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SUMMARY

During a period of 12 months, 79 patients with
leukemia and other hematologic disorders in
Hiroshima and Nagasaki were screened for hepatitis
associated antigen by an immunodiffusion method.
In the cities combined there were three positive
antigen cases (3.8%); in one, positive tests were
associated with antigen positive transfusions. In
Nagasaki, four other subjects had antibodies to
hepatitis antigen, but this was not found in those
tested in Hiroshima.

In four patients, no antigen tests were positive 3
weeks to 13 months after positive transfusion. One
other patient developed antibodies after receiving
antigen positive blood. A history of transfusion
was obtained only in subjects with antigenemia or
evidence of antibody; no positive cases occurred
among nontransfused patients.

Positive antigen tests were found in 1.9% of
Nagasaki blood donors and in 1.5% in Hiroshima.
Family and friend volunteer donors had a 3-fold
greater prevalence of hepatitis associated antigen
compared with Red Cross blood volunteers.
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INTRODUCTION

Studies on hepatitis associated antigen (HAA) have
been conducted at ABCC to ascertain the prevalence
of HAA among A-bomb survivors and nonexposed
subjects.’ In this report, this observation is
extended to include subjects in the ABCC leukemia
detection program (HE39).2

METHODS

The HE39 program employs a broad screening
method to detect leukemia and related disorders in
Hiroshima and Nagasaki. From November 1969 to
October 1970, subjects being followed for these
conditions were tested for HAA and anti-HAA
antibody wusing the micro-Ouchterlony immuno-
diffusion method.> Human antisera to HAA and
high titer antigen-containing serum were supplied by
Dr. K. Okochi of the Tokyo University Hospital
Blood Transfusion Service.

In addition to compiling complete clinical records,
collaborating hematologists (T.T., H.O.) in each city
assisted each subject in answering a special
questionnaire.*

The hematologic conditions under study in the
HE39 program were often of the types that
required blood transfusions as part of the therapeu-
tic management of the cases. Samples of the donor
transfusions, ordinarily administered either at the
ABCC in Hiroshima or at the Nagasaki University
Hospital, were routinely set aside and later tested
for HAA. Liver function tests, previously
described, were performed on blood samples from
HE39 subjects and on donor blood samples.

RESULTS
HE39 Subjects

During the 12 month survey period, 79 subjects
with hematologic disease were repeatedly tested.
There were 45 cases in Nagasaki and 34 cases in
Hiroshima. The HE39 program is a collaborative
study and the diagnostic criteria are the same in
each city; Table 1 lists the cases by diagnosis for the
two cities combined. A list of Master File numbers
is given in the Appendix.

Positive HAA tests were found in threé patients,
two in Hiroshima and one in Nagasaki (Table 2).
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TABLE 1 DISTRIBUTION OF PATIENTS BY DIAGNOSIS, HIROSHIMA & NAGASAKI
#1 BFEoOZEADNGME, B - £

Diagnosis Patients
U R R
Acute leukemia &% 3 s 21
Granulocytic -} #i{f 11
Lymphocytic 1y » /o4 5
Other 2Oflo R 5
Chronic leukemia 1% 3 m %5 1
Myelogenous  &ift 10
Lymphocytic v v s%f 1
Malignant lymphoma %4 ) = /<ji 11
Multiple myeloma £ 461 1 i 4R 4
Polycythemia % i 2k i 4E
Myelofibrosis T i 4 AHE LE 2
Aplastic anemia 4 £ B {4 & i 14
Idiopathic thrombocytopenia 5 5& 4% i ¥ ik 0 5
Other 2ol 5
Total Gt 79

TABLE 2 PREVALENCE OF HAA IN HE39 PATIENTS, HIROSHIMA & NAGASAKI
November 1969 — October 1970
#2 HENFEEWROMLE ZHIT 5 HAA BHE, LS - i
19694E11 A - 1970410 H

Positive F % Negative k&t Total it
City
i Number # % Number # % Number # %
Hiroshima x4 2 5.9 32 94.1 34 100.0
Nagasaki 15w 1 2.2 44 97.8 45 100.0
Total it 3 3.8 76 96.2 79 100.0
The positive rate was 3.8% in the cities combined. Hote. BEDIFIERDEEN TH /2.
The three positive cases were:
Case No. MF No. Sex Age at Exam, Diagnosis
1iE 171 W& T ]| s TN AF it i
1 M % 39 Acute granulocytic leukemia B Bk 9 s
F & 17 Idiopathic thrombocytopenia % 5 {% if s 4 i > 2
3 M % 33 Aplastic anemia BEARERD
Details of these three cases are given in Table'3. In ZhE 3R OFME 3 ITRT. SEM 113, HAA BBkl
Case 1, trar.lsfi'Jsmn with HAA positive blood was WEOMILA T TH 5 1 » H LI M o B R s A5
followed, within 1 month, by the appearance of a
positive test in the recipient’s serum (Figure 1). BLZ(HL). zhllanic, ¥4 b b6mm 2 @HLLA
Evidence for hepatitis (elevation of serum glutamic CHFA O (SGPT D F8) B LA, 209 »

pyruvic transaminase - SGPT) appeared even earlier, ) i
that is, by the 2nd week after transfusion. There- A, HAA BEBIETH - 2. HAA & L USGPT O

after HAA remained positive for 9 months. Both 13, FEHEHM PR EEMETF R Rl TS



FIGURE 1 CASE 1, 39-YEAR-OLD MALE, ACUTE GRANULOCYTIC LEUKEMIA
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HAA and SGPT testing results suggested chronic ERRET A, COBRHBITEBBINETILY S .

active hepatitis during the follow-up period. The
patient remained anicteric,

Cases 2 and 3 showed positive HAA tests. They
had histories of blood transfusions prior to the
inception of this study. Only Case 3 showed SGPT
elevations, and these were intermittent over 17
months. The many positive tests (24 out of 52
tests) in Case 3 suggest that on some occasions low
titers of antigen may have gone undetected with the
method used.

In Nagasaki, four additional subjects were followed
for 3 weeks to 13 months after they received HAA-
positive transfusions (Table 4). HAA tests were
repeatedly negative in three cases and also in the
case tested once. Biochemical evidence of hepatitis
developed in 1 instance (Case 7, Table 4). One
other subject who received a positive transfusion
developed only antibodies to HAA but had no
biochemical evidence of hepatic dysfunction (Figure
2).

FEW 2 & & UHEH 313, WEMBLIANC T TIomE 2
HTwT, HAARBMES 2 L. EH 3oas, 172H M
b THMRMIZSGPT ® LR &R L. EHF3IZE
W[l § (52 p24fE), BIERIGE 2 L2 EiE4E
OFBCH W LZHETCREMEoOREIRETE 245
EBELHAOTHEVALVIZLERDbES.

i cid, Mod4flizon cHAA B oM & 2T
o 3N LI3AAMIZhE CEHELZITE -
(F4). 3WEEZ0HAARE W ThiBEETH
D, 1RomBELZ0LHleEETH -0 1 (4
OIEM 7 )3, WROEXFENFHRARBD o0z Bk
ME oM %2 2~80 0 1{H1E, HAA 125+ 2 kA%
Ui, FHfEREDSeFrR IR hEh
(EHE2).



TABLE 3 FOLLOW-UP TESTS IN POSITIVE CASES
F 3 PR o 3B bR T LAY

HAA Test SGPT HAA Test SGPT
Case  MF No. Date of Exam. ———————  Tegt Case MF No. Date of Exam,————————— Tegt
@ HkuHES wagsn  Patient  Donor @#f  MAZHES  W&EAQ  Patient  Donor
bE It i g {1t 1l &

I s 00 - 13.0 2- 20Nov 1969  * 6.5
18 Jan + * 29 Dec - *
23 Jan * 13.0 19 Feb 1970 - 5i5
28 Jan - % 2 Apr + *
29 Jan - 133.5 23 Apr - 10.0
30 Jan = * 28 May - *
31 Jan - = 23 July - *

1 Feb - % 21 Jan 1971 - =

2 Feb - * 3 I ove 960+ 9.3

3 Feb - * 17 Nov + %

4 Feb - L 24 Nov + ¥

5 Feb - L 1 Dec + ¥

6 Feb — * 22 Dec + .

7 Feb - » 13Jan 1970 ik *

8 Feb = * 19 Jan + *

9 Feb = 124.0 26 Jan + *
10 Feb - . 2 Feb +* &
11 Feb + * 9 Feb - =
12 Feb o b 16 Feb - *
13 Feb 2 * 23 Feb o 3.4
19 Feb + 63.0 2 Mar - x

3 Mar + % 9 Mar = "

4 Mar * 126.0 16 Mar = *

9 Mar + 214.0 30 Mar = *
16 Mar + 380.0 6 Apr - "
30 Mar + 462.0 13 Apr + w
12 Apr + 142.5 20 Apr + 180.2
27 Apr + 216.0 27 Apr # *
11 May + 55.0 6 May & E
18 May + 127.0 11 May — *
25 May + 57.0 19 May + .

2 June + 25.0 25 May + *

8 June + 34.0 1 June = *
15 June - 38.0 8 June + %
20 July + 43.0 15 June + *
24 Aug + 40.0 29 June + *
28 Sep * * 6 July * ‘
30 Sep + 40.0 13 July + *
20 Oct + 60.0 20 July + =
19 Nov + * 27 July + 2
20 Nov + * 3 Aug + 83.0

——-



TABLE3 #3

Case
1iE 17

MF No.

Nhkt@&s HREFEA/Q

Date of Exam.

HAA Test SGPT

Test
Donor
{It i &

Patient
&

11 Aug 1970
24 Aug
31 Aug
7 Sep
14 Sep
21 Sep
28 Sep
5 Oct
12 Oct
19 Oct

HAA Test SGPT
Case MF No. Date of Exam. Test
M Ak #EE H#upAo  Patient  Donor
BE (Em
26 Oct 1970 — w
2 Nov — *
9 Nov = *
12 Nov — 10.5
30 Nov - ¥
7 Dec - *
10 Dec - *
28 Dec - *
7 Jan 1971 - 23.7
4 Mar * 96.0

+ Au-antigen test, positive
— Au-antigen test, negative
* Test not done  # i

Au LI B A B
A HUIG A RE 1

TABLE 4 FOLLOW-UP TESTS IN PATIENTS WHO RECEIVED POSITIVE BLOOD

# 4 PSR oMM & 20T 72 B E o B PR A Y A
Case MF No.  Sex Diagnosis Date of. Exam. HAA Test SGPT Test
HET) & A B & 3% HeAER N
4 - F  Acute leukemia 26 Mar 1970  Transfusion of Au-antigen
i undifferenciated positive blood
F o7 (b B4 13 il 4k Au FUIT BB 1% 46 10
4 Apr - ®
6 Apr * 10.0
13 Apr Deceased L=
5 - M Chronic granulocytic 29Jan 1970  Transfusion of Au-antigen
5 leukemia positive blood
40 1 1 Au JI 4 L
12 Feb - 25.0
27 Feb — 10.0
6 Mar — *
10 Mar - *
13 Mar - *
17 Mar - *
20 Mar — 15.5
24 Mar - *
27 Mar - *
28 Mar — e
31 Mar — 11.0
: 3 Apr = *




Case MF No. Sex Diagnosis Date of Exam.

52 53 B R B HAA test SGPT Test
7 Apr 1970 — 17.0
10 Apr - *
14 Apr = *
17 Apr - *
21 Apr — *
24 Apr s *
8 June - 14.5
22 June - 8.5
20 July — 14.5
10 Aug = 19.5
21 Oct - 21.5
6 Feb 1971 Deceased 7E(=
6 - F  Aplastic anemia 10Sep 1970 Transfusion of Au-antigen
BERRERMD positive blood
Au T B 1% 4 if
21 Sep — *
28 Sep = *
12 Oct = *
13 Oct - 8.0
19 Oct — *
26 Oct - *
2 Nov - *
9 Nov = *
30 Nov — *
14 Dec - *
16 Dec - *
28 Dec - %
19 Aug 1971 Deceased 7EL-
7 - M  Aplastic anemia 3 Nov 1970 Transfusion of Au-antigen
B OEETRMERIRL positive blood
Au T [ W i
18 Dec - -
28 Dec - *
7Jan 1971 = *
4 June e 2150.0
7 June x 151.0
1 July E 30.0
30 July ® 104.0
11 Aug L 49.0
31 Aug * 104.8
5 Nov * 40.2
26 Nov * 30.0
22 Dec Alive b

— HAA test Negative  HAA Hiififsft
* Test not performed &



FIGURE 2 CASE 5, 28-YEAR-OLD MALE, CHRONIC GRANULOCYTIC LEUKEMIA
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Table 5 shows the relationship between history of F51k, MEG6» AR oMo % L HAA B IERIG &

blood transfusions received 6 months prior to the
study period and the development of positive HAA
reaction. The rate of positives was 6.7% among
those who had prior transfusions while no positive
cases were detected among nontransfused subjects.
There were no significant differences between
positive and negative HAA subjects with respect to
histories of hepatitis, injections or shellfish ingestion.

In Nagasaki subjects 4 of 45 patients studied (8.7%)
had positive tests for antibody at initial examination.
All of these had received multiple blood transfusions.

Blood Donors

In Nagasaki 415 tests on blood donated for trans-
fusions revealed 8 (1.9%) positive for HAA, while in
Hiroshima the rate was 1.8% in 111 samples
(Table 6). In Nagasaki it was possible to gain
additional information on the donor group. In 114
donations from relatives and friends of the recipient,
3 HAA positives (2.63%) were found (all were in
males less than 20 years old). However, among 234
samples of Red Cross blood only 0:85% were
positive for HAA. It is of interest and importance,

OMFEETRT. Dafcims 2022 L0bdETIH,
RS 6.7T%Th - DIk L, MMz ZFHrZ e
TVEITIE RGN & < B h o . HAA BBHEE & BB
EOMIz, BRIECHET 30FR, #oFEHz -2 3RH0E
MLz LIZoWTHEBNZRR D oL 25 1.

B clt, BmE-ESH R4 (8.7%) 7% 1 AIHEE T
MAEBETH - 72, Zh o eBF TR $ Enlhn %
FFT W

M &

Bl ¢ld, WA oMl 7% - /2 4156 % 7 L 8
F, HAABGEIX8MI(1.9%) b0, —F, LEBIZENT
11150 1.8% AT H - 72 (£ 6 ). BWofimy
ZownTlE s s tFEMEIER e/ I LA TEL. T2
hb, FMEOBERENDSOM M 1140 5 5, HAA
[EtE% 361(2.63%) B - (2A0FLLTFTOBETH -
f). & ZAH, HE:OMM 234 TIZHAA B1E120.85%
T Eaho b, BN CEoFEE



TABLE 5 RELATIONSHIP BETWEEN HISTORY OF BLOOD TRANSFUSION AND HAA
TESTS IN 79 PATIENTS WITH HEMATOLOGIC DISEASE, HIROSHIMA & NAGASAKI
#£5 MFEFEMELETIRC & 2RMEDOFE L HAA MK & o R, L& - il

HAA Test #i#
Blood Transfusion Positive Rate
6 1 Positive Negative Total B 1 2
P 1 3¢ 3
Yes # 3 42 45 6.7%
No = 0

34 4 0.0%

Fisher exact probability test
Fisher ¥ 5 &

P: .359 NS #AgTAZw

TABLE 6 HAA TEST OF 536 DONOR’S BLOOD BY CITY
#6 WATIZE T SHEILE 5364 0 HAA # 7 it

City Positive Negative Positive Rate

|I_E 5 53 B 1
Hiroshima x5 2 111 1.8%
Nagasaki  fz 5 8 415 1.9%
Total it 10 526 1.9%

that Red Cross blood is routinely screened using a
battery of liver function tests. The combined
Nagasaki donor rate for HAA is almost identical with
the rate in Hiroshima.* This suggests that, the
sources of blood obtained for transfusion in both
cities are similar. There was no statistically signifi-
cant relationship between liver tests (SGPT) and
HAA in donors’ blood.

DISCUSSION

Multiple transfused patients with leukemic disorders
have been reported to show a higher rate of
positive HAA than transfused nonleukemic patients.’
Sutnick et al® found that transfused leukemic
patients in Canada, Finland, and Denmark showed a
strikingly lower prevalence of antigenemia than
U.S. cases. Transfusion alone, of the major leukemia
therapies, was the outstanding influence on HAA
prevalence.6

Salzano and Blumberg’ found a rate of 4.0% for
HAA among leukemia patients in Brazil. The
frequency among Japanese leukemia patients was
reported as 9.4%.% Both these groups contained
subjects who were transfused.

BEST L2 THNTVA I FHREVE &S ICEE
hZEThHD. B MLHIZE T 3HAA ORFLE
DRLFLEAFFEILTCHS Z &I, WdiomMA M0
WO WFALIT WA Z &R RS 5. 10#H O GE
3 (SGPT) & HAA E ORICIEHF A Ic BB 2 BFR 32
HeENdh s .

£ B

BRI I A 2 s E IR R R T, A BT
FEMEERE LY S HAA OB HEEFBETHS 2
LAGExhT WA, S Sutnick 581, #+¥, 741 ¥
sy FELUFrv—2IitHVT, WilA %7z AME
BE I BT AMBEMEOHEENFKE LD IEE 212V
LEBHTVA. AIE IR T35 LEBEDI BT,
HAA BHFEE 2B 2 B2 RITT OGNS THB. 6

Salzano # & UF Blumberg 7 @ K i1z, 77 VNV AM
mEHFICETAHAA OEIZ4.0% Th . BAEAAD
MFEREICBTAFNIE9.4% ThLEHEENTVRS.®
COMBEEIE L CHLA R EREEFATYLE.



In our study, the prevalence of HAA in Hiroshima
(5.9%) differed from Nagasaki (2.2%), but these
figures include hematologic conditions other than
leukemia. Thus they can be compared only with
similar mixed groups in the U.S.° (7.2%) -ind
Brazil” (4.0%). Under these circumstances the
rates for Hiroshima and Nagasaki are not strikingly
dissimilar. However, a mixed group of patients in
Canada, Denmark, and Finland had no positives
among 327 cases.® We also found that transfused
patients exhibited a higher prevalence of HAA than
those who did not receive transfusions.

Both host and environmental factors have been
invoked to account for differences in antigen
prevalence in different areas.® However, the pre-
eminence of exposure to transfusions in relation to
prevalence of HAA would seem to make genetic
factors, if any, difficult to demonstrate. Studies
designed to show acquired (or inherited) suscepti-
bility to antigenemia must control for sources of
antigen exposure (invariably transfusions), specific
diseases, host responsiveness, and other unknown
environmental hazards.

It is apparent in published studies that some
sources of blood obtained for transfusions tend to
demonstrate higher rates of antigen carriers than
does the indigenous healthy population. Family
blood donors, particularly males, show higher rates
in Tokyo8 and Nagasaki,9 while Red Cross blood
(screened) shows the lowest rates comparable with
ambulatory healthy persons.1 In the current study,
as in the U.S..° mixed sources were used, while in
Canada, Denmark, and Finland, professional donors
(with a high HAA rate'®) were infrequently used.

The claim® that lymphatic leukemia, particularly
the acute form shows the most striking risk of
antigenemia is not borne out by our experience.
None of our patients with this condition, acute or
chronic, transfused or not, had a positive test
for HAA.

10

SEOMETIE, ESOHAA OB (5.9%) I35 (2.2
%) CIER Lo TWEN, Zodicid Al Ao miEms
BELELThTWAE, LAENST, ZhGEEL(H4
DIERBRELWRE LARES (7.2%) BLUTF VT
(4.0%) DT DALEFTEZEHFTESL. 2D LS
IZLASEIE, RSB LUBHOREFIAEEFELL
RAdridvwihw, Lal, #4+4, Fre—28k
V7475 RizbFaMi4n®EL S5 RS 3270
i IEBEEE IE R hedh 7.8 bhbitid
B % %7 BRE IS BT B HAA OB FE I3 & % i 4
PolBEICERTHZILEED .

B o B AMEEE 020, BEERS & O
BRAFALEGFIIMELTWAZ LA REESATVRSE. S LA
L, HAA o B 120 LT, o8I EE 4 o T,
MEMERIFYMELTVWAE LT ZOMMEITIRETH
A5, HiEMECH T 5 H%RME 2 IGERWEZHEOL
EEBHATIMETER, MELoEMR(EL L T#Mm),
BEHEE BERBESLFZoMMoRmMOBREERE
HIfE L v s 4.

@RIz N, MBS H 5 BoRMtEE, LFo
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APPENDIX: MASTER FILE NUMBER OF PATIENTS EXAMINED
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