The Modes of Transmission of Hepatitis B Virus
in Turkey; The Impact of Status of Liver Disease

on Transmission

TURKIYE'DE HEPATIT B VIRUSUNUN BULAS YOLLARI;
KARACIGERDE HASTALIK DERECESININ BULASA ETKISI

Yusuf AKCAN*, Biilent STVRI**

*  Yrd.Dog.Dr., Abant izzet Baysal University Faculty of Medicine, Department of Gastroenterology, Diizce
** Prof Dr.. Hacettepe University, Medical School, Department of Gastroenterology. Ankara, TURKEY

Summary

Ozet

A cross-sectional study was designed to evaluate the
mode of transmission of HBV in household in Turkey. We also
investigated the effect of the state of liver pathology of index
cases on transmission. One hundred eight)' index cases (122
male and 58 female with a mean age of 36.8H0.6 years) and
their 380 relatives were included as the study group and 100

individuals 148 male and 52 female cases with a mean age of

41.4 ->+ 18.6 years) were recruited as a control group. We as-
saved the serological markers of HBV in participants.
Biochemical tests, ultrasonography and liver biopsy were per-
formed when necessary. The prevalence of HBs Ag positivity
was 5"o in spouses, 41% in siblings, 18% in children, 17%, in
relatives of healthy carriers, 19% in relatives of those index
cases with chronic hepatitis (CH) while it was 7% in controls.
HB V positivity among relatives of HBs Ag carriers and of those
with CH were significantly higher than controls (p<0.05).
There were more cases with liver disease among the relatives
of'index cases with CH (62.5%,) than those of healthy carriers
(29%) (p<0.05). HBs Ag carriage reaches a steady-state level
of 4%, until the end of second decade. Considering the rate of
HBs Ag positivity (41'a) among siblings of index cases, hori-
zontal way is the most important mode for HBV transmission
in 'Turkey. The siblings and nude children are under serious
risk )ot- horizontal transmission of HBV. Unless a mass vacci-
natum program is available, at least a vaccination program
should cover first necessarily those less than 20 years of age
and siblings ofindex cases.
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Arastirma, HBV'nin aile i¢i gegisini incelemek icgin, ke-
sitsel bir ¢calisina olarak diizenlendi. Ayrica, indeks vakalarda
karacigerin hastalik durumunun bu gecise etkisi incelendi.
Calismaya 180 indeks vaka (122 erkek ve 58 kadin, yas orta-
lamalart 36.8 + 10.6 yil) ve onlarm 380 yakimi ile kontrol
grubu olarak da 100 saghkli birey (48 erkek ve 52 kadin, yas
41.47°8.6 yil) ahndi.  Katilanlarda HBV  igin
serolojik belirtecler bakildi. Biyokimyasal testler, ultrasono-
grafi ve gerekliginde karaciger biyopsileri yapildi.  Eslerde
HBs Ag pozitifligi  ";5.  kardeslerde %,4f ¢ocuklarda ", 18.
saghklh tasyicit yakinlarinda %17 ve kronik hepalitli (KH)
hasta yakinlarinda "d 19 olarak bulunurken kontrol grubunda
bu oran %>7 idi. Taswyict ve KH'H hasta yakinlarindaki HB]'
porzitifligi kontrol grubuna gore anlamh olarak yiiksek bulundu
(»<0.05). KH'li hasta ve tasiyici yakinlarindan HBYV pozitif
saptananlar karsitlastirildiginda ilk gruptakiler arasinda daha

ortalamalart

fazla hepatitli olguya rastlandi (swrasiyla %,62.5 ve %,29)

(»<0.05). Genel olarak, HBs Ag taswyiciligi ikinci dekad so-
nuna kadar %,14 gibi sabit bir seviyeye ulasmakta idi. Calis-
ina sonucuna gore, kardesler arasi bulas (%>4T) gozoniiue
alindiginda,  horizontal yol HBYV ic¢in Tiirkive'de en onemli bu-
las yoludur. Horizontal olarak HBV Imlasinda kardesler ve
erkek ¢ocuklar en yiiksek riski tasimaktadir. Bu nedenle, tiim
toplum asilamasi gergeklestirilemiyorsa, yirmi yas altindakiler
ve indeks vakalarin kardesleri oncelikli olarak asilanmalidir.

Anahtar Kelimeler: HBs Ag, Horizontal bulas, Tirkiye,
HBYV tasiyicist
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Viral hepatitis is still a serious general health
problem. Hepatitis B Virus (HBV) is the commo-
nest cause for hepatocellular carcinoma (HCC) in
Turkey (1,2) and world literature (3). Regarding the
regional differences, we saw that the prevalence of
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HBYV carriage is 2-10% in Turkey (4-6). Today, we
know that HBV is transmitted via blood and its
products, homo and heterosexual contact, vertical-
ly (from mother to baby) and horizontally (via
routes other than parenteral and vertical modes).
Thus, the risk groups consist ofrelatives of carriers,
homosexuals, babies of HBV infected mothers,
health care workers, IV drug abusers and those re-
quire transfusions (7). It is very important to deter-
mine the main route of transmission countrywide,
which helps programming the schedule of vaccina-
tion program especially in countries not executing
a universal immunization program like our country.
In this study we aimed 1. to determine the main
mode of transmission in Turkey, 2. to assess the ef-
fect of the status of the liver disease on the rate of
transmission, 3. able to draw the chart of age versus
rate of carnage in relatives of index cases.

Material and Methods

One hundred eighty HBs Ag (+) index cases
and their 380 first-degree relatives who applied to
the department of Gastroenterology of Haccttcpe
University Medical Center from August 1995 to
June 1997 were enrolled. Additionally, another 100
outpatient admitted for non-specific dyspepsia
were also included to this study as control group.
The control cases had no history of personal or fa-
milial liver disease or hepatitis and any known risk
factor. They had normal blood levels of transami-
nases, protrombin time and serum albumin. We de-
tected HBs Ag, AntiHBc IgG, Anti HBs, HBc Ag,
Anti HBc, Anti Delta antibody and measured
Alanine Transaminase (ALT), Aspartate transami-
nase (AST) levels and protrombin time from the
blood samplesY>fall index cases. On the other hand
we detected only HBs Ag, Anti HBs and AntiHBc
IgG from the relatives. Those with pure Anti HBc
IgG positivity were excluded if they had a history
of vaccination. The cases with a history of blood
transfusion and any surgical intervention were not
involved neither in the study (relatives meant) nor
the control group. Ultrasonographic examination
was also performed in all index cases. Patients
without any symptoms and with normal liver bio-
chemistry were assigned as healthy (asymptomatic
carriers are indicated) carriers. Patients who had
abnormality in liver biopsy samples compatible
with chronic active hepatitis and those who denied
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biopsy but had abnormal transaminases (more than
two times normal) for more than 6 months were as-
signed as chronic hepatitis (CH) group. The seldom
patients with pathologically proven cirrhosis relat-
ed to chronic HBV infections were excluded be-
cause of small sample size. The obtained sera were
studied via enzyme linked immunosorbant assay
(ELISA) with HBs Ag microelisa system
(Hepanostika ® HBs Ag Uni-form II, Organon
Teknika SA, France), HBs Ab microelisa system
(Hepanostika ® anti-HBs, Organon Teknika SA,
France), HBe Ag and anti HBe microelisa sys-
tem(Hepanostika ® HBe Ag/anti HBe, Organon
Teknika SA, France), and HBc Ab microelisa sys-
tem (Hepanostika ® anti-HBc¢ Uni-form, Organon
Teknika SA, France). Ifany of HBs Ag, Anti HBs
and AntiHBc IgG was detected positive, the case
was assigned as seropositive otherwise as seroneg-
ative. The comparison of rates between groups was
made by chi-square and Fischer's exact test.

Results

Among 180 index cases were 122 male and 58
female with a mean age of 36.8+10.6 (range 16-66)
years old. In the control group, 48 male and 52 fe-
male cases with a mean age of41,4+18.6 (range 18-
69) years old were included. We had 59 healthy car-
riers and 121 patients with CH (58 of them were
identified via biopsy, others via clinically by high
plasma transaminases lasting more than six months)
among index cases. The serological data of controls
is shown in Table 1. Since it was not so easy to
know which of'the spouses was the initial source for
the other, the table was made without considering
the gender of the index case as seen in the Table 2,
if one spouse was HBs Ag (+), the ratio of HBs Ag
positivity ofthe couples was 5%, while seropositiv-
ity 76%. The HBs Ag positivity and seroposivity
rates of spouses were not found significantly differ-
ent from controls (p=0.72 and p=0.09) (Figure 1,2).

HBYV serology ofrelatives is shown in Table 2.
Total HBs Ag positivity rate of relatives was 15%
and significantly higher than controls (p=0.04). On
the other hand the seropositivity rate was the same
with controls (p=0.85). The ratio of HBs Ag posi-
tivity of sons (18%) was significantly higher than
daughters and controls (p=0.05), while the ratio of
HBs Ag positivity of daughters (7%) was not sig-
nificantly different than controls. Seropositivity
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Figure 1. The ratios of HBs Ag positivity of the controls, and of relatives of healthy carriers and of index cases with CH.
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Figure 2. The change in HBs Ag positivity with age among the refatives of index cases.

rate was similar in the children of both sexes respectively).
(p=0.21). The HBs Ag positivity among siblings Overall HBs Ag positivity was 5% in the chil-
(41%) was significantly higher than both children dren of male index cases, this figure was not statis-

(18%) and spouses (5%) (p=0.003 and p<0.0001 tically different than controls (p=0.80). The ratio of
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Table 1. The results of viral markers of control cases

MODES OF TRANSMISSION OF HEPATITIS B VIRUS IN TURKEY

Control Cases HBs Ag (+) Anti FIBs (+) Anti HBc IgG (+) Sero (+) Sero (-)
n (%) n (%) n (%) n (%) n (%)
Male (n-48) 4 (8) 20 (41) 9 (18) 33 (68) 15 (15)
Female (n=52) 3 (6) 22 (42) 7 (13) 32 (61) 20 (20)
Total (n==100) 7 (7) 42 (42) 16 (16) 65 (65) 35 (35)
Table 2. The overall HBs Ag positivtty among relatives of index cases
Overall Relatives HBs Ag (+) Anti HBs (+) Anti HBc IgG () Sero (+) Sero (-) Total
n (%) n (%) n (%) n (%) n (%)
Spouses 6 (5) 58 (48) 27 (22) 91 (76) 30 (25) 121
Children
Male 19 (18) 16(15) 29 (27) 64 (60) 41 (40) 105
Female 6 (7) 22 (24) 21 (23) 49 (55) 40 (45) 89
Children total 25 (18) 38 (20) 50 (27) 113 (55) 81 (45) 194
Siblings 27 (41) 12 (18) 10 (15) 49 (75) 16 (25) 65
Relatives total 58 (15) 108 (28) 87 (22) 253 (67) 127 (33) 380
Controls 7 (7 42 (42) 16 (16) 65 (65) 35 (35) 100

45% HBs Ag positivity belonging to siblings of
male index cases was significantly higher than con-
trols and than their children (p<0.0001, p<0.01 re-
spectively). Comparing the HBs Ag positivity of
children of male and female index cases (5% vs.
25%), there was a significant difference (p<<0.001)
if mother was the index case. Siblings of female in-
dex cases had a similar ratio of HBs Ag positivity
with male index cases (p=0.46) and a higher ratio
than controls (p<0.001). Without taking into con-
sideration of the gender of the parents, male chil-
dren had higher risk (18%) of acquisition of HBV
than the female (7%) children (p=0.03).

As mentioned above, another aim of the study
was to determine the effect of status of liver discase
on the transmission rate of HBV. We tried to get the
answer to whether index cases with chronic liver
disease infect the others more vigorously than
healthy carriers. The serocpidcmiological data
from relatives of healthy index cases were present-
ed in Table 3.

The ratio of HBs Ag positivity (4 %) in spous-
es of healthy carriers was not significantly different
than controls (p=0.74). The sons of healthy carriers
had significantly higher HBs Ag positivity (17%)

too

than controls (p<0.05), whereas the daughters of
healthy carriers had similar ratio of HBs Ag posi-
tivity to the controls (p=0.15). Meanwhile, the
daughters had significantly lower ratio (48%) of
seropositivity (p=0.03). We observed that the ratio
of HBs Ag positivity of the siblings (59%) in this
group had been significantly higher (p<0.0001)
than controls.

The scroepidemiological data from the rela-
tives of index cases with CH arc shown in Table 4.
The ratio of HBs Ag positivity (8%) of spouses was
not significantly different than controls (p=0.74).
Similarly there was no significant difference be-
tween the ratio of HBs Ag positivity in daughters
and in controls. On the other hand, this ratio was
significantly higher in sons (28%) and siblings
(50%) of the index cases with chronic hepatitis
(p<0.005 and p=0.05 respectively) compared to
that of controls.

The overall comparison of the ratio of trans-
mission among controls, healthy carriers and cases
with CH is presented in Table 5. The ratios of HBs
Ag positivity among spouses of two groups and the
controls were not significantly different than each
others (p>0.05). Although the overall transmission
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Table 3. Data from relatives of healthy index cases
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Relatives of HBs Ag(+) Ami-HBs (+) Anti HBc 1gG (+)  Sero (+) Sero (-) Total
1 lealthy Carriers n (%) n (%) n (%) n (%) n (%)
Spouses 3 @) 34 (47) 14 (19) 51 (70) 21 (30) 72
Children
Male 1 (17) 10 (15) 19 (29) 40 (62) 24 (38) 64
Female 2 @) 10 (18) 15 (27) 27 (48) 29 (52) 56
Children total 13 (11) 20 (16) 34 (28) 67 (56) 53 (44) 120
Siblings 26 (59) 7 (15) 5 (11) 38 (86) 6 (14) 44
Total 42 (17) 61 (25) 53 (22) 156 (66) 80 (34) 236
Table 4. Data from relatives of index cases with chronic hepatitis
Relatives of Index HBs Ag (+) AntiHBs (1) AntiHBe IgG (+) Sero (+) Sero (-) Total
Cases With CFI n (%) n (%) n (%) n (%) n (%)
Spouses 4 (9 24 (51) 10 21) 38 (81) 9 (19) 47
Children
Male- 8 (28) 6 (21) 6 (21) 20 (72) 8 (28) 28
Female 4 (11) 6 (17) 8 (23) 18 (53) 16 (47) 44
Children total 12 (19) 12 (19) 14 (22) 38 (62) 24 (38) 62
Siblings 8 (50) 3 (18) 3 (18) 14 (88) 2 (12) 16
Total 24 (19) 39 (31) 27 (22) 90 (72) 35 (28) 125
rates for index cases with CH compared to healthy Discussion

carriers were not statistically significant (p=0.85),
there were significantly higher number of relatives
having chronic liver disease (15 of 24; 62.5%) in
the index group with CH than in the healthy earn-
ers (12 of41; 29%) (p<0.05). The overall HBs Ag
positivity rates (Chart 1) among relatives of both
healthy carriers and cases with CH were signifi-
cantly higher than controls (p=0.005). The seropos-
itivity among relatives of index cases with CH, the
relatives of the healthy carriers and the controls
was not different (p=0.43) The children of cases
with CH demonstrated a significantly higher ratio
of HBs Ag positivity than controls (p=0.04). There
was no difference in the HBs Ag positivity between
the relatives of healthy carriers and those with CH
(p=0.45). HBe Ag positivity in index cases with
CH was 24% and it was 19% in healthy carriers
(p=0.70).

Regarding the distribution of transmission rate
with the advancement of age groups (Chart 2). We
noticed that the most dramatic increase was seen
between 5-20 years age group.

T Klin J Giisiroeiiteroheputol 1999, 10

It has been estimated that two billion people
have been infected with HB V worldwide and 400
millions ofthem have become carrier (8). The same
numbers for Turkey are 30 millions and 4 million
respectively. Meanwhile, Turkey takes place
among the countries of moderate endemicity with a
ratio of 56%wo for carrier state (9). Considering these
numbers, it is obvious that HBV is still an impor-
tant health problem in Turkey and worldwide as
well.

After routine screening of blood products for
HBV, the remaining important modes for the trans-
mission of'this virus have become vertical and hor-
izontal ways. For vertical transmission. HBe Ag
positivity of mother has an impact in the transmis-
sion of the virus to the newborn. The rate of trans-
mission from a HBe Ag negative mother was found
to be 10-40% with 40-70% of chronicity while the
same figures from HBe Ag positive mothers were
70-90% for both transmission and chronicity

(10).
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Table 5. The viral markers among the relatives of healthy carriers, cases with CH and controls

HBs Ag positivity

The ratio of Scropositivity

Spouses
Control
Healthy carriers
Index cases with CH

(7/100) %7
(3/72) %4
(4/47) %9

(65/100) %65
(51/72) %70
(38/47) %81

P

0.60

0.14

Children
Control
Healthy carriers
Index cases with CH

(7/100) %7
(13/120) %1
(12/62) %19*

(65/100) %65
(67/120) %56
(38/62) %62

P

0.04

0.25

Siblings
Control
Healthy carriers
Index eases with CH

(7/100)  %7*
(26/44) %59
(8/16) %50

(65/100) %65*
(38/44) %86
(14/16) %88

P

0.001

0.01

Total
Control
Healthy carriers
Index cases with CH

(7/100)  %7*
(42/236) %17
(24/125) %19

(65/100) %65
(156/236) %66
(90/125) %72*

P

0.005

0.01

*p <0.05

Evidence for horizontal transmission has been
evolving in recent years both in foreign and nation-
al literature. The virus has been detected in various
body fluids; it has been proven to rise the counts in
semen, sera and saliva enough to be in infective ca-
pacity (11). Since the virus can resist to the envi-
ronmental conditions up to one week, the transmis-
sion is possible during this period (12). Local skin
infections, eczema, bites, shared razors and tooth-
brushes are the means for horizontal transmission.
It is very important that one should avoid these fac-
tors as much as possible in a family having an in-
dex case (13, 14). In a large sample sized study, it
was reported that the behaviors most strongly asso-
ciated with prevalence of HBV were sharing of
bath towels, sharing of chewing gum or partially
eaten candies, sharing of dental cleaning materials,
and biting of fingernails in conjunction with
scratching the backs of carriers (15).

In one study from Turkey done with hemodial-
ysis patients, the rate of HBs Ag positivity in the
relatives of hemodialysis patients was found to be
11%, while it was 6.6% for controls. The authors
attributed this transmission mostly to the horizontal
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relations (16). It was reported that horizontal trans-
mission occurred mostly between the ages of 6
month-6 years and it was a common way of trans-
mission in communities with a low socio-econom-
ic status (17). We also noticed in our study that the
rate of HBs Ag positivity had reached a steady state
of 14% between the ages of 20-40 years. Thinking
of approximately 75 % seroposivity, it seemed that
most of the population met the virus until that age.
In a study, it was found that the detected scroposi-
tivity for HB V in a child care center had been 25%
in 0-6 age group, while it had been 63% in 7-12
years and 60% in 13-22 years age groups (18).
Again, it was noticed in this study that the rate of
transmission at 7-12 years age group had already
risen to the same rate as the adults. It could be spec-
ulated that duration of seven years would be
enough for horizontal mode of transmission to
show its full-blown effect. Until this age group, we
believe that many of the people met the virus.

The efficiency of horizontal transmission
among Turkish children was also supported by a
study of Back and et al (19). In that study, the rates
of HBs Ag positivity of Turkish children born in

TKlin Ga.stroenterohepatoioji 1999, 10
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Sweden to earner mothers were compared to the
rates of those born in Turkey, lived sometimes and
immigrated to Sweden, The later group had an HBs
Ag positivity of 6% while those born in Sweden
were seronegative. A1l the children involved in the
study had HBs Ag positive mothers.

We suggest for a various reasons that the hori-
zontal way is the most important and effective
mode for HBV transmission in Turkey. First ofall,
we found that the highest HBs Ag positivity in sib-
lings of index cases (41%). Secondly, the HBs Ag
positivity displayed the strongest incline during the
ages of 5-20 years. In this age group, considering in
Turkey the low incidence rate of homosexuality,
drug abuse, the absence of marriages below those
ages we could explain the peak in the transmission
rate only by the horizontal mode. The horizontal
transmission was said to be the main mode for in-
fectivity in the foreign literature as well (13,20). In
a study done in US A, similar results were obtained.
One hundred nineteen index cases and their 449
relatives involved in that study. They found the car-
nage rate of HBs Ag was 0.8% in controls, 6.7%
among relatives, 3.4% in spouses and 19.7%
among siblings (21). In another study supporting
horizontal transmission, it was reported that a child
HBs Ag negative at birth from an index mother
would have the chance of being infected 0f40% by
the age of 5 years (22).

This was the study executed with one of the
largest sample size in Turkey by far, dealing with
the horizontal transmission, and also investigating
the effect of liver disease status on horizontal trans-
mission. Generally we obtained parallel results
with the literature. But we also detected some strik-
ing features as well.

In our study, comparing with girls (7%) the
sons posses a higher risk (18%) to be infected with
the virus in both cases whether the index case was
mother or the father. In a study this ratio was found
to be 6 times higher for sons (8,20). These might be
attributed to that boys play much more vigorous
games so that they exposed to more open and ex-
udative wounds.

We found that there was no difference between
the rates of HBV transmission of spouses of index
cases with CH and those healthy carriers and con-
trols. Palabiyikoglu and colleagues declared similar

T Klin .1 Guslroenteivhcpatol 1999, 10
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results with respect to transmission between spous-
es (23). This might be explained that spouses ac-
quire the virus in adulthood when people are more
resistant to infections.

We have noticed that the rates of HBs Ag pos-
itivity in children of mother index cases were 25%,
while it was 5% for those of father index cases.
This finding indicates that horizontal plus vertical
modes of mothers are more effective than only hor-
izontal mode of fathers (p<0.01). In the same man-
ner, the seroprevalence rate in children of mother
index cases (75%) was higher significantly than
that (47%) of father index cases (p<0.01). The im-
portant role of mother index cases in transmission
of HBV in our country was reported in several oth-
er studies as well (24,25).

In our study, we found that the relatives of in-
dex cases with CH or healthy carriers were under
higher risk for HB V infection. Furthermore ifindex
cases had CH, their HBV positive relatives had
more chance to develop chronic liver damage. This
finding was supported in a study by Habu and col-
leagues (26). Subjects with HBV in a family with
members who had normal liver function and who
were seronegative for HBcAg were less likely to
develop chronic hepatitis B than such subjects in a
family with members having chronic liver damage.
Thus the presence of intrafamilial clustering might
affect the chance of subjects with HB'V developing
liver damage. The mode of infection and some ge-
netic factors in the infected subjects seem to con-
tribute to the natural history of the infection.
Depending on the age they were exposed, they
could clear the virus or become carrier or develop
hepatitis. Those met the virus at an early age are
candidate to be affected more severely. That is why
they should be taken into consideration first while
planning a national vaccine program.

We observed that the relatives of both patients
with CH and healthy carriers were significantly
more prone to be infected by HBV and to become
carriers, compared to controls (19%. 17% and 7%)
respectively). But there were no significant differ-
ence between the ratio of HBs Ag positive relatives
of the patients with CH and healthy carriers. This
may be explained by the fact that patients with CH
would be much more symptomatic and in turn be
noticed by the relatives earlier so that they would
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have more chance to take some precautions for the
infection. On the contrary, the relatives of a healthy
carrier would live longer under risk until they rec-
ognized the situation of the index case.

Conclusively we suggest that horizontal mode
is the most effective way in transmission of HB Vin
Turkey. At first, the siblings and secondarily the
children of the index cases are under significant
risk. It is especially of importance to know that the
chance of developing chronic liver disease is high-
er ifthe index case has chronic hepatitis. Up to the
age of 20 years, HBs Ag positivity reaches a steady
state level (14%) m Turkey. Considering the rela-
tively higher prevalence rates of HB V and thus its
overall economic cost on the country, the execution
of strict national vaccination program should be
recommended strongly. Until a mass vaccination
program is taken into effect, siblings and children
of index cases should be the first groups to be in-
cluded in a limited vaccination program.
Meanwhile we want to point out that further stud-
ies aimed at describing the factors that limit the up-
per threshold of HBs Ag positivity (that is 14% for
Turkey) rate are needed.
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