a small number progress to the
carrier state with persistent Hepatitis B virazmia.
Antibody %o {i25Ag detectable by itself indica:ze
past infection and imnunity to further infection
and tend i¢ occur often one to three months arter
recovery ic canmpleice Juturg contact with HBY in

B dnciune o jack €ans s anaanestic resoonse to it.
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Figure 1: Showing the three morphological

forms of HBsAg. The small spheres
and tubular structures consist witolely
of HBsAg while the double shelled

Lane particles have HBsAg on the

outer envelope and HBcAg on the core,



Second system is Hepatitis B core antigen
(HBcAg) found within the core of the virus
consisting of specific DNA polymerase and
circular double stranded DNA, Antibody to
HBcAg - HBcAb appears in the serum during the
clinically apparent phase of illness, the
titre rises rapidly and then usuaily falls
gradually over several months, FHepatitis
B core antibody denotes present or past
infecticn and very high levels are found in
the serum of chronic HBsAg carriers, in which
free HBsAb is usually not detactaeble (1). It
has been suggested that high titr2s or

HBcAb indicat

)

parsistent HBY reglication

and HdcAb might be detectahle even when

undetectable amounts of HRsAc ars circulated (2).

-

Such chronic carriers together with chronic

0
1

HBsAg ca

riers reprasent a reservolr For
Hepatitic B virus as their blood has been

shown to transmit Hepatitis B, (3,4),.

Generally the titr=s are very low cr
undetectartle in an ixmmune perscen and fail

to respond to future H3V infecition,
|2



which is a useful marker of high infectivity of

ﬁjthe serum of HBV carriers. They tend to develop

|

= active liver disease if e anticen is present.

®
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e2lationship between three antigenic

The prevalence of HBEsAg in the world varies

( from region to region. It appears to be related
| both to the age at which infection is acquireds and
to the immunological competence of the host among

other factorse.

It has been estimated that as many as

o8

5 -« 10% of +the HBV infection result in chronic

th

carriage of HB3sAg. In UK, prevalence of carrierc
among blocd donors is less than 0.2%, in America
HBsAg iz foind in approximately 0.4 -- 0.2% of

" healthy volunteer blood donors (12). The
prevalence of HB3Ag in the general population

in many tronical countries has been found to be

higher than in temperate climate.

A variety of test methods for datection of
HBsAg has been cdescribed, ranging in order of

sensitivity from immuncdirfusicn technique,

complemant fixation, countar-immunoelectrophoresis,
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in Kenya was found to be 6.5% among blocd dcnors
(13). In Bagshawe's study conducted amcng & rura.
community of Kenya, HBsAg was detected in 5.1%

of samples using counter-immunoelectrophoresis
method (14). Study by Wankya which was conducted
among the same population as (14) cshowed even
higher figures using more sensitive method (11).
HBsAg in this study was detected more frequently
in the first decade of life, having accounted for
11.9%. Recent studies among »hlood donors showed
prevalence of HBsAg 7% using haemogglutination

Fest (15).

Hepatlitls B virus as judged from the high
HBsAg prevalence in tropical countries is
endemic in these countries., Review of the
literature cuggests that Hepatitis B infection
in early life.is a major risk factcr in the
development of chronic HBsAg carriers (5,6) and
vertical transmission of HBV may be one of the
contributory factors of the high rate of HBV in
the community. Chronic carrier can be in good
health, usu=21lly detected by screening of blood
donors pcpulation with no evicdence of liver
disease. On the other hand they are those healthy
carriers who may develcp chrcenic 1liver discase as

ghronic cersiztent hepsztilils, actlve clrshoud

O U ] . RIS SR !



later in life (7) and there is a firm

association with Hepatocellular carcinoma.

Review of the liver diseases'in Kenya showed
fairly high number of cases of chronic aggressive
hepatitis and cirrhosis among the children, which
would be among other causes due to viral hepatitis
particularly of type 5(8); The discovery of the
association between hepatitis, chronic liver disease,
hepatcma ancd Australien antigen has enlightened many
aspects of this particular disease. Study in the
adult cases of chronic liver disease in Kenya showed
that chronic persistent hepatitis, chronic
aggressive henatitis, hepatoma were in more
than 50% of the cases associated with HBsAg (9).
Similar association could play a role in the
pathogenesis of chronic liver diseases in Kenyan
children. There is evidence that HBV infection
is a disease of the paediatric age group in the
tropics. While HBsAg studies ¢ve been conducted
in Kenyan children by Bagshawe and Wankya (10, 11)
the study on !HEcAb and its relationship to HBsAD
has not been studied in Kenya kefore., The later
would rcally offer some informctlion of
transmission rate of the virus in childhood in

the Kenyan urban soclety in non malaria areas and

u

Bhe purnose or this study is to provide this dat



1.2

OBJECTIVES

l.1 To study the prevalence of Hepatitis

B surface antigen (HBsAg), HBsAD,
HEcAb in school children age 6 =15 years

in Nairobi area.

To evaluate relationship of serological -
markers of HBV infection in neonates in

comparison with their mothers.

MATERIAL AND METHODS

Nairobi school children between the age 6 -- 15
were included in the study. Random selectlion
of children from five Nairobi City Council
primary schools was done. 5 mls. of veruonus/
blood from each child was obtained under
aseptic conditioﬁs between the months of

- receiviug a

\

September and Octcber 1980 a

L)
o~

written permission fromAthe parents. Thsz
children were examined by the author. A#Apart
from minor ailments all were fcund to be
essencially healthy. A form was given to each
child and name, seXx, tribe, age, residence,
number of children in the family were racorded,
proression ot tne parents or mcnthly inccomo

w2e obtained. Serum was separated withln

24 hours of aellecticn, and aftsr codlin



stored at -ZOOC.

A total of 279 children were included
in the study. All sera were divided according to
two age groups 5 - 10 years and 10 years one
month-15 ycars. HBsAg was enalysed in 137 sera
of the first age group, while only 60 samples were
analysed for HBsAb and HBcAb. 142 sera of the
second age group were tested for HBsAg, 65 of them

were analysed for HBsAb and HBcAb.

B. 37 samples of'venous blocd was collected from
mother-infant pairs during delivery at the
Kenyatta National Hospital Maternity during
the periocd between 1l6th February, 1981 to

15th lMarch, 1981, Mothers were randomly

selected and only full term healthy newborn

infants were inclﬁded in the study. 5 mls. of
cord blood was collected immediately after
delivery of the infant. 5 mls. of maternal
venous blood was collected by venepuncture
under aseptic conditions. Serum was separated
and stored under concitions as for tne schcol
children. The mother was interviewed, and her
name, tribe, age, sex of newborn, number of

of children in the family, history of bloocd

transfusion, perscnal and family history of

jJaundice were recorded Ecqathtr with history

of injection received within the lasi six months,



All samples were anzalysed for HBsAg, HBcCAD,

HBsAb in the Department of Human Pathology,

Immunology Section.

i)

ii)

HBsAg was tested by Passive Haemagglutinaticn
Test (Hepatest, Burroughs, Wellcome) with
positive and negative controls. The test
uses highly purified antibody isclated frcm
horse antiserum to HBsAg which are readily
bound to ténned turkey erythrocytes to yield
a "sensitised cell suspensicn that wil

agglutinate in the presence of HBsAqg.

<

HBsAb was tested by Radioimmunoassay (AUSAB,
ABBOT LABCRATORILS) using a "sandwich
principle,"” a sclid phase radioimmunocassay
technique. lastic beads coated with human
Hepatitis B surface antigen are supplied in
the kit to which test servm is added.
Antibody, 1f present, 1s fixed to the s0lid
phase antigen. ‘When antigen tagged with

125 1is addad it binds to antibody cn thz head

p

creating a radioactive antigen - antibedy -
antigen "sandwich". All samples including
positive and negative controls were counted

by a gamma scintillation counter as per

} 4o

- ey~ e R ] - = iy o~ P L T R T I N U - ik A Bl ke o

the counts pir minute, the high:r the



. positivity for the HBsAb in the test sample

once the cut off line is calculated.

iii) HBcAb was tested by a competitive
Radioimmunoassay (CORAB, ABBOT LABORATORIBS)
in which a constant amount of anti-HBc125
competes with the test serum for binding sites
on beads coated Qith HBcAg., The proportion
of radioactive anti HBc bound to the bea
is inversely proporticnal to the concentration
of anti-HBc in‘the test specimen. Radioactive
HBcAb is counted in a gamma scintillation
counter, the lower the counts per minute
(C.P.M.) obtained, the greater was the
positivity of the test sample after the cut

off line is determined,

Resultss:

-
Table I: Shows the total number of children
tested in the different age groups

and sex for various HBV infection

markers.



Table I: THE TCTAL NUMBcZR CF CHILDREN TESTED

FOR VARICUS HBV INFECTICN MARKERS

ACCORDING TOC SEX AND AGE GROQOUP.

Age Group | Total No.Tested | Total No.Tested
in years | for HBsAg for HBcAb HBsADb
Sex Sex
Male |TFenmale Male Female

6 - 7 14 17 7 8
7 - 8 18 22 7 8
6«9 20 18 8 9
S -10 8 20 2 8
10 ~li 24 15 G 8
11- 12 9 15 4 8
12 --13 15 15 7 7
- 13 -14 i 14 8 7 6
14 -15 17 10 .5 7
lotau %139 140 56 69

o e s

A total of 279 children were examined for HBsAg
Out of these 137 in the 6 - 10 years age group
and 142 atove the age of 10 - 15. 60 children
between the age of 6 - 10 years were tested

FOY- Hdg‘.\b an,‘ ;TR(‘;\}\ ~G f"i\{‘lv"_v“_)n wvoare toe Fod

for HBsAb, HEBcAb rroum batween tha age 10 -~ 15.



Table 2: THE PREVALEZNCE OF HEPATITIS B ANTIGEN
AMONG SCHCCL CHILDREN FROM NAIROBI AREA,
3
Age Number | Number % i
(Years) Sex Tested Positive
6 - 10 Males 60 2 3.3 1§
¥
Females | . 77 4 5.2 |
i
. =
Total 137 ) 4,3
10—~ 15 Males 79 5 6,3
Females 63 2 3,2
Total 142 7 4.¢
All Males 139 7 5.0
Ages
Females 140 ) 4.3
Total 279 73 4.6
|

Tahle 2 gives the results of HBsAg in the

different age groups and sex. Out of 279 school
children tested 13 cases were positive for HBsAg which
gives prevalence of 4,6%.

In the age grou -10

el
(o)

years, HBsAg was found more frequently in femeles

than males. On the other hand betwcen the age
group 10 - 15 and in all ages the prevalence of

HBsAg was higher in males than females,



Table 3: POSITIVE CAS:ZS CF HBsAg ACCORDING TO TRIEE

Tribe Number HBsAg+
Tested

Kikuyu 129 6(4.6%
Luo 49 2(4.0%)
Luhva 45 3(6.5%
Kamba 22 1{4.5%)
Others 34 1(2.9%)
Total 129 13(4.6%)

Tribal distribution of HBsAg is shown on
table 3. The Highest praevalence was among Luhya
tribe 6.6% but statistically it is not significant
(?) 0.05). Table 4 and 5 shows results and
interrelationship between various HBV infection

markers tected on 60 scheool children betweaen the

-

age qgrecup 6-10 years. Tuo males cacses were

postive for HBsAg (3.3%), both of them have
detectable HEcCAb, cne with high titres. One child
came frcm a middle social class family with 3
siblings, the other case caeme from a low social class

family with 5 children,HBcAb was dztcectable in 18(30%)

school children in the sarme 2

)

2 group, omong them
J ;

203.3%) cnlldren nad HBcAb as a sole marker of



HBV infection detectable, one of them with high
titres. ©f the additional 14 HBEcAb positive sera

associated with HBsAb, 8 had high titres.

(40%) children

3]
1=

HBsAb was dCetectable in
from the same age group, none of them was
associated with HBsAg. HEsAb as a sole marker
of HBV infection was detectable in 10 samples
(16.7%). 8(13.3%) children had high titres of
HBsAb all of them were assoccizted with HBcAb.
There was no significant differzsnce between
the prevalence of various HBV infection marker zand
sex distributicn. 32(53.4%) children had no
detectakle markers of HZ2V infection between the

age group 6-10 years.



Table 4 and 5:

15

HEV MARKERS AND INTERRELATIONSHIP OBSERVED

IN THE AGE GROUP 6 - 10 YEARS

—
Sex Number HBcAb+ {HBSADb+
Tested
Female 33 9(27.2%)§11(33%)
Male 27 9(33,23%)113(48.,0%
Total 60 18(30%) 24(40%)
{ L
Number | HBsAg+ HBcAb= HBcAL+ HBs A~ Ha
Tested | HEcAb+ HBsAg— HB3sAD+ BBcAb— nEy
HBsAb- HBsAb-- HBsA g~ HBsAD4 Markers
33 0 1(3%) 8(24,2%) 3{9 1% 21662, 7%)
27 2(7.4%) 1(3.7%) 6(22.2%) 7(247) 11{10,7%)
60 20(3,3%) 2(3.3%)114(23.3%){10(16, 7%) 32(53,4%)




= 16

Table 6 HBV MARKERS IN

THE AGE_GROUP_10 - 15 YEARS

Number :
Sex HBCAD+ HBsAb+
Tested
Female 36 10(27.7%) 14(38,8%)
Male 29 §11(37.9%) 12041 +3%)
Total 65 21(32.3%) 26 (40%)
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Table

7 INTERRELATICNSHIP

. O . o O e o e B et S

cox s o AT : ~ -
THZ AGE GROUD 10 -~ 15 VYEARS
A : _—

>

CF_HEV MARKERS IN

7 T 7
! ! :
Sex Numbe r HBSAg+ HBcAg+ HBcADb+ H3cAb+ | HBsAg- | No |
i i
Tested HBcADb- HBcADb+ HBs/g- HBsAb+ ! HBcAb—~ ' Marker-s
i f
HBsAb- HBsAb~ | HBsib- HBsAg- | E3sAb+ |
_ | 4 |
; ?
. i
Female 36 1(2.7%) | © Z(5.5%) 8(22.2%); 6(1647% i 19(52.8%)
| i
! ! 3
A i
Male 29 0 2(6.9%) | O $(31%) [3(10.4%) | 15(51.7%)
Total 65 1(1.5%) 2(3.1%) 2(3.1%) | 17(2642%) |9(13,8%) 34(54,3%)




Table 6 and 7 illustrate results and
interrelationship of various HBV infection markers
tested on 65 school children between the age cohot
of 1C - 15 years. Two sera were positivé for HBsAg
association with high titres of HBcAb. Both came

from a family of 10 children with low social

rh

econcmic status, ©One female case had HBsAg
detectable alons in the serum as an evidence of past
cr currant HBV infection. There were 6 children

in her family with low social economic status. In
the above age group HBcAb was detectable in

21(32,3%) schocl children, among them 2(3.1%)
children had H2cAb as a scle marker of HBV infection,
both of them with low titres. Of the additional 17
HBcAb positive sera associated with HBsAb 8 had high
titres. 26(4C%) children from the same age group
had HBsAb detectable. 11(17%) of the children had.
high titres of which 9 were associated with HBcADb,
HBsAb as a sole hdrker of HBV infection was detectable
in 9(13.8%) samples, 2 with high titres. 34(52,3%)
children had no detectable markers of HBV infection

from the age group 10-15 years,
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of HBV infection of two age
there was no significaent dif
tested age 7-oups (=L 0.05)
’ Out of 125 children

were analysed.

LG L g

of HBV infection 66 children (52.8%) had

Cf H2Y

Statistically

infec

groups .Statistically
ference between the two
W Y"

individual markers

3
J—VAA SSRGS \.rQLJ.A.L.'

Cowiparisoil

tested for thrce

no

the s3ize of family is shown cn the

;size of family afrecting

p> 0.01 for all ma

thore was a difference in

L')

duV markers at

Table 8: COMPARISCN CF VARICUS MARKER OF HBV.
INFECTICN IN NAIPCBI SCHOOL CHILDREN
OF TwO AGE GROUPS.
I
'Age |Number| HBsAg+ | HBsAg+ | HBcAb+ [HBcAb+ |HBsAb+ |No b
: !
Tested| HBcAb+ {HBsAb- | HBsAb~ | HBsAb+ |HBsAg- |markers i
HBSAb- | 9BsAb— | HBsAg- |HBsAg- |HBcADb- g
- - | T
60 2(3.3%)]0 2(3,3%)114(23.3%)110(16.74|32(53. 4%
:
65 2(3.21%)] 1(1,5%)12(3.1%)}17(26.2%)} 9(13.8% (52.3%§
_ | i
otal | 125 4(3.,2%) 1(0.8%)'4(3.2% 31(24.8%) 19(151.2%?6(52. %é
! A
Table 8 shows the comparison of various markers
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Table 9: COMPARISCN OF HBV MAGRKEDS AND THE
SIZE OF FAMILY.
a) 4 Siblings of less.
Age |Number | HBsAg+ | HBsAb+ | HBcAb+ | HBsAbse |
grcup |Tested HBcAb+
6~-10 23 1 7 0 2
i
10-15 11 0 2 1 0
!
Total 34 1(2.3%) 9(26,5%)1(2,9%),; 2(5,8%)
b) Siblings Over 4.
Age |Number | HBshg+ HBsAb HBcAb+ | HBsib+ |
group |Tested HBCAD +
6-10 33 1 7 1 7
10-15 55 3 14 1 S
‘ UM VN, S 4
Total tofe) 4(4.5%) 21(23,9%) 2(2.3%)|16(18, 2%)

Not indicated 1 case of HBsAb

)
) +
HBcAD )
1l case of liBsAb+
1 rdss gf BRzaBa
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Table 10: HBV MARKERS IN MOTHERS AND THE
INTERRELATICNEHIP OF VARIQUS HBV

INFECTICN MARKERS OBSERVED IN 37

MOTHLZRS,.
iBsAg+ | HBcAb+ HBgAD+ HBsAb+ ' HBsAg—~ | HBsAg- |HBcAb+
.. HEcAb+ i HBcAb+ | HBcaAb~ [iIsAg+
HBsAg— | HBsAb- |HBsAb+ |HE3AL-
!

()

1(2,7%) 22(59.4%)|22(59.4%)| 18(48.6%)3(8.1%)14(10,8%

P &

Table 10 indicates that 37 mothers were tested
for various HBV infection markers, One case was
positive for HBsAg (2,7%). The prevalencé of HBc2AL
was 5%.4%. 3 cases (8,1%) had high titres of HEcAb
as a sole ‘marker of HBV infection. Out of 18(48.6%)
cases positive for HBcAb in association with HBsAb
14(37,8%) cases had high titres of HBcAb. HBsAb
was detectable in 22(59,4%) cases. 11(30%) mothers
had high titres of HBsAb, out of thom 10 casces in
association with HBcAb., All mothers had negative
history for past viral nepatitis, denied contact with
@ person suffering from viral hepatitis. Mothers' age
and parity did not show any influence on the results.
Infants of all 37 moth=rs shared same HBcAb and
HBsAb profiles with the ex2ntion of 2 cases of HBsab

- g bl a5 SR - T vvem e " T - PR
AR @ S G RLI2D, ONL Cloe Cu ubilndy as a 5So0le marker




and one case of HBcADb asscciated with HBsAb,

However, HBsAg was detectable in 1(2.7%)
mother but cord blood was negative for the same
antigen zlthcugh infant shared HBcAb with his

mother,
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DISCUSSION

The nhigh prevalence of HBEsAg in the general
populaticn in many tropical countires is now well
documented. The prevalence of HBsAg among healthy
African school children from Nairobi area in this
study was 4.6% by using haemagglutination teste.
The above test is a simple highly sensitive method
slightly less sensitive than radioimmunoassay
{(16). For the same age group Bagshawe's and
Wankya's results were much higher. Both studies
were done in rural communities, in case of Bagshawe
by a relatively insensitive method but the latter

study used the most sensitive method available ror

HBsAg cetection (14, 11). However, the sample tested

in Wankva's study was vecy small. If the figures

(l‘

represe valence of chronic carriers state

the pr

(b

the chiidren 1living in rural area (lMachakos District
and those in an urban environment (Nairobi) it

indicates that probably urban environment and living

A4 -
conditicns ars hett

(B]

r th:

fL

n those in an rural areas

h

and therefore 1

0

cs favourable for HBV transmission.

Other factors as transmission of - HBV by insect

vectors needs to be considered, since HBsAg has

pae

been detectad in wild moscuitces in Xenya (17).
Study carried out by Bagshawe showed no association

between malaria and the praesence of hepatitis B

antigen; althouch malaria o~pidemic was present
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where prevalence of HBsAg was found to be 5% by

using haemagglutination method (18).

from South

difference

A study

Africa showed a significant

of the prevalence of HBsAg in_rural

communities €5,5%) than in the urbaf population

7.4% (19).
Table 11: THE PREVALENCE OF HBsAg IN KENYAN
AND SOUTH AFRICAN CHILDREN
Author Test Group Method Counter] No. Age HBsAg
Testeﬁ Group %
Bagshawe | Machakoz= Counterimnuno-
(14) District electrophore- 296} 5-9 | 6,4
(rural) sis
B " 179 |10-14 7.9 |
Wankya Machakos Radioimmuno- 14 5-9 (28.6
2 . S W - - . !
(ll) DlS».f_‘_u..‘_ abSuy !
(rural)
" " 13 110-14115,4 f
| i |
Bowry School Passive |
children from Haemaggluti- 40 8-15! 5.0
(18) Nyanea District nation
(rural)
i _— i ! = SIS—
*Ojwang | Nairobi School!| Passive Haema-| 137 6-10! 4,3
children gglutination
(urban)
" " Rt I e B S e P
“Vos 'dﬁtu:¢l nopula- 1 hacnagalucina- ! |
B, | tion S. Africal tion inaibition 177 | 2-3 110,0 |
: (19) ‘ g I | ]
' . . ¢ 229 | 5-10110.7 1
)




Tribal distribution in this study did not
show a significant difference on the positivity
fHIBsAg. There was no statitically
significant difference between sexes in this
study although several cther workers have
observed male preponderance in HBsAg carriers.,
Blumberg observed a hichar freguency of HEsZg
in males than in femaless for almost all the
carrier population tested (20)., Bagshawe
et al also found antigen more frequently in all

ages in males than femal€s (14). On the other

o

hand in the study frow Ibadan, ligeria outc of 413

healthy cschocl children aged ketween 4 and 21 years

the overall prevalence rata for
by electrophcoretic immunoprecipitation method
and there was no statitical difference between
the sexes (21).

.- The prevalence of [HBsAg and the size of

t

‘Qi

family was statistically siqgnificant
D>0.01. Bagshawz et dl fcund a higher
prevalencs among siklings of large femilies
which was 8% as for the sibling group of 4 or
less the prevalence of HBEsAg was 3.9% (10). A
pilot survey carrled out in hNew York City on

intrafamilial spread of asymptomatic hepatitis



B found that theras is a fawmilial aggregation and
segregaticn of hepatitis B, prevalence of

HBsAg appear to increase with family size (22).
They suqgested that envircnmental and genetic

factors could be involved..

Almeida et al in 1971 described a new
antigenic system of the core of Hepatitis B Virus
(HBcAg) (23). 1In 1973, Hochnagle et al described
a complement fixation test for HBcAg and found
ant jbody to corze zntigen during acute attack of
Hepatitis B infecticn (1). ‘They suggested that
HBcAb first appears two to five months after
appearance of HDsAg, titres of HBcAb eventually
fall to the low lovels afternrecovery from
Hapatitis B. Houwever, in chronic carrier state,
titres rcomain nich, suggesting a continuous viral
replication in the liver (1). Further studies

in the following vaars indicated that a test

for H2<2H may be a sensitive 1indicator of
persistent viral replication even when
sub-detectable amcunts of HBsAg are circulated
(2)., T+ was suggoested that HBcAb as a sole
marker of infection of HBV in high titres may
indicate « chronic carrier state and blood such

a donor cun be lnF<(*wvn if given to a non immune

nereon (2.0 3,4).  In this study HBcAb was
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detectable in 37,2% of the school children for
the overall group by radioimmunoassay
technigque (23) and out of these 16 children
(13%) had HBcab in high titres in association
with HBsAb. These figures are extremely high
when compared to the generzal prevalence of
1 - 4% in caucasians blood donors (26). However,
it is in keeping with rfindings of Bowry et al
who found the prevalence of HEcAb in Kenyan
voluntear blood donors to be 52% (15). Studies
on chronic liver diseases (27) by Kojima and
associates sugcssts that hign levels of HBcCADb
even in the absence of HBsAg in the serum is
associated with viral replication in the liver.
Moreoveyr some of these patients demonstrated
}HBsAb in the serum as well, However, whether
the same c¢pplies for the healthy children
-«from this study one cannot say, bccause in
order wou ubtain these data liver biopsy is
required. The przvalence of HBcAb 4as a sole

marker oi nBV infection in Purope and USA is

o

0.1% - C.4% as compared to 4% of Kenyan
volunteer blood donors (15). African school
c¢nildren from Nairobi had HHecAb 3as « sole wmarker

<S5 S\ amheTYon 1n 3.2% out of 125 children

~ ey b
t'::) \_Cdo
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On the other hand #bBs..bh by itcel
indicate past infecticon and immunity to further
infection. As data from tnis study indicate among
the Nairobi school childran by the age of 15 years
15% is already immune as 19 children had HBsAb as
a sole marker of HBV infection detectable. Out
of 125 children 52.858% had not been exposad to HBV
and therefore are still susczptible to hepatitis
B virus infection. In a sirilar study from Nigeria
11 children out of 61 (18%)had HBcAb detectable
by Radioimmunoassay (RIA) as a sole marker of HBV
infaction by the ag2 of two and evidznce of HBV

infection during infancy was datectzd in 28%

(28). However, sirce HBsAL test was using relatively

insensitive technijus as coumpared to RIA some of
them may have HBshilL of low tlitre. These figures
are very high and suggest that H3V i3 endemic in
some tropical countrizs inclucing Kenya. Hepatitis
B virus infection in childhocd could be the

mechanism by which H2V is maintained in the

community (29),



Table 12: PREVALEZNCE OF VARIOUS MARKLRS OF HBV INFECTION

IN THREE DIFFERENT POPULATION I"RCM NAIROEI AREA

i | T
Test No Aga Groups Sex ! HBsAg+ | HBcAb+ | HBsAb+ | HEsAg-| HBsAg:-" F&
Grovp Testec, in years { { | i HBcAkw~| HEcAD-- 15
Mo F i ; | HBcAb+! H3sAb-- . HE
| | | f
i | !
. | | | |
: | “children from | 51 1 -5 20 1 22 0 |3¢6%) | 3(e%) | 20(4%) f1(2sm) O
i ! ! !
! lairobi area | i | ! (
{ i ' {
E aa ; | | | | |
% | | | | | |
o . : | i |
chool children ] | ! l |
| |
: from Nairobi 125 6~15 | 53 | 698 l 13279 | 397125 ;50/125 £/125 1157128
i i | | ' | |
C4.6% 31.2% | 40% 3.2% [13% |
‘ ' | | ' !
" e ; ‘ ! ! )
| Volunteer Blood | ; ; E ~ ?
| donors from 104 15-30 85 , 29 ¢ 7(7%) ;52(32%) ' ST7(57%01 4/74% 1100109 )} Ldvat
Hairobl area | E ] |
| ? | |
- ; ! | ! [
* Bowry : Unpublished data (18) HBsAg tested by haemagjlutination test (Hepatit=s,

Wellcome) .
HBcAb tested by radicimmunoassay = Abbott COFAP-.
HBsAb tested by radio ©assay - Abbott AUSAP.

** Data of present study
®*¢ Bowry et al in press (15)

" = —— R




able 12 shows the prevalence of various
markers of HBV infection in three different
population groups from Nairobi area. From this -
results it is obvious that in Nairobi, African
community is exposed to HBV infection early in
childhood, increasing significantly during the
school age grcup and between the age 6 - 15 years
there is a high rate of active transmission of
the HBV (15%) even in the so called healthy
children pcpulation as judged from high titres
of HBsAb., This figure increases to about 20%
between the age group 15 - 30 years as indicated
by Bowry from the study on Kenya volunteer blood
donors (15). Maximum transmission seem to occur
when the children are starting to go to primary
school. It is most 1likely that factors like
sanitary facilities, poor hygienic conditions,

close contact could contribute towards the

w

transmissicon of HBV among this particular urban
conmunity-As the sample was tollected from
different primary schools, a recent outbreak of
HBV infection in a school is unlikely to be
responsible for the results. From this study one
can mike an observation that XKenya is among the

tImLr

countries where [IDV in

rh

ection is also endemic

AmONyg Urodn povuiation. e abp=ats 43 judycd



Table 12 shows the prevalence of various
markers of HBV infection in three different
population groups from Nairobi area. From this -
results it is obvious that in Nairobi, African
community is exposed to HBV infection early in
childhood, increasing significantly during the
school age grcup and between the age 6 - 15 years
there is a high rate of active transmission of
the HBV (15%) evan in the so called healthy
children pcpulation as judged from high titres
of HBsAb. This figure increases to about 20%
between the age group 15 - 30 years as indicated
by Bowry from the study on Kenya volunteer blood
donors (15). Maximum transmission seem to occur
when the childr=n are startihg to go to primary
school., It is most likely that factors like
sanitary facilities, poor hygienic conditions,
close contact could contribute towards the
transmission of HBV among this particular urban
conmunity-As the sample was collectad from
different primary schools, a recent outbreak of
HBV infection in a school 1s unlikely to be
responsible for the results. From this study one
can make an observation that Xenya is among the

fryr = 1 3

countries where !'IDV infection is also endenmic
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from the figures of high titres cf HBcAb in
association with high titres of HBEsAb that
children population is unable tc get rid of
virus as such, viral replication is going on

at the same time as immunity which is not enough

to eradicate the infection.

%
HBsAg+
10 ¢
5 7 ] |
N I
- N= N= | =
t 51 279 | 104 | .

Age groups (yearc)

Figure 3J: AGE (A5 PLRCENIAGE) OF HuPATITLS H

N JFnien® FUPULATION

-
o

ANTIGCZN

FRCHM NAIROBI Abiaa.



% ' %
HBcAb+ HBsAb+
55 - 55~
50
40 - 40 -
30
|
104 104
125 125
e T —— ——
5~ 5—
51 51
1 -5 6-15 15-30 1-5 6-15 15-30
0 0,001 P< 0.003

Figure 4: AGE (AS P_RCIZNTAGE) OF HBcAb AND HBsAb
IN DIFFeErRENT POPULATICN FRCM NAIROBI

AREZA,
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Figures 3 and 4 show age (as percentage)
of various markers of HBYV infection in three
different population groups from Nairobi area.

There was

o

O

4]

tatistically significant difference
among the three age grcups in the prevalence of
HBsAg but as for HBEsAb and HBcAb between the

l - 5 age group the difference was significant

at ps 0.001 level.
e

Garety and associates suggested in 1974
that children more freguently become chronic
carricre following infection with Hepatitis 3
virus than adults (29). “hey observed that the
risk of becoaing a HBsAg carrier appears to be
uniform amonyg children -anging in age from one
month to 15 y:zars. Chi'dren usually experience
milder infection, freguontly clinically
unrece mized (20), Vorid

al transnission of the

@)

HBV frcm mother to infant at birth has been
proposed as locading te a chronic HBsAg.carrier
state in the infant (31). HBY transmission from
mother to infant occurs more frequently when the
mothcr had acute hepatitis B near delivery

(31 - 35), In one s

i
o

udy the mest comaon response
of rneonates to HBV exposure was chronic hepatitis
B with proloanaed if not indefinite HB antigenemia

(32). “The rate of krensmission of tne hepatitis
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B surface antigen from asymptomatic carrier
mothers to their infants is less frequent (35),
The figures reported by many authors varies
from 0 to 40% (36,37 38,43). Vertical

transmission of HBsAg in Taiwan constitues an

important route of infection to maintain HBV in

general population (38). Studies indicate that

Lransmission may occur either in the ante:parﬁum,
intrapartum or postpartum periods. 37 mothers

from this study tested for HBV infection markers

had HBsAg detectable in one (2.7%) mother. iBsAg
in the cord blood of the neonate was non reactive
by a passive haemagglutina%ion method although
the infant shared cord antibody with 1ts mother
in high titres. Since 106 to 108 particles of
HBsAg/ml. can be present in a sample non-reaccive
by RIA, transplacental (vertical) transmission
cannot bas ruled out by a negative H'sAg test on
cord serum. Okada and associates fziled ?o
detect HR-Ag in any of 70 cord blood from HBsAg
positive mothers although 8 of 11 of these
infants became chronically infected with HBV (39).
One mother from this study who had iBcAb in

high titres and the cord serum lackced HBcAb may

have been in the acute stage of the d{ssasa

when HBcAb is present as Igl antibody. On two
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other occasions when the neconate did not share

HBsAb with their mother titres were low by
radioimmuncassay. HBcAb and HBsAb was detectable
in 22(59.4%) .mothers each. Thése figures are .
cbmparable to Kenyan volunteer blood donors which
were predominantly males. Three mothers (8,1%)
as compared to 4(4%) of blood donors could
represent the so'called "subdetectable levels" of
HBcAg carriers who haQe BHcAb in high titres as

a sole marker of HBV infection and have HBsAg

at too low levels to be detected even by the most
sensitive, currently availabie methods (2)
Hoofnagle and associates suggested that this type
of carric: might also be infectious (3). 18 mothers
had evidence of unegiuvocal B wvirus infection
with both HBsAb and HBcADb present in the testad
sera. 14{37,8%) mothers had high titres of
HEcADb out of total 37 mothers tested which is

much highcr than 10% in blood donors,

It is obvious that HBsAb in these mothers
is ineffective in terminating pre-existing viral
replication which is5 still going on. !BsAb in
high titres was demonstrated in 11(3C%). This figur

is very hign and demonstratss a very hiigh rac

ce
of active transmission of the HBV amcng adult

hedlthy ncoulatiaon HRcA a2 +ha Barkode &

-~~~
ot — -
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HBV infection was observed in 4(10,8%) mothers

and indicates immunity to HBV,.

It has been well documented that chronic
liver diseases such as liver cirrhosis, chronic
persistent hepatitis, primary hepatocellular
carcinoma are associated more frequently with
HBsAg than the controlled groups of patients.
Bowry in Kenya found HBsAg in more than 50%
in association with chronic liver disorders (9).
Studies on ramilial clustering of HBsAg- positive
hepatocellular carcinoma, cirrhosis and chronic
hepatitis suggest vertical transmission as the
possible route of infection (40), If this type
of transmission is prevented eventually the
number of carriers and the long term effects of
HBV infectlzn would be reduced. From the study
done by Tabor et al in Nigeria is evident
that prevention of HBV infections in countries
where HBV is prevalent will require intervention
at an early age (28). They found one or more
serological markers of hepatitis B in serum
samples from 29 of 61 (48%) Nigerian children

between 6 months and 2 years of age (28).



At present there are two possible ways of
preventing transmission of HBV from infected
mother to thesir children. Hepatitis B immune
globulin (HBIG) contains HBsAb of high titres
(generally greater than 1 : 100,000 by passive
haemagglutination)prapared from donors pools

preselected for HBsAb has efficiency in the

prevention of hepatitis B from 40 - 70%.

This

protection obtained by passive immunization

usually lasts for 6 months.

In clipnical

Reeiah et al in 1979 HBIG has

been used

study by

to

prevent HBV infection in 21 children of HBsAg

carrier mothers effectively comp:

untreated children who became HBsAg peocitive

Active im 1ization with HBV +-

1
mGur

under intensive research for the

In the absence of successful propagaticn of
HBV in wvitro, the plazma of asymptcmatic
chronic carriers of HBsAg serves as the
source material for all HBV vaccines at the
presant time, HBV vaccines have been mostly
used in chimpanzees and a formalln treated
hepatitis B vaccine was used in high risk

hemodialy France {(42). It is

sis sattings in

essential to prepars effective but safe vaccine

25



which could be used to prevent HBV infection
in newborn infants especially in areas of
high prevalence. Elimination of the HBsAg
chronic carriers state in these ccuntries

is essential since they represent a great

public health problems
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CONCLUSION

The prevalence of HBsAg in Nairobi healthy
School children of the age group 6 - 10 years
was 4.3%. A total of 137 children were tested -
for this antigen by passive haemagglutination
technique. HBcAb by using RIA accounted for

30% in the same age group. A total of 60
children were testedlfor HBcAb and HBsAb which
was found in 40% by using RIA, The prevalence
of HBcADb as a sole marker of HBV infection was
observed in 3.3% for the Nairobi school children

between the age group of 6 - 10 years.
The prevalence of HBsAg in Nairobi healthy
schocl ciiilldren of the age group 10 - 15 years

was 4.9%. In this age group 142 children ware

tested for HBsAg by using passive haemagglutination

techniquz. The prevalence of HBcAb for the same
age group was 32.3% out of 65 children testcds
The prevalence of HBsAb for the agc group cf

10 - 15 cars was found to be 40% for 65 children
tested. The prevalence cof HBcAb as a sole
marker of HBV infection among the 65 séhool
children tested was 3.1% between the age of
10-15 vears.

The prevalence of HBsAg for the overall group of
279 children tecsted was 4.5%. The prevalence of

m ~ £, = 1 J R o I X ’ =¥ 3o oy 7%
Hchb 7 Lo Lliole grodg ol 140 chaldren tosted



was 31.2%. HBcADb as a sole marker of HBV -
infection for the whole group of 125

children tested accounted for 3.2%.

The prevalence cf dBsAg in mothers was 2.7%e
In total 37 mothers were tested by using
passive haemagglutination method for this
antigen. The age raﬁged from 15 - 40

Yeédrse

The prevalence of HBsAb and HBcAb among the
same group was 59.4% by using RIA. The
prevalence of HEcAb as the sole marker of

HBV infection was 8a.l%.

In Kenya African Urban School Children
Population, there is a high rate of active
transmission of HBV (15%) even in the so

called healthy children. Maximum transmission
occurs after the age of S5 years, therefo;e
factors like sanitary facllities, poor hygienic
conditicns, close contact could contribute
towards the high transmission of HBV among

urban school children community.
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Figures from this study suggest endemic

spread of HBV in Kenyan Urban Populaticn.

RECCHMMENDATIONS

Clinical studies on HBV infection are highly
desired to shed some light on the severity of

clinial HBV infection in our children.

Longitudinal studies with follow-up of
positive cases over many years to
Oobserve the long term effects of the

HBV infection in Kenya children.

To determinate vertical transmission razo

of HBV infection in Kenyan children.

Further research is recuired to determi=icta
vihether genetic and what imnunclcgiceal
play role in perpetuating the high prevalence

of HBV amcng Kenyan ccmmunitye.
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