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Hepatitis B antigen in prostitutes
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Several reports have shown that the frequency of
HB Ag-positive acute viral hepatitis infections is
increased in young adults with no history of parenteral
exposure (Prince, Hargrove, Szmuness, Cherubin,
Fontana, and Jeffries, 1970; Papaevangelou, Kourea,
and Tsoukas, 1971; Fulford, Dane, Catterall, Woof,
and Denning, 1973). A high frequency of HB
Ag-positive hepatitis cases was also found among
homosexuals (Vahrman, 1973) and evidence has
been presented that hepatitis B may spread
between sexual partners (Hersh, Melnick, Goyal,
and Hollinger, 1971).
These data are compatible with the hypothesis that

sexual transmission may play an important role in
the spread of hepatitis B.

Prostitutes can be considered as the group at
highest risk for sexually-transmitted diseases. The
study of the HB Ag carrier rate in prostitutes in a

high HB Ag prevalence urban area like Athens,
could provide further support for the hypothesis of
sexual transmission of hepatitis B. The results of
suchan investigation are reported inthe present paper.

Material and methods
Sera were collected from 293 prostitutes of the Greater
Athens' area, during the spring of 1973. Prostitutes were
regularly referred to us for medical examination. Their
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main demographic and occupational characteristics as
well as the results of the medical examinations were kept
oni a special record, which provided all the necessary data
for the present investigation. Their ages ranged between
20 and 51 yrs (mean 31-1).
An unselected sample of 379 pregnant women, who

were delivered at the 'Alexandra' maternity hospital at
Athens, served as controls. They were of relatively low
socioeconomic level and of similar age (mean 27-7 yrs).
HB Ag was detected by the techniques of counter-

immuno-electrophoresis (Pesendorfer, Krassnitzky, and
Wewalka, 1970) and immunodiffusion (Prince, 1968).
The WR and the RPR card test* were used for detecting
serological evidence of syphilis. Serum glutamic pyruvic
transaminase (SGPT) was determined by a modification
of the method of Reitman and Frankel (1957).

Results

HB Ag was detected in thirteen (4 4 per cent.)
prostitutes and thirteen (3 4 per cent.) controls
(P >0-1). Two of the HB Ag-positive prostitutes
and one of the controls had SGPT values above
normal limits, but less than 100 units.

In both prostitutes and controls a trend towards a
decrease in HB Ag carrier rate with age was found
(Table I; Fig. 1). The prevalence of HB Ag was
higher in prostitutes than in controls in every age
group studied. Thus, for those aged up to 24 years,

*Hynson, Westcott, and Dunning, Inc., Baltimore, Maryland

TABLE I Prevalence of HB Ag and syphilis among prostitutes and controls*
Controls Prostitutes

Age group Total HB Ag-positive Total HB Ag-positive Syphilis-positive
(yrs) no. - no.

No. Per cent. No. Per cent. No. Per cent.

-24 148 7 4-7 18 2 11-1 2 11-1
25-29 106 4 3-8 73 4 5-5 7 9-6
30+ 125 2 1-6 195 5 2-5 35 17-9
Not known 0 0 - 7 2 - 1 -

Total 379 13 3-4 293 13 4-4 45 15 4

*All controls were negative for syphilis
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FIG. I Hepatitis B antigen (HB Ag) prevalence
in prostitutes and controls, by age

the frequencies were 1 1- per cent. for prostitutes
and 4 7 per cent. for controls. The corresponding
rates were 5-5 and 3 8 per cent. for those aged 25 to
29 years and 2-5 and 1 6 per cent. for those aged 30
years or more.

Further analysis of the findings by years in
prostitution showed a substantial increase in the
HB Ag carrier rate during the first 5 years. The
prevalence increased from 3-5 per cent. in the first
year to about 12 per cent. by the fourth year, but
decreased substantially when the duration of prosti-
tution was longer than 5 years (Table II; Fig. 2).
The presence of a documented history of

syphilis and past or present serological evidence of
syphilis by age is shown in Table I. In contrast to
the HIB Ag carrier rate, evidence of past or present
syphilis increased with age from 11-1 per cent. for
those aged up to 24 years to 17-9 per cent. for those
aged 30 years or more. The increase with years in
prostitution was even more marked-from 6-9 per
cent. in the first year to 17 4 per cent. when the
duration was longer than 5 years (Table II; Fig. 2).

Discussion

Recent studies indicate that non-parenteral trans-
mission may play a role in the spread of hepatitis B
(Cossart, 1971). Several reports suggest that infection
with HB Ag may occur by inhalation, ingestion, and
close or sexual contact (Krugman and Giles, 1970;
Almeida, Chisholm, Kulatilake, MacGregor, Mackay,
O'Donoghue, Shackman, and Waterson, 1971).

TABLE I I Prevalence of HB Ag and syphilis, by
years in prostitution
Duration Total HB Ag-positive Syphilis-positive
of no.
prostitution No. Per cent. No. Per cent.
(yrs)

<1 29 1 3-5 2 6-9
1-2 30 4 13 3 1 3-3
3-4 26 3 11 5 4 15-4
5+ 178 3 1-7 31 17-4
Not known 30 2 - 7 -

Total 293 13 4-4 45 15 4
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FIG. 2 Hepatitis B antigen (HB Ag) and syphilis
prevalence, by years in prostitution

The following data stress the importance of
sexual transmission:
(1) HB Ag is more frequently detected in young
adult patients with hepatitis. Prince and others
(1970) reported that 55 per cent. of adult hepatitis
patients with no history of parenteral exposure were
HB Ag-positive. Papaevangelou and others (1971)
found that the highest frequency of HB Ag occurred
in patients aged 20 to 29 years.
(2) Hepatitis B may spread between sexual partners
(Hersh and others, 1971; Heathcote and Sherlock,
1973).
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(3) HB Ag is more frequently found in homosexuals
with hepatitis (Vahrman, 1973), and the HB Ag
carrier rate is high in homosexuals (Jeffries, James,
Jefferiss, Macleod, and Willcox, 1973).
(4) Promiscuity increases the probability of having
HB antibody (HB Ab) (Fulford and others, 1973).

Prostitutes should constitute a suitable group in
which to assess the importance of promiscuity. The
increased HB Ag prevalence in prostitutes was not
significantly different from that in controls. Similarly,
Jeffries and others (1973) could not prove venereal
spread among heterosexuals, and Fulford and others
(1973) reported that promiscuity does not seem to
increase the probability of being a HB Ag carrier.
However, we believe that there is sufficient evidence
for sexual transmission of hepatitis B. This is further
supported by our finding of a higher carrier rate in
prostitutes than in controls in each of the different
age groups as well as an increase during the first
years in prostitution.

Genetic as well as environmental factors are
associated with the establishment of a permanent
HB Ag carrier state (Blumberg, Sutnick, and London,
1969). The carrier state is self-limiting in some
individuals (Szmuness, Prince, Brotman, and Hirsch,
1973). Thus the HB Ag carrier rate does not denote
the cumulative past experience of hepatitis B. This
may explain the decrease of HB Ag prevalence with
age and the contrast between HB Ag and syphilis
findings. HB Ab studies may be more appropriate
for the establishment of the observed associations.
Such studies are now in progress.
Our data provide no information regarding the

mechanism of sexual transmission. Skin and mucous
membrane lesions, commonly present in prostitutes,
may play a role in transmission. HB Ag carriers are
infectious, especially when there is some evidence of
liver dysfunction (Reinicke, Dybkjaer, Poulsen,
Banke, Lylloff, and Nordenfelt, 1972). It therefore
seems possible that prostitutes may play a role in the
spread of hepatitis B in urban populations.

Summary

The hepatitis B antigen (HB Ag) carrier rate was
studied in a sample of 293 prostitutes in Athens, and
379 women of similar age and relatively low socio-
economic level served as controls. HB Ag was
detected in thirteen (4 4 per cent.) of the prostitutes
and thirteen (3 4 per cent.) of the controls, a differ-
ence which was not statistically significant. The
prevalence decreased with age in both groups, but
was higher in prostitutes than in controls in each age
group studied. The HB Ag carrier rate increased

from 3-5 per cent. in the first year to about 12 per
cent. by the fourth year of prostitution but dropped
after this. These data, although inconclusive, lend
some support to the suggestion that sexual trans-
mission may be of importance in the spread of
hepatitis B in urban populations.
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of Culture and Sciences.

References
ALMEIDA, J. D., CHISHOLM, G. D., KULATILAKE, A. E.,

MACGREGOR, A. B., MACKAY, D. H., O'DONOGHUE,
E. P. N., SHACKMAN, R., and WATERSON, A. P. (1971)
Lancet, 2, 849

BLUMBERG, B. S., SUTNICK, A. I., and LONDON, W. T.
(1969) J. Amer. med. Ass., 207, 1895

COssART, Y. (1971) J. clin. Path., 24, 394
FULFORD, K. W., DANE, D. S., CATTERALL, R. D., WOOF,

R., and DENNING, J. V. (1973) Lancet, 1, 1470
HEATHCOTE, J., and SHERLOCK, S. (1973) Ibid., 1, 1468
HERSH, T., MELNICK, J., GOYAL, R. K., and HOLLINGER,

F. B. (1971) New Engl.J1. Med., 285, 1363
JEFFRIES, D. J., JAMES, W. H., JEFFERISS, F. J. G.,

MACLEOD, K. G., and WILLCOX, R. R. (1973) Brit.
med. J., 2, 455

KRUGMAN, S., and GILES, J. (1970) J. Amer. med. Ass.,
212, 1019

PAPAEVANGELOU, G. J., KOUREA, T., and TsOuKAs, S.
(1971) Path. et Microbiol., 37, 361

PESENDORFER, F., KRASSNITZKY, O., and WEWALKA, F.
(1970) Klin. Wschr., 48, 58

PRINCE, A. M. (1968) Proc. nat. Acad. Sci. (Wash.), 60,
814

, HARGROVE, R. L., SZMUNESS, W., CHERUBIN, C. E.,
FONTANA, V. J., and JEFFRIES, G. H. (1970) New Engl.
J. Med., 282, 987

REINICKE, V., DYBKJAER, E., POULSEN, H., BANKE, O.,
LYLLOFF, K., and NORDENFELT, E. (1972) Ibid., 286,
876

REITMAN, S., and FRANKEL, S. (1957) Amer. J. clin. Path.,
28, 56

SZMUNESS, W., PRINCE, A. M., BROTMAN, B., and HIRSCH,
R. (1973) J. infect. Dis., 127, 17

VAHRMAN, J. (1973) Lancet, 2, 157

Antig,ne de 1'hipatite B chez les prostitu&es
SOMMAIRE
Le taux de sujets porteurs de I'antigene de l'hepatite B
(HB Ag) a e etudie sur un echantillon de 293 prostitutees

eAthenes avec, comme temoins, 379 femmes d'age
similaire et d'un niveau socio-economique relativement
bas. L' HB Ag a e trouve chez 13 (4,4 pour cent) des
prostituees et chez 13 (3,4 pour cent) des temoins,
difference qui n'est pas statistiquement significative.
Dans les deux groupes, la prevalence a diminue avec
l'age mais, pour chaque groupe d'age etudie, fut plus
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eleve chez les prostituees que chez les temoins. Le taux
des femmes porteuses de 1'HB Ag est passe de 3,5 pour
cent lors de la premiere annee de prostitution a environ
12 pour cent a la quatrieme annee pour diminuer ensuite.

Ces constatations, bien que non concluantes, donnent
quelque soutien a la suggestion que la transmission
sexuelle peut avoir de l'importance dans la diffusion de
l'hepatite B dans la population urbaine.


