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EDITOR’S NOTE
EREOC L[

The ABCC Bilingual Technical Report series beganin 1959. In order that
manuscripts which have never been published or are available only in one
language may be made a matter of record for reference purposes, the 1959
series is being kept open and items will be added from time to time,
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TECHNICAL REPORT SERIES
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The ABCC Technical Reports provide the official bilingual statements.
required to meet the needs of Japanese and American staff members,
consultants, advisory councils, and affiliated government and private
organizations, The Technical Report Series is in no way intended to supplant
regular journal publication,
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KERNICTERUS IN JAPANESE INFANTS

1. Clinical and Serological Data from 25 Patients
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(Originally appeared in PEDIATRICS 17: 349-58, 1956. Reprinted and translated by permission
of the senior author and publisher. © 1956 by American Academy of Pediatrics, Inc.)

Until recently kernicterus had been considered
a rare disease in Japan. According to Kobayashi and
Watanabe,'** this condition in Japanese infants was
first reported in 1951. Since that time, 28 cases have
been found among infants necropsied by the Atomic
Bomb Casualty Commission in Japan. Descriptions of
the pathological material on 8 of these cases have
been published in the Japanese literature.’* Recently,
these cases, together with 5 other cases of kernicterus,
have been reviewed.®* The consistent finding of
kernicterus in the course of routine necropsies, the
accumulation of clinical and pathological data in an
additional group of 12 infants and the performance
of comprehensive serological procedures have
provided material for this more extensive report on

kernicterus in the Japanese.

MATERIAL

In conjunction with an extensive study of Hiroshi-

ma and Nagasaki survivors for possible genetic
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effects of atomic bomb radiation, the Atomic Bomb
Casualty Commission (ABCC) since April, 1948, has
endeavored to obtain as many necropsies as possible
in cases of prenatal, neonatal and infant deaths in the
2 cities. Through December 31, 1953, 1908 necropsies
were performed in Hiroshima on babies under the
age of 1 year. The vast majority of these necropsies
were on infants under 1 month of age. The number
of those necropsied represented approximately 60
per cent of all deaths occurring in Hiroshima in the
age group mentioned.

Twenty-seven infants necropsied in Hiroshima and
1 from Nagasaki with gross and microscopic evidence
of kernicterus comprise the cases discussed in this
report. Three patients for whom adequate clinical
and serological data were lacking were excluded from
the analyses, leaving a total of 25 infants in the
“kernicterus’’ group. Two other groups of necropsy
cases were studied for comparison. One group
consisted of 20 infants, selected at random, who, at
necropsy, had visible jaundice but did not have any
evidence of kernicterus. Another group of 56 infants
was selected, also at random, from the total number
of infants necropsied by the Commission between 1951
and 1953. In the last group, only infants between the
ages of 3 days and 14 days at time of death were
included. These 56 infants were considered to be a
representative sample of the necropsy material and
have been designated as the ‘‘necropsy population’
in the various tables.

The details of pertinent clinical information on
these cases were obtained from the parents after the
death of the baby. No ante-mortem laboratory studies
had been performed on these infants. Since Novem-
ber, 1952, post-mortem heart blood specimens have
been obtained routinely from all babies who were
jaundiced at time of necropsy.

SEROLOGICAL STUDIES

Only 0.3 per cent of the Japanese are Rh negative;
therefore hemolytic disease of the newborn due to Rh
iso-immunization is understandably rare in Japan.
However, since hemolytic disease may be due to ABO
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incompatibility and other less well known red cell
antigens, efforts were made to rule out all possibil-
ities of iso-immunization in these 25 cases. The
results of the serological studies have been summar-
ized in Table 1. In these 25 infants only 1 instance
of iso-immunization was definitely demonstrated
serologically. In Case 23, the mother was O, Rh
positive and the father and infant A Rh positive. The
infant’s cells, obtained by cardiac puncture shortly
after death, were positive by the direct Coombs test.
The maternal serum contained high titer “‘immune”
anti-A (1:512) and there were no antibodies for

other known red cell antigens.
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TABLE 1 DATA ON THE BLOOD GROUPS AND SEROLOGICAL TESTS FOR
MATERNAL ISO-IMMUNIZATION IN 25 CASES OF KERNICTERUS
=1 BIUE25 BT 2 B OB GE 2 < B0 o MEE s Lof
M2 s i B % okl
B Direct | Titration® Mother's
Cage | Neeropsy Blood Groups Cc%oer;l'l:as | Indirect Coombs Test Serulgnft}?\]gerum
Number | Number - T -
Mother ‘ Father ! Infant ]né:ﬁts 2 ‘ Faézﬁgs I Test Cells A Cells B Cells
1 ORh+ | ARh+ : — - — Negative ‘ Not increased —
2 B Rh+ |AB Rh+ I — = — Negative |Not increased -
3 ORh+ | ARh+ — — — Negative | Not increased —
4 ORh+ |ARh+ | — - — Negative |Not increased —
5 ARh+ |ARh+ ! — — Negative —_ — —
6 BRh+ |BRh+ ‘ - — Negative - == —
7 AB Rh+|AB Rh+| — — | Negative = == =
8 ARh+ | ARh+ | — — ' Negative = — —
9 ARh+ | ORh+ I — ! - | Negative — - -
10 ORh+ [ORh+ | — — | Negative - — =
11 ORh+ | ARh+ — - | == Negative |Not increased —
12 ORh+ [ARh+ | — — | = Negative |Not increased —
3 ORh+ |ORh+ — — Negative —_ - - —
14 ARh+ |BRh+ ' ARh+ | Negative == == — —
15 ARh+ |ORh+ — - Negative — — —
16 ARh+4+ | ARh+ " ARh+ | Negative | Negative — — 3=
17 ARh+ |BRh+ |BRh+ | Negative | — — — Not increased
18 ARh+ |ARh+ | ARh+ | Negative @ — = = =
19 | ORh+ |ARh+ |ARh+ | Negative I == £= Not increased =4
20 ‘1 |ARh+ |ORh+ [ARh+ | Negative | — = = =
21 = = A Rh+ | Negative S = —= —
22 — | ARh+ |ORh+ | Negative — — — =
23 | ORh+ | ARh+ |ARh+ | Positive = — 1:512 ==
T ORh+ |ARh+ |ORh+ | Negative = — | 1rom —
35 | ORh+ | AR+ ! ARh+ | Negative — - ! — —

*Titration of maternal serum for anti-A and anti-B in saline and AB serum showed no increase in immune anti-A

or anti-B.
* fRR O —A
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Of the other 24 cases, as shown in Table 1, heart
blood was obtained in 10 cases and direct Coombs
tests were negative in all instances. In 14 other cases
the indirect Coombs test was employed using the
father's cells and the mother’s serum when compati-
bility of the maior blood groups allowed this proce-
dure. In the cases where major blood group incompat-
ibility existed, indirect Coombs tests were carried
out using maternal serum and a panel of O cells (Rh,
MNS, kk, Jka, Fya, Leb and Le®).¥ As shown in
Table 1, there were 7 instances of possible anti-A
iso-immunization and 1 of anti-B in which titration
of the maternal serum revealed no evidence of
immune anti-A or anti-B or an increase beyond the
normal levels expected. In the remaining 16 of these
24 infants, hemolytic disease of the newborn due to
iso-immunization appeared to have been definitely
ruled out.

CLINICAL OBSERVATIONS

Analysis of the clinical data was carried out for
the group of 24 infants with kernicterus in whom the
results of the serologic examinations, described
above, did not indicate iso-immunization. Compar-
isons were made with the findings in the group of 20
infants with jaundice but without kernicterus and
with the findings in 56 infants representing the
“necropsy population.”” The clinical data have been
summarized in Table 2.

Incidence of Kernicterus: Between March, 1950,
and October, 1953, 451 infants under the age of 1
month (excluding stillbirths) were necropsied in
Hiroshima, The number of cases of kernicterus
among these infants was 27, an over-all incidence of
6 per cent or 1 in 16.7 infant necropsies. Only 1 case
showed strong serologic evidence of iso-immuniza-
tion. Inadequate data were available on 3 cases.

Parental Status (Table 3): The mean maternal
age did not differ significantly among the 3 groups
and compared closely with the mean maternal age of
26.8 to 30.8 years reported by the Genetics Section
of the Commission from their 5 year Study of
pregnancy terminations in Hiroshima.®
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*K cells were not available but sera were sent to Dr. F. H. Allen in Boston, and he kindly ruled out anti-K.
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TABLE 2

CLINICAL SUMMARY OF INFANTS WITH KERNICTERUS

*2 BIE 2 T 22 B OERRT R D3EF
Onset
Age Past Pregnancy Record
gﬂfne_ Sex g:jth Pr_egnang:y and Pre.ma Ja?.lfl— SS:ISJ_Vomit- Pevier at - 2
b er | Birth History |turity- i ing Death | Preg- * * * e
r (3:?5 ) toms (@) I nancies IT.A.*| S.A.*S.B.*|L.B.* N.D.
1| M| 8/8 | Normal — | s|NM|N]| | 7| 7 |o]lo]o] 7]o0
2 | M| 3/3 | Normal Yes 3 Yes | Yes | — 7 2 1 0 0 1 1
3| F | 3/4| Normal Yes 5 No No — 9 2 0 0 1 1 0
4 | M| 4/4 | Hyperemesis | Yes | 5-6 | No | Yes = 6 3 1 1 0 1 0
5| F| 4/4 | Toxemia Yes | 2-3 | No | Yes | — | 12 3 0 1 0 2 0
6 | M| 3/4 | Normal Yes | 3 | Yes | Yes | — | 7 2 o |20 oo
7| F 2/3 | Mild neonatal | Yes | 4-5 | No No = 7 1 1 0 0 0 0
asphyxia |
i | F 2/3 | Normal Yes 3 ’ No Yes | Yes 8 (see case number 16 below)
9 | F| 4/4| Normal — | 7 ‘ No | No | — | 13 3 1o 0| 2|0
10 | M | 1/2 | Hyperemesis | — | 3 | No | Yes | — 8 0 oo 0| o o0
11 | M | 6/6 | Normal Yes 3 No | Yes | Mild | 13 5 0 1 0 4 0
12 | M | 4/4 | Normal - 3 Yes | Yes | — 4 3 0 2 0 1 1
13| M 1/1 | Hyperemesis; | Yes 2 Yes | Yes — 9 0 0 0 0 0 0
twins l
14 | M | 2/3 | Normal Yes } 4 | Yes | Yes | — 1 1 0 0 0 0
15 | M| 2/2 | Normal — T No | Yes 7 1 0 0 0 1 0
16 | F 3/3 | Normal — 3 No | Yes | Yes 10 2 0 0 0 2 1
17 | M | 1/1 | Heart disease| Yes 4 No | Yes | — 7 0 0 0 0 0 0
in mother;
twins
18 | M | 3/3 | Normal Yes ‘ 2-3| No | No | — 2 1|0 |0 1|0
19 | F| 2/2 Bleeding; neo-| Yes 2 I No | Yes — 0 0 1
natal asphyxia
20 | M | 2/2 | Face presen- | Yes 3 | Yes | No - 5 il 0 0 0 1 0
tation; mild |
asphyxia ‘ |
21 | F | 3/3 | Hyperemesis = — 3 | Yes | Yes | Yes 4 2 1 1 0 0|0
breech pres- | | |
entation ‘
22 3/3 | Atypical Yes 2 No Yes = 6 2 0 2 0 0 0
24 bleeding ‘
M | 3/3 | Normal Yes | 5 No No — 0| 0
25 | M| 1/1 | Hyperemesis | Yes | | Yes [Yes | — | 5 | o |ofofo]o]o

*T,A.=Therapeutic Abortions; S.A.=Spontaneous Abortion; S.B.= Stillbirths, L.B. =Livebirths;

N.D.=Neonatal Deaths.

T.A.= ATIi8E ; S.A. = B A ; S.B.=FEE ; L.B.=4& ; ND.=§EREC

None of the mothers of infants with kernicterus
had a positive serologic test for syphilis. Four of the
twenty-four (16.6 per cent) among the kernicterus
group were first-born. Approximately 20 per cent in
each of the other 2 groups were first-born. Only 1
infant among the kernicterus group was a product of
consanguineous marriage. In none of the mothers was
there a history of blood transfusions.
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TABLE 3

£ 3
Features of Parental Health ety it e P
Total number of infants 24 20 56
Average age of mothers 26. 5yr. 27.5yr. 27.5yr.
(20-39) (18-36) (18-48)

First pregnancy case 4€16.6%) 5(20%) 12(21.4%)
Serological test for syphilis in mother

Positive 0 1 6

Negative 22 19 47

Not known 2 0 1
Consanguinity 1 0 3
Exposure to A-bomb

Father only 3 1 2

Mother only T 7 19

Both parents 3 0 3

Neither parent 11 12 32

Pregnancy Record (Tables 4 and 5): The past IFREEE (R4 BKUL) =20 BUITFSKBIE

pregnancy records of the mothers were examined to TET=3s & O £ IR IR T3 Bl B 70, FEE MR D
compare the fetal and neonatal mortality among EARRR AR L oo AIED 100 R PIEIRIC 451

-1 3 2045 Br As i Ak 1L
selection of the case for the study was excluded from TR TERVITEROIEIRR RO MAT 22 & B/t
the analysis of past pregnancy records. All primi- feo Lichio T, #IEEMNEHBIENCERYhur.

the 3 groups. The pregnancy which resulted in the

parae, therefore, were automatically eliminated.

TABLE 4 PAST PREGNANCY RECORD IN MOTHERS
(Excluding pregnancies used for selection of cases)

F4  HEOBEORFERG GEARINCH IR 2B <O

Kernicterus Jaundice Group Necropsy
Group without Kernicterus Population
Number qf mothers with previous 20 15 44
pregnancies
Number of pregnancies
(excluding therapeutic abortions) 40 33 98
Spontaneous abortions 14; 8 15
Stillbirths 2 0 8
Livebirths 27 26 75
Neonatal deaths 5 6 5
Neonatal survivors 22 20 70

For the purposes of this study, deaths occurring during the first 2 weeks of postnatal existence have
been included under “neonatal death.”
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TABLES5  PRENATAL AND NEONATAL MORTALITY AMONG
PAST PREGNANCIES

#£5 ARoHERCHITIRBECKE LUFERRL

Kernicterus Jaundice Group Necropsy
\ Group without Kernicterus Population
Prenatal mortality (per cent of preg'nancies)i

Spontaneous abortions 27.5% 24.2% 15.3%
(11/40) (8/23) (15/98)
Stillbirths 5.0% 0 8.2%
(2/40) (8/89)
Neonatal mortality: (per cent of livebirths) | 18.5% 23.1% 6.7%
(5/27) (6/26) (7/75)

Analysis of the data showed no statistically
significant difference in either prenatal or neonatal
mortality between the kernicterus group and either
of the other 2 groups of infants.

One mother in the kernicterus group had 2 conse-
cutive babies, born 13 months apart, with necropsy
findings of kernicterus. Of the mothers in the
kernicterus group, 6 had had subsequent pregnancies.
Four of these resulted in normal infants, now living
and well. One liveborn infant died a few hours after
birth. One pregnancy ended in spontaneous abortion
in the third month.

Pregnancy and Birth History: History of some
abnormality in the mother during pregnancy was
obtained in 9 out of the 24 kernicterus cases (37.5
per cent). Of these 9 cases, 2 occurred among 7 full-
term deliveries and 7 among 17 premature deliveries.
In the group with jaundice but without kernicterus,
pregnancy abnormalities occurred in 11 out of 17
cases (in 3 cases, complete pregnancy histories could
not be obtained). Of these 11 cases, 3 occurred among
7 full-term deliveries and 8 among 10 premature
births. Asphyxia at time of delivery was reported in
3 out of 24 kernicterus cases. History of neonatal
asphyxia was also obtained 3 out of 17 infants
with jaundice but without kernicterus.

Sex Distribution (Table 6): Although the group
with kernicterus had a proportionately greater
number of boys, the differences in sex distribution
among the 3 groups were not statistically significant.

CORMCIDE, BWMEREMLO2F Loz
i, REECE LURARECIC SV THEMIZE T
EiX o,

SWENOBE 1 Fl, 130 AR 2 BAEL -
7% ThbitiuFhififoBR, BRENEDL
Hico BRERORMD 56, 6NLTOBIEREL,
D5 b 4 PUCIER e T h, BETHIN,
1N A S 3 WM THELC L, 3R D DIEIRFI T, IR
i3 2 A THARME L 720

RS KUHERE « BiE24f 9 7 (37.5%)
ICERB R 2 E . Thbb, WBESRTAOS B
2 Al L TREITHD 5 b 7 ACIEHRRE ED b h
oo SHE LV IE T T, 175 117 IEIR
Rigaid-oic (3ATE, HREXAFETE Lo
12)s ChBIMAD 5%, i 4 Ko 7 FHd 3 #iz,
F A REEDL0H 8 PRI A Do foe BHHTELD
244 3 BNy D (RFEA R X hfz, ISR 2 f
DT WHELTHIh 3 L= - R B B iz,

i (%6) : BMENCIIBRENS oo, =
SOBROBOERGOELFHHFNHFE L h

=27



Prematurity (Table 7): Prematurity was defined
primarily in terms of birth weight under 2500 gm.
and crown-heel length under 47 cm. Head circum-
ferance under 33 cm. and absence of proximal tibial
and/or cuboid epiphyseal centers on roentgenograms
were used as additional criteria.

Statistical analysis showed no significant differ-
ences in the incidence of prematurity among the 3

groups of infants.

Clinical Course—Kernicterus Group: In the ker-
nicterus group, the jaundice was first noted by the
mothers, on the average, between the third and
fourth postnatal days. The degree of jaundice was
estimated to be moderate to severe in 17 cases and
slight in 7 cases.

Varying signs suggestive of neurological involve-
ment occurred in § infants and consisted of opisthot-
onus, spasticity and rolling eye movements. Convul-
sions occurred in 2 cases; vomiting beginning
generally 1 or 2 days preceding death was reported
in 17 of the 24 infants. From the data available, it
was not possible to define with any accuracy the time

of onset of the neurological manifestations.

In 4 infants, the mothers believed fever was
present. Cyanotic episodes and respiratory irregu-
larities preceded death in most of the infants.

Age at Death (Table 8): Age at death was
calculated by counting the day following the date of
birth as day 1 and including the day of death. The

mean age at death in the kernicteric group was 7.4
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TABLE 7 Prematurity
TABLE 6 Sex Distribution =7 5 B
Be B e Kernict Jaundice Necro ;»_
| eglcuems Griup wikhiont Poj ul;l;ti;:)n
P Jaundice | Ll Kernicterus P
Kernicterus y ; .| Necropsy
Group Group without Population
Kernicterus H Premature
‘ infants 17 12 37
Male 16 9 28
Term
Female 8 11 28 infants 7 8 19
T 20 56 24 20 56




TABLE 8 Age at Death
#8 B 1T M AR

| Mermicteros | oo wiehout
| Kernicterus

(Days) l (No. of Cases) (No. of Cases)
2 or under — 8
3 | - 2
4 i 3 2
5 3 2
6 3 2
7 6 2
8 3 1
9 2 "
10 1 T
Over 10 3 1

days with a range of 4 to 13 days. In the group of
infants who were jaundiced at death but who did
not show necropsy findings of kernicterus, the
average age at death was 4,15 days with a range of
1 to 12 days.

Status of Living Sibs—Kernicterus Group (Table
9): Twelve of the twenty four kernicteric infants
had a total of 19 living sibs (8 males and 11 females).
Diagnostic examinations, including neurological,
psychometric and anthropometric procedures, were
conducted on each of the sibs.

The results of the examinations showed no out-
standing abnormalities in these children.

PATHOLOGY

The results of gross and microscopic pathologic
studies on these infants will be reported in detail in
a separate paper.” In general, the findings demon-
strated no difference in distribution of the staining or
the pathologic features from those found in cases of
kernicterus reported from the United States and the
British Isles.

DISCUSSION

Numerous reports of kernicterus occurring in the
absence of hemolytic disease due to iso-immuniza-

TABLE 9 Clinical Status of Living Sibs
of Kernicterus Cases

£9  BEEG O LF Do RROERIRE

Number of families with living sibs 12
Number of living sibs M 8
F11
History of neonatal Jauudice
Prolonged jaundice 0
Physiologic jaundice 12
Not noted

History of neurological symptoms

Clinical examination (present status)

Physical abnormalities 0
Neurological abnormalities 0
Psychometric defects 1%
Deviation in physical measurements 0

*Questionable.
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tion**! and of experimental and clinical investiga-
tions on the pathogenesis of kernicterus'*** indicate
both the frequency and the complexity of the problem.
Comparison of the clinical features among the 24
cases of kernicterus in this study with those reported
in the literature showed striking points of similarity

and also of dissimilarity (Table 10).

In this series, the excess number of type O mothers
over type O fathers emphasized the possibility of
ABO incompatibility. In only 1 case was serological
evidence of iso-immunization found. In 8 other
instances ABO erythroblastosis could not be excluded
absolutely although the serological tests produced
negative results.

It has been suggested that prematurity predis-
poses infants with erythroblastosis fetalis to kernic-
terus.!”'* Likewise, premalurity has been emphasized
as an important contributing factor in the occurrence
of kernicterus unrelated to blood iso-immuniza-
tion,m!%'* 4 The great majority of infants withkernic-
terus in this series were prematures. Examination
of the 2 “control’’ groups, however, showed the same
preponderance of premature infants. Statistically,
there was no significant difference in incidence of
prematurity among the 3 groups. We were not able
to establish prematurity as a distinguishing feature
in any of the groups investigated. Our data merely
indicate that the necropsy material from infants
coming to the Commission’s Pathology Section consi-
sted mostly of premature infants, and consequently,
the kernicterus group also consisted largely of
premature infants.

Studies on erythroblastosis felalis have demon-
strated a close relationship between the degree of
hyperbilirubinemia and the occurrence of kernic-
terus.'”** The elevation in bile pigment in the serum
appears to be limited primarily to the indirect-
reacting fraction.'® Elevation of the direct reacting
pigment occurs only with “inspissated bile syn-
drome.”"'** No'threshold level' at which kernicterus
occurs has been demonstrated. Claireaux, Cole and
Lathe'! suggest that the pathogenesis of kernicterus
is dependent on the level of the indirect reacting
bilirubin. It is interesting that in the series of cases
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TABLE 10

Kernicterus Without Hemolytic Disease Due to Iso-Immunization

F£ 10 FEHEREEC L SEMEER 2 /e B E
Zuelzerand | nogi, op a1t Gerrard"? ABCC Data
Mudgett ‘ =
Number of cases 32 25 l 44 24
Positive F.H. 0 1 1
First pregnancies 5 4
Prematurity 23 24 Av. BW. 3.7 lb. in 17
| 28 deaths; 6.1 Ib.
| in 16 survivors 16/8
Sex: M/F 14/18 ;
S— 4.7 days | 4-6 days 3-1 days
Onset of jaundice (1-11) -7
7.7 days 5-9 days 6 days 7. 4 days
Average age at death (3-13) , (4-13)

TABLE 11 Stillbirth and Neonatal Deaths
in Hiroshima Genetics Data
(1948-1952)

=11

EEOBEFNRETCEDLRIFE

BEds K U RFE TS (1948-5240)

Births recorded
Stillbirths

9-month sample
Neonatal deaths

31,074
829(2.67%)

13,698
335(2.45%)

only “slight”
jaundice was reported during the course of the

with kernicterus presented here,

disease in 29 per cent.

If the pathogenesis of kernicterus depends, among
other things, on the concomitant occurrence of
hyperbilirubinemia and injury to the central nervous
system, then those conditions which prenatally or
postnatally predispose to organic damage to the
brain in the newborn become important considera-
tions. All 10 infants in Govan and Scott's report"
were resuscitated with difficulty and the mothers in
all cases had complications at delivery or during
pregnancy. In the 9 cases discussed by Claireaux,
Cole, and Lathe,'* 5 were primiparae; among the 9,
only 4 had uncomplicated pregnancies. However, the
authors commented that “‘the incidence of abnorm-
alities during pregnancy in the group was not higher
than would be expected in any series of premature

deliveries.”
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Data accumulated by us did not indicate a signifi-
cantly higher occurrence of abnormalities in preg-
nancy among the kernicterus group than among the
groups of infants in whom kernicterus did not occur.
Unfortunately, the incidence of abnormalities in
pregnancy in a Japanese infant population with a
high proportion of prematures was not known.

Zuelzer and Mudgett® emphasized the frequent
occurrence of sepsis and particularly diarrhea
among their cases. In our study, no cases of diarrhea
occurre_d. Four of the infants reportedly had fever.

Age at death has been stressed as an important
clinical difference between infants with kernicterus
related to iso-immunization and infants with kernic-
terus in the absence of blood incompatibility. The
age at death in this series closely approximated the
means reported by other investigators in cases with
kernicterus unassociated with blood iso-immuniza-
tion. The mean age at death was significantly later
than that commonly reported in cases of erythro-
blastosis fetalis with kernicterus.®'*!'?

The past pregnancy record of the mothers was
examined to determine, if possible, whether or not
the factors which predisposed to the occurrence of
kernicterus also manifested ;themselves by higher
prenatal and postnatal mortality in preceding
pregnancies. Reliable data accumulated by the Genet-
ics Section®™ have established the neonatal death
rate as 2.45 per cent of liveborn infants and the
stillbirth rate as 2.67 per cent of total births in
Hiroshima City (Table 11). Neonatal death was
defined as occurring during the first 7 days after
birth.

The calculated neonatal mortality rates for all
groups of necropsied infants (Table 5) therefore
were significantly higher than the average for the
general population. Accurate data on the abortion rate
in Japan were not available. There was, however, no
selective rise in rate in any of the 3 groups. Stillbirth
rates showed no significant differences.

In a similar study on mothers of infants with
erythroblastosis, Claireaux'” has analyzed data from
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128 women, 278 pregnancies before the birth of the
first baby with erythroblastosis fetalis. In that study
37 pregnancies (13.3 per cent), resulted in abor-
tions, 23 in stillbirths (8.3 per cent) and 14 in
neonatal deaths (6.4 per cent of livebirths).

The present series paralleled the cases reported
by others in the average time of onset of jaundice,
lack of positive family history, small but definite
incidence among first borns and average age at death.

The living sibs of the kernicterus cases were
examined to determine whether or not neurological
sequelae of kernicterus'®™* could be clinically
demonstrated among them. It seemed possible that
any familial tendency for the occurrence ‘of kernic-
terus would be reflected by an increased incidence
of suggestive neurological and psychometric abnorm-
alities in the living sibs. Our data did not bear this
out, However, review of the histories on dead sibs of
kernicterus cases revealed that in 3 instances
(Cases 1,2 and 8) jaundice was prominent in the
clinical picture. Unfortunately, only 1 of these
infants was necropsied. This infant demonstrated
evidence of kernicterus (Case 16) and has been
included in this report.

The data presented here indicate that kernicterus
may not be a rare condition in Japanese infants. Yet
it does not seem logical to assume that the incidence
of kernicterus has increased suddenly. Why, then,
has there been a paucity of reports on this condition
in the Japanese literature? Hemolytic disease due to
Rh iso-immunization is extremely uncommon in
Japan. Until recently, the occurrence of kernicterus
in the absence of erythroblastosis fetalis has been
considered highly unlikely.* It is possible, therefore,
that kernicterus was overlooked or was not specific-
ally sought by Japanese pathologists. The brain
tissues may not have been sectioned until the pigment
had faded or may not have been examianed at all.

Permission for necropsy is difficult to obtain in
Japan. Even in large university medical centers, the
necropsy rate is low. In addition, the large majority
of Japanese infants are delivered at home by mid-
wives and thus are not accessible to medical centers.
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One can assume that very few infants, even those
developing kernicterus, are hospitalized. In Japan,
the number of necropsies of infants dying outside of
large hospitals is practically nil. Without proper
necropsy, the existence of kernicterus would escape
discovery.

The findings on these 25 cases of kernicterus have
been presented here with the hope that they may be
of some practical value in further investigation of
the occurrence and pathogenesis of kernicterus in
Japanese infants. These data did not suggest any
relationship of kernicterus to the biological effects
of atomic bomb radiation.

SUMMARY

Between 1948 and 1953, 28 instances of kernicter-
us have been found among Japanese infants necrop-
sied by the Atomic Bomb Casualty Commission in
Hiroshima and Nagasaki, Japan. Clinical and serolo-
gical data from 25 cases are presented.

With the exception of 1 infant, kernicterus in
this series occurred in the absence of serologic
evidence of hemolytic disease due to iso-immuniza-

tion.

The clinical findings in 24 cases of kernicterus in
whom iso-immunization could not be demonstrated
were compared with those in similar cases reported
recently in the literature.
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