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SUMMARY

Two instances of leukemia in siblings which
occurred in two families are reported. QOne patient
had microcephalia in addition to acute granulocytic
leukemia. The parents were first cousins. Both
mothers of the involved siblings had histories of
early entry into Hiroshima City after the A-bomb
explosion and prior to their marriages. While
a probable role of consanguineous marriage on the
occurrence of familial leukemia is supported by
previously reported studies, a leukemogenic effect
of parental exposure to A-bomb radiation has not
been shown .

INTRODUCTION

Studies of leukemia among members of the same
family have received special attention because of
possible participation of genetic and/or environmental
factors as clues to the etiology of this disease. In
Japan, G4 instances of familial leukemia were known
by 1968 and analyzed by Kurita.l This report deals
with two additional instances of familial leukemia.

CASE REPORT

Case 1 (H Family. Acute granulocytic leukemia).
A G-year-old boy (MF ﬁ, was admitted to
Hiroshima Citizens Hospital on 20 May 1964,
because of anemia for 1 month. Past history was
noncontributory.  On admission, he was pale and
afebrile. The liver was palpated 1.5cm below the
right costal margin; the spleen tip was just felt.

There was bilateral submaxillary lymphadenopathy.
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No hemorrhagic skin lesion was present. Blood
studies showed marked anemia and pancytopenia with
appearance of a few blast cells (Table 1). The bone
marrow showed 27.2% myeloblasts (Figure 1, Table
2). Bleeding time was 10 minutes and coagulation
time was 8 minutes. The patient was treated with
blood transfusions and prednisolone, and showed
transient improvement except for occasional episodes
of epistaxis. He died on 2 July 1964. No autopsy
was done.

MEG 2 H ok MAEHRETIE, EMLANLS £ [N}
DI, RO OB 0FEIaE R~ (51 ). Hih
METIE, 27.2% 0 BMFR2BD~ (1, ®2).
MmRE 105, BEREEHMIE S S Tho . WMs Ly
prednisolone |2k 3BT, W4 B A H 5 2 & 5k
WT I IZEEB R R L 2. 19649E 7 B 2 OSECS. #
BfThbhidhs i,

TABLE 1 HEMATOLOGY ON ADMISSION

K1 ABRRE MR T TR
Hematology H Family H % U Family U %
L i i 5 Case #Effj | Case |2 CasefEffil3  CasesEffl 4
RBC ( x104) I Bk 180 309 115 164
Hgb g/100 ml NETTE Y 3.9 6.5 4.2 4.7
Platelet ( x103) AL 7 AR 21.0 21.0 30.0 50.0
WBC 1 B 2300 1800 2000 3250
Differential Count 1 1 B 5 41 1%
Blast cells # M a 2% 28 38 1]
Promyelocytes iy i i 2R 2 0 0 0
N-Myelocytes B i R 0 0 0 3
N-Metamyelocytes % i i 2R 0 0 0 2
N-Band PR GF rh R 1 0 2 3
N-Seg. 5 BE 4 o B 8 10 12 11
Eosinophils T & R 2 0 0 0
Monocytes s 2 10 2 4
Lymphocytes URPPRE - 83 52 46 77
Nucleated Red Cell  # % #: i Bt 7/100 WBC

Case 2 (H Family. cute monocylic leukemia).
A 15-year-old girl (MF , the elder sister of
Case 1, was transferred to Tokuyama Hospital on

20 July 1969. She was found to have microcephaly
shortly after birth, and was admitted to an insticution
for mentally retarded children ac the age of 13.
In March 1969, she began to have occasional fever.
Ecchymoses developed over the neck and she was
referred to Yamaguchi Medical School Hospital on
26 June 1969. The patient was treated with
prednisolone after a diagnosis of acute leukemia was
made.

On transfer to Tokuyama Hospital, physical examina-
tion revealed poor physical development (equivalent
to a l0-year-old child). Head circumference was
equivalent to that of a child of 1 year and 5 months.
Pallor, ecchymoses over the neck and legs, and
abnormal genital bleeding were noted. There was no
hepatosplenomegaly and no enlargement of lymph
nodes. Mental deficiency was noted. As shown in
Table 1, blood study on admission to Yamaguchi
Medical School Hospital showed marked
decreased platelets and decreased white blood cell

anemia,

(3]

Ef2 (HR. SMEREONOA). 58&0 5 & (MF
ik ) ¢, R L otz k0, 19694E 7 H20H,
BRI hA, BEBELE L1
L3536 O e 8 440 TG MBS~ = . 19694E 3 A A 5
WF & SEBRA S 0, FERIZHEMR L AT L, 1969°F 6 H
6FIZ N A REFBIEIB A & . BV MG & 2 W s

1, prednisolone |2 k 2 &8 & %11 7.
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TABLE 2 MYELOGRAM ON ADMISSION

F#2  AFEnEEHE
Cell Type H Family H % U Family U %
i o 52 Case iEff] 1 CasefEffl 2 Case fEff13  Case fEH 4

Blast cell R 27.2% 29.0 52,0 16.8
Promyelocyte T 2R 2.8 0.3 0 12.8
N-Myelocyte 1 i Bk 4.0 0.3 2.0 10.0
N-Metamyelocyte 1 1 Hi 2R 2.0 0 0.8 15.2
N-Stab A o ER 2.0 0.3 3.2 5.6
N-Seg. 5 FEAF ch R 1.6 L.5. 7.6 2.0
Eosinophil I e 2R 0.4 0 0.4 0.4
Basophil LI CRi 0 0 0.4 0
Monocyte Hi gk 0.4 147 0.8 ]
Lymphocyte 1) v 2VER 24,0 10.0 15.2 16.0
Plasma Cell A (B 0 0.5 0.4 0.8
Reticulum Cell #H 448 #1 0.4 0 1.2 1.2
Mitosis AR 5 24 0.4 0 0.4 0.8
Proerythroblast il 75 2 B 0.4 0 0.4 1.2
Erythroblast A 2R

Baso A 1.6 0 1.2 0.8

Poly eSO 21.2 25.2 12.8 8.0

Ortho IE Bt 11.6 31.2 1.2 4.8
Megaloblastoid Cells Bk 3 Bk 0 0 0 3.6

count with 28% blast cells (Figure 2).
showed 29% monoblasts (Table 2). The patient was
treated with blood transfusion, prednisolone, and
G-mercaptopurine with slight improvement. On 25
October 1969, she developed cough with evidence of
pneumonia on chest X-ray. Despite treatment with
antibiotics, the patient died on 27 October 1969.
No autopsy was done.

Bone marrow

Family History of Cases 1 and 2. As shown in
Figure 3, the parents of these cases
cousins.  This was confirmed by check of the
family register (koseki). There was no other family
member with malignant tumor or blood dyscrasia
except for the paternal grandfather who died of
stomach cancer (Figure 3, II-11). Patient’s father
has been healthy. The mother was 15 years old at
the time of the A-bomb (ATB) in 1945. At the time,
she working at Itsukaichi-cho, Saeki-gun,
Hiroshima Prefeccure (about 10,000m from the
hypocenter), and returned home to Dambara-cho in
Hiroshima City on 16 August 1945, passing through
the center of the city. She married at the age of 23.

are first

was

Each pregnancy was uneventful and resulted in
deliveries. The mother’s
the children’s births were

The parents

full - term, spontaneous

ages at the time of
24 years and 27 years, respectively.
had operated a general merchandise store, and did not

handle chemicals.

HIFHRA29%BH oA (£2). #iif, prednisolone,
BEEUEMPIZk 5EM & F 0, B LA 19691
0250, BEAME N, MEX % TN E 0Bz
LN, PUEMEIZEZBEBIZL PP ST, 19694
10A2THAEC, ST a2 bt b o /.
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ZAEF ORI, & ZHBTHE. TRIEITERAIC
RSN BHOHECLAL OB (ES, 0-
1) & Bro iy, BN & 2 MansBo b 3 554
Moo BEOLIIREETSH 5. 19454 @ IR (2
FISHEE T H o oo M0E, BRSO UL 08 E6 £ L 70T (1R
LA 5 #710,000m ) TEIFS thTh o 247, 194572 8 )]
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o REBLAOUBENL ETHL. EEITVFRLIE
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FIGURE 1 MYELOBLASTS IN BONE MARROW, CASE 1
Bl EH 1 oI s 5 Sk

Wright Stain

FIGURE 2 MONOBLASTS IN PERIPHERAL BLOOD, CASE 2
@2 £ 2 ORHIMTLIC BT 5 BFR

& Giemsa Stain



FIGURE 3 H FAMILY PEDIGREE
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Case 3 (U Family. Ac nocytic leukemia).
A l4-year-old girl (MF ﬂ was admitted to
the Kure National Hospital on 10 September 1966 for
evaluation of anemia of 1 month. Past history was
noncontributory. Physical examination showed
only pallor. There was no hepatosplenomegaly,
enlargement of lymph nodes, or hemorrhagic skin
lesions. Hematologic findings are shown in Table 1.
There were marked anemia and thrombocytopenia.
The white blood cell count was decreased and
showed 38 % monoblasts. Aspirated bone marrow
showed 52% monoblasts (Figure 4), and the
peroxidase stain was positive in 50% of the blast
cells. Myelogram is shown in Table 2. The patient
was treated with blood transfusions and betamethasone
with response. The follow-up course at clinic was
uneventful until 10 February 1967, when she had a
severe headache. The patient died at the hospital
on the following day. No autopsy was done.

Case 4 (U Family. Acute granulocytic le"iemial.
In late April 1970, a 7-year-old boy (MF 1
a younger brother of Case 3, was noted to have
anemia. On admission to ABCC in Hiroshima on
30 June 1970, physical examination showed fever
and minimal right axillary lymphadenopathy. The
liver edge was palpated 2cm below the right costal
margin; the spleen was not palpable, and there were
no hemorrhagic skin lesions. As shown in Table 1,

Faivials % 14 1 %3 )

fEG 3 (UR. 2MERMEANRE) . Uio bk (MF
# a—_ =, 19664 9 H10H, |87 %95 T ~ Az,
lr AMEEHELARIIZ DWW THREZEF . RERE
T RTER A, s 2. BETCHEAEA D AL
BUTHE. FFMEE VY RERKR FREEBON
MEERBER L H o . MHEHRER I LLIZRL 2.
B LR & O MR L EE A S o A TMEREUE
WL LTED, BBOHFHRNFBEWLLA/L. HH#iET
1152% AR EERTH D (H4 ), F IR0 % (Lt (kB
T Th - 2. BRI L2 ICHT. WL & U
hetamethasone JAME & F 1+, fFiz L /. ZOHEFZE I L
oo, 19671 2 HI0H (ZZERM L WIHF 2 3F 2,
HFEkEIZHEWTRRE. ST ibhir L.

Ela (UK. SMEMEEMmE) . 197064 %12,
B 3NBIH ST RO DT (MF {ﬁ‘-;%’—-) = B
A 5 e, 19704 6 H30H, [5EBABCC BHffEA
FErE D BB T, BREHM FIZBZEDY v EIEz D
F R AEEMEF 2em R A A, MBI RRALZ
R EmMEREIR Lo . ELIRT &S0, Mk
M cl AR mERE B & I REICE B 2D AR 5



FIGURE 4 MONOBLASTS IN BONE MARROW, CASE 3
(4 GEF 3 oEHIz BT 5 HER

Giemsa Stain

FIGURE 5 BONE MARROW PICTURE, CASE 4
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FIGURE 6 U FAMILY PEDIGREE
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blood studies revealed markedly decreased red blood
cell and platelet counts. The white blood cell
count was low and showed a few immature granulo-
cytes. Bone marrow showed 29.6% myeloblasts and
promyelocytes (Figure 5, Table 2), with occasional
bi- or trinucleated normoblasts and megaloblastoid
cells. Chromosome analysis of bone marrow cells
showed a modal number of 43. Details of chromosome
study of this case are reported elsewhere.2 Despite
treatment with blood transfusion and combined
programs of 6-MP or Vincristine and Dexamethasone,
the patient did not improve. He died on 10 October
1970 after fever and severe headache. Autopsy
revealed infiltration of leukemic cells in the various
organs and subarachnoid bleeding.

Family History of Cases 3 and 4. Figure G shows
the U family pedigree. There were no other family
members with neoplasia or blood dyscrasia. The
patients’ father has been a company manager and
has no remarkable history. The mother was 20 years
old when she evacuated from Hiroshima City ATB.
She returned home to Eba-machi in the city on the
night of the bomb and thereafter searched daily in
the city for her father. She married at the age of
26. Pregnancies were uneventful. The patients’
births were spontaneous and full term. The mother’s
ages at the time of deliveries were 26 years and
36 years, respectively. She has been a housewife

Male ‘B e
4 .
O ] . Leukemia
Female iz 13 11 45 71
AGL

. AMBEEEY LTsY, RMBOBER R D
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and has received biennial physical examinations and
laboratory tests at ABCC since 1958 as a member
(MF*) of the Adult Health Study.3 No abnormal
findings have been noted. Chromosome studies of

peripheral blood cells on 1 November 1968 and bone
marrow cells on 28 January 1971 were not remarkable.

DISCUSSION

There have been several reports which suggest a
possible genetic influence in familial leukemia.4-7
Other studies show no evidence of this.8-10
Steinberg explained familial leukemia as a chance
occurrence based on his calculations of probability.!!
However, he found exceptions to this among reported
families in which three or more members suffered
from leukemia or lymphoma, and in which there were
consanguineous matings.53,11.12 He estimated that,
very rarely, there may be a recessive genetic
component in the causation of leukemia. Kurita
postulated a recessive genetic factor in familial
leukemia involving siblings.1.13 He found a high
rate of consanguineous marriages among the parents
of two or more children who were affected with
leukemia.  Furthermore, he reporced that patients
whose parents were consanguineous developed the
disease at a younger age than those whose parents
were not.

In the present case, consanguineous mating was
found in the parents of the I Family, who are first
Furthermore, one of affected siblings in
the H Family had microcephaly and probably mental
Komai et al reported that 44.8% of
143 patients with microcephaly were the progeny of
He postulated that this

cousins.
retardation.

first cousin matings.!4
disorder is inherited through an autosomal recessive
gene if it occurred among the offspring of a
consanguineous marriage. Thus, in Case 2 of H
Family, both microcephaly and familial leukemia
might have occurred via participation of one or
more recessive genes.

In the present cases, both of the mothers had
histories of early entrance into Hiroshima City
shortly after the A-bomb explosion. One returned
home 10 days later and the other the night of the
bomb. Such people are called early entrants, and
could have received secondary radiation. However,
estimation of their doses, if any, is very difficult.
As a general rule, secondary radiation decreased
rapidly with time. According to Hashizume et al, 15
only those who returned within 24 hours after the
bomb and remained at the hypocenter at least
8 hours might have had a dose of 3rad. Therefore,
the mother of H Family who entered 10 days afrer
the bombing would have received virtually no
radiation.

ouss (MFESJD £ ccapcc c2 o on
BEZITVS., ZOMEBERRZEDLATY 2.
19684 11A 1 Bk 3 K MMmiko @kl s Lo
19714 1 A 28A O B MM A CIHELE RS S h it h o 2.
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Watanabe and Yokorol6 reported a higher risk of
leukemia in early entrants within 2 weeks, although
this was not so high as in A-bomb survivors. The
ratio for numbers of acute per chronic cases in very
early entrants (within 2 weeks) was similar to that
in A-bomb survivors.

There are few reports on the risk of lenkemia in
offspring of preconceptionally irradiated people.
Stewart et all7 surveyed the mothers who had
histories of X-ray irradiation before marriage and
conception, and found relative risks of 1.22 and
1.07, respectively. Graham et all8 observed
relative risks of 1.6 for mothers and 1.3 for fathers
who had histories of diagnostic X-rays. Hoshino
et all? surveyed the fixed JNIH-ABCC sample
consisting of children of A-bomb survivors and
controls in Hiroshima and Nagasaki and found
statistically no significant increase in leukemia
during 1946-63. A similar result was reported in a
follow-up study through 1969 in the same population
sample.20

In the present report, no final interpretation can be
made on the possible relation of an offspring’s
leukemia to the mother’s exposure history, there is no
evidence showing a definite association.

Familial leukemia represents one aspect of leukemia
case “‘clustering,’” 'in which histories of exposure to
irradiation, chemicals, and viral diseases are of

e

importance. None of these factors were found in the
present cases.

Recently, Dosik et al2l found that fibroblasts
cultured from skin biopsy specimens from one of two
siblings with Fanconi’s anemia and from both parents
have an enhanced susceptibility to transformation by
the oncogenic virus SV40. The other affected sibling
in the family later developed acute granulocytic
leukemia. Snyder22 reported that a leukemia case,
a healthy sib, and his mother from a family with
6 cases of acute myelogenous leukemia (including
3 sibs) showed similar enhanced suscepribility to
skin fibroblast transformation. Furthermore, similar
results were found in relatives of a patient with
sporadic acute myelogenous leukemia.23

These results suggest further that genetic factors
may be prominent in some cases of acute myelogenous
leukemia.

JEL B EURERET 2, 2EML A0 RMATECIREMN
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