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SUMMARY

Hepatitis antigen was found in postmortem sera of
5 out of 194 autopsies (2.6%) in Japanese. This is
3-4 times more frequent than positive antigen
tests in living subjects who are members of the same
population study from which autopsies are obtained.
Liver histology was compared between positive and
negative cases. The former demonstrated some
increase in hepatic inflammatory changes. The
prevalence of malignancy was similar in both groups.

INTRODUCTION

An association between Hepatitis Associated Anti-
gen (HAA) and acute viral (serum) hepatitis has
been established.! Antigenemia has also been found
in chronic active hepatitis with c:irrhosis,2 hepato-
cellular carcinoma,® and collagen diseases.*'5 It has
also been discovered in asymptomatic® persons,
including those with histologically normal liver
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biopsies.” However, other investigators, using liver
biopsies, have shown that some asymptomatic
persons may harbor subclinical histologic changes.?

Among general populations, prevalence of positive
sera range from 4% or more in Southeast Asian
countries to 0.1% or less in the U.S.A. and Northern
Furope.? In Japan, the rate is reported to be about
1% in volunteer blood donors in Tokyo'® and 0.7%
among subjects of the ABCC-INIH Adult Health
Study.6

Exposure to contaminated blood via transfusion is
the most striking risk for development of
hepatitis.!’® 19" "' There is also evidence for oral
transmission. 2 12

Studies at ABCC have shown that the prevalence of
HAA is 5-fold or greater in Japanese than in other
developed countries.® The rate is not significantly
related to exposure to atomic radiation or certain
socioeconomic or genetic factors, but appears to be
associated with the number of blood transfusions.
Studies elsewhere and at ABCC have attempted to
relate presence of HAA to clinical and biochemical
assessment of liver function.

The present study was undertaken to test the
feasibility of storing and testing serum obtained
after death, to determine the prevalence of positive
and also to correlate postmortem histologic findings
with positive tests.

METHODS

Between 31 October 1969 and 20 September 1970,
samples of cardiac blood were obtained from 194
consecutive autopsies performed at ABCC in
Hiroshima. Serum was separated and stored at
—20 C until tested. Autopsies were generally
performed 12-48 hours after death, and routine
histologic examinations of all major organs were
carried out after fixation in formalin.

The population from which autopsies are sought
is a fixed cohort under study for delayed
effects of atomic radiation. This group, numbering
about 100,000, is made up of individuals exposed at
less than 2000 m matched by age and sex to
subjects distally exposed or not exposed to the
atomic bombs. Permission for autopsy is requested
for all persons who die in this population who
continue to reside in the areas of Hiroshima and
Nagasaki and without regard for degree of exposure.
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HAA was tested on sera using an immunodiffusion
method® !° employing human antisera supplied by
Dr. K. Okochi, Tokyo University Blood Transfusion
Section. Precipitation lines were verified by
comparison with control sera, and in some cases by
immunoelectrophoresis.

To compare histologic findings between HAA
positive and negative cases, three subjects with
negative antigen tests were matched by age at death
and sex with each HAA positive case. Microscopy
was carried out by the same pathologist in all
cases without knowledge of HAA test results.

Routine sections of all organs were reviewed with
particular emphasis on hepatic and other reticulo-
endothelial tissues (Spleen, lymphnodes, bone
marrow). Special staining (Masson’s trichrome, iron)
was performed on liver sections when indicated.

RESULTS

The prevalence of positive sera was 2.6% among
194 samples (Table 1). In two instances repeated
testing did not reproduce the initial positive find-
ings. The five cases found on initial testing are
listed in Table 2, together with their principle
diagnoses. Despite the relatively long period between
death and autopsy, collection of adequate samples
was accomplished in most cases.

Comparison of liver histology observations between
the five positives and their controls is given in
Table 3. The cases are too few to submit to
statistical analysis, but inspection of overall findings
shows a somewhat greater tendency toward hepatitic
and fatty changes in subjects with positive HAA.
Details of microscopic findings are shown in Table 4.
No striking difference between positives and
negatives are seen, but changes related to hepatic
inflammation are more evident in the former.

Other viscera were also examined histologically and
although a wide range of abnormalities were un-
covered, none could be considered to be associated
with HAA in postmortem sera. Among autopsies
with positive HAA sera, there were two definite
cases with malignancy (Table 2). In 5 of the 15
controls carcinoma was found: adenocarcinoma of
prostate (Case 16), oat cell of lung (Case 14),
adenocarcinoma of lung (Case 12 and Case 15), and
adenocarcinoma of kidney (Case 9). In addition,
Case 17 had a microscopic-sized thyroid malignancy.
Thus, the presence of malignant diseases in the two
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TABLE 1 HEPATITIS ASSOCIATED ANTIGEN IN POSTMORTEM SERUM

# 1 FEfRIM T ch o) BF 2 B TR

Au-antigen test  Au iU G

Positive Negative Total
B 33 it
Cases examined  # K 5 189 194
Rate # % 2.6 97.4 100.00
TABLE 2 POSITIVE CASES
#2 [BER
MF No. Sex geg:t;t Principle diagnosis
RERBER M e EX T
M 87 Adenocarcinoma of rectum with extension to bladder and pelvis

A KB A

s & OF A O 28 % £ TSR
Reticulum cell sarcoma of right inguinal region with metastases

M 71
SR A 18 5 o BUTE S0 48 A a1 B

F 82 Post-necrotic cirrhosis of liver
1 190 FE 15 I 4 2

F 72 Old and recent myocardial infarcts
PR IR EE 35 & OF 37 8 L5 W 25

F 87 Fracture of right femur

groups was similar, as was the occurrence of benign
tumors (3 in HAA positives, 6 in HAA negatives).

DISCUSSION

Hepatitis associated antigen has been found during
life in several body compartments, notably blood,
but also bile,* feces,’ and synovial fluid.'® This
particle has also been demonstrated in liver speci-
mens before death'” and at autopsy.'® '  How-
ever, histopathologic changes of hepatitis have not
always been present in seropositive cases,'® ' nor
has severity of changes paralleled the degree of
antigenic deposition,'®72°

Krech et al'® reported detection of HAA in liver
but not in blood taken at autopsy, in a patient in
whom antigen was repeatedly detected in serum
before death. This same report does.not clarify
whether blood studies in the other cases were
performed before or after death.
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FE 14 M 3 (70 12 B 22 D REARIR B AV (b AT T L b R &
NEdEFREEWIELPDTIEAEL,®Y 20BOEL
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Krech 5 ¥ &, EAoRECHHRIZHEI DAL ZL
EOHohEIZE b 6F, SIMERIZITEC HAA A2 T
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Wi, ZOWETIE, ZNUHOERIZELTMERE
AEMELZRFBIITELNAEPTHEIAATH 5.



TABLE 3 COMPARISON OF FREQUENCY FOR LIVER FINDINGS BETWEEN POSITIVE CASES
AND SEX-AGE MATCHED NEGATIVE CASES

3 PBVER & B R BRE R AT — B3 2 B & o B O BEIRE AT R o0 4R o b
Ageat  Acute or chronic  Fatty Chronic passive . ;
?{;‘T ).!zhf:i;;;rﬁ S:Ex diath hepatitis Change Conges]iion C:;h;sm
FECHEEM DHEE (18T R BIEE L 1@ 5 - 1M
Au-antigen positive case (Index) Au #/5 b 5 ( $542 7 )

1. M5 87 - - + -

2 M 71 + + = =

3. F %« 82 + RN = +

4. F 72 + = - +

5 F 87 - + + -
Prevalence rate #irF (%) 60% 60% 40% 40%
Au-antigen negative case (Control) Au /& 15 ( x5 B8 ] )

6. F %« 82 + - - +

T M % 88 + - + -

8. F 85 - - + —

9. M 71 = ¥ + -
10. F 82 * - - -
11. M 86 — - + —
12. F 82 + - + -
13, F 72 - - - -
14. M 88 = + + +
15. M 70 == - + -
16. F 72 - - + -
17. F 72 +. — * =
18. F 87 - + + =
19. M 71 - = + =
20. F 88 - - i =
Prevalence rate i (%) 33.3% 20% 80% 13.3%

Although postmortem hemolytic and autolytic
changes occur, a variety of laboratory observations
are possible shortly after death. Toxicologic aspects
are the best known, but bacteriologic and bio-
chemical reactions are also useful. In the pathology
program at ABCC, a major deterrent to immuno-
chemical examinations at necropsy are chemical
alterations due to the unavoidable lengthy interval
between death and autopsy.

Despite this, our results show that tests for HAA in
sera many hours after death may be feasible.
There seemed also to be correspondence between
serum findings and liver microscopy showing some
degree of parenchymal inflammatory changes. In
view of the age of our subjects, it is not surprising
that almost all viscera showed changes. Tumors

FERRICEMME S L VAT EREOTLEREBZ SN,
FETRFEIFMIAIC I 2 OBRMES THETH 5. b &
CHERTWADIXEMENTCTH 2P, 20IEHI2E,
MEEM S & CECENRIGS - HHTH S, ABCC
1B SR AETE RN RE (LMD E &
ETLHREAF A, FEC L SEEE T 0 MM A 7 a7 8
IRV I EIZRBEAT 3 {EFEMNELTH S,

HhEd, bhibhoGidEd, B » 5 rEMNL &
BLAMEEACTOHAABED TR THEZ L &R L
Twa, /&, NERREIFMERTRDS N H 55
FEOEBRMREMET R OMIZ L MEHSH 3
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TABLE 4 COMPARISON OF MICROSCOPIC FINDINGS IN LIVER BETWEEN HAA POSITIVE CASES AND CONTROLS
4 HAAFRYEM & 3 BRI & o) o0 I Bk 36 1 T 2 00 b

Microscopic Au-antigen A i :
2 u-antigen negative case,
pathologic evidence positive cases S e
of liver (Index) (Control)
Au MUETEBHE (HRER1F) Au UG EE R (R )

T 1 > 475 BE % Y §8 B ifr S

Case*

mm 1 2 3 45 % 6 7 8 9 1011121314151617181920 %

A, General architecture  — gy ps
L Cirrhosis % + + 40.0 + + 13.3
2 Regeneration ik + o+ 40.0 + + 13.3

B. Bile ducts 8%

1. Proliferation nf5f + 20.0 + + + + 26.7
2. Plugs #r# + 20.0 + 6.7
3. Acute inflammation &% %4 0.0 - 0.0
4, Chronic inflammation 8 % + 20.0 0.0

C; Portal areas ¥

1. Acute inflammation + 20.0 + 6.7
At RiE

2. Chronic inflammation + + 40.0 + + + + 26.7
18 4 0E

3. Fibrosis #EiE + + 40.0 + + 7 + + + + + o4 871

D. Parenchyma 7275 &

1. Fatty change Witttz + + + + + 100.0 + ? + + ? + + + + 53.8

2. Nuclear pleomorphism & + 100.0 + 7 + + + + + + o+ o+ + + + 857
% %1%

3. Necrosis 7 + 20.0 +- 7 + + 21.4

4, Acute inflammation + + 40.0 e + + + + 40.0
o g E

5. Chronic inflammation + o+ 4+ 60.0 + + ? + 21.4
18 1% % 4E

6. Granulomas ¥} 0.0 0.0

7. Giant cells E K #i)ta + ko e 100,0 + 7 & i o+ e S - o L S 78.6

8. Glycogen » 1y a— + +  80.0 ?2 + + + + s + + + 53.8

9. Pigment &3 + + + + 80.0 + + + + 4+ 4+ + + + + + + + + + 100.0

10. Intracamalicular bile + + o+ 60.0 + + + 20.0
HOAE P B T

E. Central area Lo

1. Congestion 5 -1 + + + + 80.0 L i S + ? o o o b 908

2. Atrophy  ##i + o+ + +  80.0 T o + + 7 4+ + + + + + 84.6

3. Necrosis 7 + 20.0 + + ? 14.3

4. Fibrosis HRHEE + 20.0 + o+ o+ + ? + 50.0

*The cases are the same as in Table 2, #Efz &2 AL TH 5.



were about evenly distributed between positive and
negative cases.

The prevalence of HAA in postmortem sera appears
to be 3 to 4 times that in ambulatory persons in the
Hiroshima area,6 who make up a subsample of the
autopsy study population. Thus, these observations
cannot be attributed to differences in age between
tested populations, but the reasons for the dif-
ferences are not known. Incomplete histories
prevented correlation of prior blood transfusions

HENLEZEETEERTIEL . EBE, BRSO
BRI IEIEE — 1289/ L T v,

FERR M R ) HAA FE 12, o sl & @ — o £ R
LTWVAFEIZDWTONERBTRD ST B S
D3IFELEVLAETHEEITHS. LEdoT, 2h5
DEREHR L, HHREAMOERZ CREAST 2 21322
bhzwd, tOERDOERIFBETCHS. HBEIZOL
TORBATRA 5Oz HAAFT R & BEE o il & o4

with HAA findings.
demonstrate virus particles in liver parenchyma.
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