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Hepatitis B surface antigen (HBsAg, Australia antigen) is an infec­
tious agent that causes hepatitis in many who are infected with it.

Since the discovery of the antigen in 19631, and its association with 
hepatitis in 19672, many aspects of its immunologic, infectious, epidemio­
logic, chemical, and clinical characteristics have been studied. Although 
it has many attributes of a virus, it also has the characteristics of serum 
protein polymorphism.

Individuals who develop persistent HBsAg with clinically inappar­
ent hepatitis,or with no evidence of hepatitis at all, have been of 
particular interest. Sutnick et al3 have proposed the hypothesis that they 
have an innate (perhaps inherited) susceptibility to developing this 
persistence, and can be detected only following exposure to the infecting 
agent. Persistent HBsAg is associated with certain spesific groups of 
individuals.3

1-Chronic forms of hepatitis. 2-Down’s syndrome patients. 3-Patients 
with leukemia, lepromatous leprosy, chronic renal disease patients who 
are the subjects of chronic hemodialysis. 4- Normal people in some 
populations (particularly in tropical areas).

The relation between HBsAg and Down’s syndrome has been 
studied by several workers2-12 HBsAg was found in almost 30 percent 
of institutionalized patients with Down’s syndrome in U.S.A.2-8 It
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was extremely rare in the other mentally retarded patients in the same in­
stitutions and was not found in out-patients. It was also extremely rare in 
patients with Down’s syndrome who were being maintained in small 
institutions.

The results obtained in a study to determine the incidence of HBs 
Ag in non-institutionalized Down’s sydrome patients and their family 
members are reported in the present paper.

Materials and Methods
Subjects included 30 patients with Down’s syndrome, 66 parents 

of Down’s syndrome patients, and 50 normal controls ^matched for age, 
sex, and environment (Table I). The diagnosis of Down’s syndrome had 
been made clinically and trisomy 21 had been found on chromosome ana­
lysis in all patients. All patients with Down’s syndrome were not insti­
tutionalized.

Detection of HBsAg was made by counter immunoelectrophoresis 
technique. This method is a modification of Goeke and Kavey and Pes- 
sendorfer14-15 and described elsewhere.16

Results
The age and sex distribution of patients and controls is shown in 

(Table I)

TABLE I
AGE AND SEX DISTRIBUTION PATIENTS WITH DOWN'S SYNDROME 

AND CONTROLS

Age
Down’s Syndrome Controls

Male Female Male Female
0-1 11 4 14 12
2-4 7 (1) 1 11 3
5-10 2 5 (1) 6 4

20 10 31 19
Total 30 (2) 50

( ) Number of HBsAg positive patients with Down’s syndrome.

HBsAg was detected in 2 of the 30 patients with Down’s syndrome. 
The antigen could not be identified in sera from 36 mothers and 30 
fathers, and 50 normal controls. The first patient with HBsAg was 5 
years old. There was no known hepatitis exposure in her past history. 
The second case with HBsAg was a four year old male. His father 
had an history of hepatitis 4 years ago, but HBsAg could not be 
detected in his serum.
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Discussion

The results of various investigations held in different populations 
revealed that the carrier state of HBsAg differs from one population to 
another (Table II). The frequency of HBsAg in the Turkish blood 
donors is about 3 percent.19*21 In another study, the incidence of 
HBsAg in a healthy population from the different parts of Turkey is 
found to be approximately 3 percent.22 The frequency of HBs Ag in 
school children (between the ages of 7 to 12) was found 0 percent in 
high socioeconomic groups and 1.05 percent in the lower socio-economic 
groups. Among high school students the incidence is found to be 1.22 
percent in high socio-economic population.23 In a vocational school in 
Ankara this value is found to be 8.24 percent.23 These results revealed 
that the frequency of HBsAg in Turkey is significantly higher than in 
European countries, U.S.A., and lower than in African countries.

TABLE II
PREVEALENCE OF HBs Ag AMONG INSTITUTIONALIZED AND NON 
INSTITUTIONALIZED PATIENTS WITH DOWN’S SYNDROME AND IN 

NORMAL POPULATION FROM DIFFERENT COUNTRIES

Authors and country

Institutionalized
Down’s syndrome 

patients

Non-institutionalized 
Down’s syndrome 

patients
Normal 

Population
Blumberg (U.S.A)2 1967 29.8 — 0.918
Kobayashi (Japan)8 1969 41.7 — 0.5>8
Hayashi (Japan)8 1970 54.5 — • 0.518
Ceppelini (Italy)8 1970 44 — O’8
Vierucci (Italy)8 1970 32.1 — o18
Rittner (Germany)5 1970 25 0.25
Sutnick (U.S.A)8 1972 29.3 — 0.918
Zdzienicka (Poland)25 1 971 8.3 5.2 1.2525
Ferris (Australia)7 1972 31.9 0 2.618
Higgins (U.S.A)” 1974 — 0 0.918
Noura (S. Paulo)18 1974 — 0 0.418
Rundle (England)24 1975 31.3 — 0.12
Shiono (Japan)12 1975 10.4 2.4 0.5«8
Yüksel (Turkey) 1977 — 6.6 319-22

Table II also shows the frequency of HBsAg in Down’s syndrome 
patients living at home or in large institutions in different countries. 
According to these results the frequency of HBsAg in Down’s syndrome 
is the highest in patients living in large institutions and almost zero in
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patients living at home. Shiono from Japan and Zdzienicka from Poland 
are the only investigators who found an increased frequency of HBs Ag 
in Down’s syndrome patients living at home.12«25

Our studies demonstrate that in Turkey the frequency of HBsAg in 
Down’s syndrome patients is considerably higher than in other countries. 
The difference for HBsAg between Turkish blood donors and Down’s 
syndrome patients, is not significant (t = 0.8 p > 0.05). But, in 
our own age-matched control group we could not detect any antigen. 
Again the incidence of HBsAg in school children is found to be lower 
than in normal adult population23 (t = 4.2555 p > 0.05). This study 
suggests that in additon to environmental factors, an immunologic defect 
may also play a role for the development of increased frequecncy of 
antigen in some Down’s syndrome patients. Sutnick et al. found that 
Down’s syndrome patients had persistent antigen for 2 to 5 years during 
which they were followed. They suggested that the persistence of HBsAg 
and perhaps chronic infection with other organisms is based on an im­
munologic defect related to lymphocyte function and an enviromental 
factor, probably infectious, present in large institutions.8«13

Summary

There has been evidence in the literature suggesting that children 
with Down’s syndrome have a higher incidence of HBsAg than the nor­
mal population. This is especially true for children living in institutions. 
The sera of 30 patients with Down’s syndrome and their families were 
tested for hepatitis associated antigen. These children were routinely 
seen on out-patient basis, and all of them lived at home with their family. 
HBsAg was not detected in 66 parents of Down’s syndrome patients. 
Only two children were positive (6.6%). Our study suggests that in 
Turkey the frequency of HBs Ag in Down’s syndrome patients is consi­
derably higher than in other countries.

REFERENCES

1. Blumberg, B. S.: Polymorphisms of serum proteins and the development of iso­
precipitins in transfused patients. Bull. NY Acad. Med. 40: 377, 1964.

2. Blumberg, B. S., Gcrstley, B. J. S., Hungerfold, D. A., London, W. T., Sutnick, 
A. I.: A serum antign (Australia antigen) in Down’s syndrome, leukemia, and 
hepatitis. Ann. Intern. Med. 66: 924, 1967.

3. Sutnick, A. I., Millman, I., London, W. T., Blumberg, B. S.: The role of Australia 
antigen in viral hepatitis and other diseases. Ann. Rev. Med. 23: 161, 1972.

4. Shiono, H., Kadowaki, J., Kasahara, S., Nakao, T.: Australia antigen and Down’s 
syndrome. Clin. Genet. 3: 448, 1972.



HEPATITIS B SURFACE ANTIGEN IN PATIENTS WITH DOWN’S SYNDROME 51

5. Rittner, C. H., Schwinger, E., Stockhausen, F. G., Dufkova, J.: Studies in Down’s 
syndrome. 1. Genetic predisposition to become a carrier of the Au/SH antigen. 
Vox Sang. 19: 280, 1970.

6. Blumberg, B. S., Gerstley, B. J. S., Sutnick, A. I. et al.: Australia antigen hepatitis 
virus and Down’s syndrome. Ann. NY Acad. Sci. 171: 486, 1970.

7. Ferris, A. A. et al.: Australia antigen and Down’s sydrome. Lancet, 1: 46, 1972.
8. Sutnick, A. I., London, W. T., Blumberg, B. S. et al.: Persistent anicteric hepatitis 

with Australia antigen in patients with Down’s syndrome. Am. J. Clin. Path. 
57: 2, 1972.

9. Rittner, C. H., Scwhinger, E: Studies in Down’s syndrome. II. Association studies 
with blood, serum and enzyme groups and with the Au/SH antigen. Clin. Genet. 
4: 389, 1973.

10. Moura, A. R. et al.: Hepatitis B antigen in Down’s syndrome. Arg Neuro. Psi- 
quiat. 32: 310, 1974.

11. Higgins, G. R., Parker, C. E., Faust, J. A., Rosenfeld, M.: Hepatitis-associated 
(Australia) antigen and Down’s syndrome. Am. J. Men. Def. 78 : 426, 1974.

12. Shiono, H., Kadowaki, J., Fujiwara, T., Nakao, T.: Hepatitis-associated (Aus­
tralia) antigen and Down’s syndome. Clin. Ped. 14: 1150, 1975.

13. Sutnick, A. I., London, W. T., Gerstley, B. J. S., Blumberg, B. S., Yankee, R. A., 
Millman, I.: Australia antigen in leukemia. J. Nat. Cancer Inst. 44: 1241, 1970.

14. Goeke, D. J., Howe C.: Rapid detection of Australia antigen by counterimmuno­
electrophoresis. J. Immun. 104: 1031, 1970.

15. Pessendorfer, F., Krassnitzky, O., Wawelka, W.: Immunelectrohoretischer 
Nachweiss von “hepatitis associated” Au/SH antigen. Deut. Klin. Wschr. 48: 
58, 1970.

16. Alptuna, E., Turkvan, M., Koca, Y., Uzunalimoğlu, Ö.:A experiment for detecti­
on of Au antigen by counterimmunoelcctrophoresis by using a new buffer solution. 
A. Ü. Tıp Fak. Mec. 25: 601, 1972.

17. Blumberg, B. S.: The nature of Australia antigen infections and genetic characteris­
tics. Progressive liver diseases. Vol. IV, p. 367, Grune and Strabton, 1972.

18. Blumberg B. S, Sutnick, A. I., London, W. T., Millman, I.: Australia antigen. 
The liver. Monog. No. 13, p. 269, The Williams and Wilkins Co. Baltimore, 1972.

19. Ertugrul M., Say, B.: Australia antigen in Turkey. Lancet 1: 1302, 1971, (Letter).
20. Paykoç, Z., Uzunalimoğlu, Ö., Alptuna, E., Koca, Y.: Australia antigen in 

Turkish blood donors. The National Turkish Medical Meeting, 1972.
21. Kılıçturgay, K., Tezok, F., Antürk, S., Toppare, S.: A study to detect of Australia 

antigen in patients with acute viral hepatitis and in normal population. Mikrob. 
Bülteni, 6: 397, 1972.

22. Pirnar, A., Kanra, T.: The incidence and distribution of hepatitis B surface antigen 
in Turkey. Çocuk Sağ. Hast. Dergisi, 18: 230, 1975.

23. Paykoç, Z., Yılmaz, T.: The incidence of HB antigen in the elementary and high 
school childeren in Ankara. I. Türk Gastroenteroloji Kongresi Tebliği, 1974, 
Ankara.

24. Rundle, A. T., Atkin, J., Sudell, B.: Hepatitis associated antigen and ABO locus 
in Down’s syndrome. Clin. Genet. 8: 1, 1975.

25. Zdzienicka, E., Kacperska, E.: Occurence of Australia antigen in patients with 
Down’s syndrome in Poland, J. Menu Defic. Re*. 15: 30. 1971.


