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A serum antigen (Australia antigen) in Down's syndrome, leukemia, and 
hepatitis. Ann. Intern. Med. 66:924-31, 1967. [Inst. for Cancer Research, Fox 
Chase, Philadelphia, PA] 

This is the first paper in which it was stated that 
Australia antigen (Au) was the hepatitis virus. This 
subsequently led to the identification of the hepa-
titis B virus (HBV), the development of methods 
for the diagnosis of hepatitis B, the prevention of 
post-transfusion hepatitis, the control of hepatitis 
in high risk environments, a vaccine against hepa-
titis B, and the recognition of the role of HBV in 
the causation of primary hepatocellular carcino-
ma (PHC).1 [The SCI® indicates that this paper has 
been cited in over 480 publications since 1967.] 
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"Australia antigen (Au) was discovered in 1963, 
and described in 19642 and 1965.3 It was present 
in many normal people particularly in the tropics. 
It was also found in leukemia patients. We hy-
pothesized that some individuals had a trait, possi-
bly inherited, which made them susceptible to leu-
kemia and also to having persistent Au in their 
blood. We tested individuals who had a high likeli-
hood of developing leukemia, including patients 
with Down's syndrome (DS). The hypothesis pre-
dicted a high frequency of Au in high risk groups. 
This prediction was fulfilled for DS. During the 
course of the study on DS, we found that one pa-
tient had developed Au in the period he was under 
observation. During this period he had also devel-
oped hepatitis. This led to a systematic study of 
patients with hepatitis and in this paper, we report-
ed an increased frequency of Au. We concluded, 
'Most of the disease associations could be ex-
plained by the association of Au(1) with a virus, as 
suggested in our previous publications. The dis-
covery of the frequent occurrence of Au(1) in pa-
tients with virus hepatitis raises the possibility that 
the agent present in some cases of this disease 

may be Australia antigen or be responsible for its 
presence. The presence of Australia antigen in the 
thalassemia and hemophilia patients could be due 
to virus introduced by transfusions.' 

"We continued to study ideas generated by ear-
lier findings. Family studies showed that suscepti-
bility to developing the carrier state for hepatitis B 
virus (HBV) was under genetic control. Recent 
studies indicate that HBV DNA is integrated into 
host DNA in carriers and in patients with chronic 
liver disease and primary cancer of the liver. 
Could a viral gene introduced in this manner be 
transmitted from generation to generation and ex-
plain the apparent Mendelian segregation we de-
tected?1 

"We found a striking difference in the age distri-
bution of carriers and inferred that younger peo-
ple are more likely to become carriers. We now 
believe that this is related to the differentiation of 
liver cells.4 The role of maternal infection which is 
now known to make a major contribution to the 
carrier pool in many populations was first dis-
cussed in this paper. Vaccine programs are now 
based in large part on the vaccination of infants to 
prevent the development of carriers. We also 
questioned why DS patients are more susceptible 
to persistent infection than others. This led to 
studies on host immune differences which deter-
mine whether an infected individual will become 
a carrier with an increased risk of chronic liver 
disease or develop protective antibody. These 
studies also led to the finding that carriers have 
higher levels of serum iron and ferritin and lower 
levels of transferrin and a model of the pathogene-
sis of chronic liver disease and primary hepatocel-
lular carcinoma (PHC).5 

"The frequent citation of this paper may be a 
result of its having been the first published 
association of Au to what is now known to be 
HBV. We subsequently prepared a more extensive 
paper on the relation of Au to HBV, but it was re-
jected. The editors were reluctant to publish a 
paper asserting that the hepatitis virus had been 
found, and required additional studies and publi-
cations to have this concept accepted. 

"London, Sutnick, and I continued to work on 
hepatitis. Gerstley continued in medical teaching 
and patient care. Sutnick became dean of the 
Medical College of Pennsylvania. Hungerford re-
cently retired because of medical disability. This 
work eventually resulted in the award in 1976 of 
the Nobel prize and other recognitions." 
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