FEE2

SRR RS

= X i e
THLCe e B A, o e IR B4R B

rasfuiiesingy; bl
i iwa

ETETENN Bl
g~ e

e
umm_w.z!....liftrmm‘

AREIRRIEIREY
BT SRI IS BE R MR A
L e T

R e
R A

e e et e e e b

i e

iximinees
wwdE ez na i BE

XD NE SRR E NSENE 5 ¢

T e s Tt




TECHNICAL REPORT SERIES
¥ M o ®m & B O£

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.

ABCC #ifi#i5 i3, ABCCOEAAL LU ABEME R, BN, RS, BUF42500CE
HOMEHRREROERIZIG U220 EMBEIILITLETHS. EHMMPESHE TR L GEM o
HWEREFZRLIEDTIEL .



TECHNICAL REPORT
3-66

M OB 5 B

RHEUMATOID ARTHRITIS - HIROSHIMA AND NAGASAKI
PREVALENCE, INCIDENCE, AND CLINICAL CHARACTERISTICS

U R FHRBEBERX -LB - RIEB
BRE, REX, BLUBENEY

JAMES W. WooD, M.D.'*
HIROO KATO, M.D.2  JBEE
KENNETH G. JOHNSON, M.D.!
YUTAKA UDA, M.D.? H #&
WALTER J. RUSSELL, M.D.?
IVAN F. DUFF, M.D.*

Approved 730 24 February 1966

AB?C c

ATOMIC BOMB CASUALTY COMMISSION
HIROSHIMA AND NAGASAKI, JAPAN

A Cooperative Research Agency of
U.S.A. NATIONAL ACADEMY OF SCIENCES - NATIONAL RESEARCH COUNCIL

and
JAPANESE NATIONAL INSTITUTE OF HEALTH OF THE MINISTRY OF HEALTH AND WELFARE

with funds provided by
U.S.A. ATOMIC ENERGY COMMISSION
JAPANESE NATIONAL INSTITUTE OF HEALTH
U.S.A. PUBLIC HEALTH SERVICE

R #® % ® WM T ¥ R =
BB & & U &S
¥ E¥ LK -¥W R EEELFHHELEFRR
LooB k%A M EF KRB

(KERFHERLZ, BEGELTHNERRAS & VKELRFTEROMARIZE 3)

ABCC Departments of Medicine!  Statisticd and Radiology! and Rackham Arthritis Research Unit, Universily of Michigan®
ABCCEEFESE, * #Eateb, * MOt#REs, ® & & OF Michigan K% Rackham PHEiJ2ff =1
+ Surgeon, U.S. Public Health Service, Division of Radiological Health, Research Branch, assigned to ABCC
e ] 2% 5 17 2 F B A AL R 0 T 25 86 1 A EE 4 T ABCC iRl



A paper based on this report has been accepted for publication in
AREIIESCHTETROEEIIZHME L

Arthritis and Rheumatism



CONTENTS
B X

TREPOAUCHDN BB 5 oo iiiis s cassishenssasensrans ssssss snsas ams sasmsssnsanass s msasemes son 4 s e s e s gnns ammmmsans
Method I s e e S e S
Results i T o e e S B Y o s B e e
DISGUSEION, 0 B o e e hs e e i o e o R B Eondtons
Summary I

TABLES #

1.

10,

Examinations of members of the Adult Health Study, Hiroshima and Nagasaki combined

BRI A R MR AR, L - B

Rheumatoid arthritis by city, sex, and diagnostic class, July 1958-June 1964
Uy FERMEiRAEY: #h - % B, 1958FE 7 H —19648E 6 A e

Prevalence of definite rheumatoid arthritis diagnosed during subjects first examination, July 1958-
June 1964, by city, age, and sex

19584 7 A -~ 19644E 6 HO MM REDE 1 MHE TR 6 h 2 BIEE LY 7 < FHMEEO

Incidence of definite rheumatoid arthritis for 2 years by age and sex, Hiroshima and Nagasaki
combined

SHEMOBWMEL )y FRMMAOERE: £ - I, EH - BWHER i

Positive answer to self-administered questionnaire, Hiroshima and Nagasaki combined

BRI L CHENEEL T L o200, EB - B AR i

Serologi cal test for syphilis, female Hiroshima and Nagasaki combined

LTS B BN, HF IR B BB i ciinesonsesisnssash beasinsies s s s Y s A S mtr S s

Blood type, male and female, Hiroshima and Na gasaki combined

MR, BEaH, BB BB e s e

X-ray classification of subjects with definite theumatoid arthritis, Hiroshima and Nagasaki combined

BWTHEE A ) v~ FRBBRBEOXREHSH, BB - B A e

Prevalence of definite rheumatoid arthritis diagnosed at first examination, by exposure

BIARECRO 2BWHEEL ) v~ FRAGROERE: FRETH s

Prevalence of definite rheumatoid arthritis

o e i i i 1 Tl < A TR R

FIGURES

Laboratory data, female, Hiroshima and Nagasaki combined

Percent prevalence, definite theumatoid arthritis by age and city

Ve FEMET R0 BHRE: Fap - i

10
13
13
14

10

i1

11



RHEUMATOID ARTHRITIS - HIROSHIMA AND NAGASAKI
PREVALENCE, INCIDENCE, AND CLINICAL CHARACTERISTICS
Do FHRBEX -LB - IR
BERE, B4R, SLU0VBROEH

INTRODUCTION

During the course of a long-term follow-up of large fixed
population samples in Hiroshima and Nagasaki, Japan,
many observations have hbeen made relative to the study
of rheumatoid arthritis. Within the limits of medical
surveillance, not specifically directed at the detection of
rheumatoid arthritis the aim of the present study is to
establish prevalence, to estimate incidence, to charac-
terize the disease as seen in this population, and to
consider any relationship between radiation and prevalence
of this disease.

METHOD

The medical program of ABCC includes repeated bienniel
examinations of atomic bomb survivors and suitable
comparison groups, totaling approximately 18,000 subjects.
The present report spans 6 years, 1958-64 during which
time about 16,000 subjects were examined at least once,
and of these approximately 14,000 were examined a
second time 2 years later (Table 1).

# =

B BRicbidskszBEEHC2VTEMILA -
TiIT4->Tw32BHAET, Vry~FRHEBRIcOVT
ZLOBEFT2bOTEE. ZOEENHRSZ TIL, Y
v RN RORRICBIIEAE L TIE L 4w A
FHEOHMNIE, CofEHizonT, KEADERES
T, FEEELHE L, 2OBKMBHRETEL, &b
T, MRS Z0ERELOMFEERL 2T 5
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BOE

ABCC ME#MFFR T E ¢, MIMEFEH L 20kl
MEERE LD 2 218,000 N BIZ2 T LIIHBELT
HoTWwd., A&, 1958 -6 6 EM A Bz L
EA, 2OM, #16,000 1L 4 < Ly 1ETMREL 2
I, 22095, F914,000 AP 2EOBES T T A
(F1).

TABLE 1 EXAMINATIONS OF MEMBERS OF THE ADULT HEALTH STUDY,
HIROSHIMA AND NAGASAKI COMBINED

F#l MARBERESRFOMUMREAR, LR - BHGF

Examination Total
e 7 (3 1958-59 1959-60 1960-61 1961-62 1962-63 1963-64 it
First % 111 6736 6643 1380 1174 210 126 16269
Second % 2 [ 0 584 5818 4931 1462 1307 14102
Third % 3 [@ 0 0 599 5106 3656 9361

Details of the ABCC-JNIH Adult Health Study sample
and a description of the general clinic procedures and
methodology are presented elsewhere.! Complete medical,
family, and radiation histories were taken and detailed

ABCC - T AEER T O EA0F#M & L VEEFE L%
B EFEII 0TI, BtBELTHS.] BZRFLC
W, FIEES L UBBRELFMICESGLA0SL, L



physical examinations were performed. In addition
specific questions concerning painful or swollen joints,
back pain, muscle weakness, or a family history of
rheumatism were asked by means of a self-administered
questionnaire. The laboratory examination included a
routine blood count, differential blood cell count, serolo-
gical test for syphilis, and urinalysis. Other procedures
including tests for the rheumatoid factor, erythrocyte
sedimentation rate, serum uric acid, and radiography of
the joints were carried out where indicated.

Diagnoses were recorded and coded using the International
Classification of Diseases. This coding system does not
permit classifying rheumatoid arthritis as classical, definite,
probable, or possible. To overcome this deficiency, a
review was made of diagnoses of periarteritis nodosa,
lupus erythematosis, or any kind of joint disease including
osteoarthritis, rheumatoid arthritis, or gout, and all
instances where a test of the rheumatoid factor or a
lupus cell preparation was obtained. The pertinent
radiographs were reviewed using Kellgren's criteria for
classifying rheumatoid arthritis.”

Patients with evidence of rheumatoid arthritis were
classified as definite, probable, or possible according to
criteria for rheumatoid arthritis in population studies
proposed by the American Rheumatism Association.?
Those with classical rheumatoid arthritis were included
in the definite group. To the definite, probable and
possible groups a questionable group was added. This
system of grading is similar to the Tecumseh study,4
and is done to avoid excluding from future evaluation
individuals with only joint pain or tenderness, morning
stiffness, or a history of joint swelling. Classification
was specific for the examination at which the diagnosis
was established. However, when possible or questionable
rheumatoid arthritis was diagnosed on the first or second
examination and this was later refuted, the patient was
excluded from consideration in all periods. This neces-
sarily resulted in fewer probable, possible, and questionable
cases at the first examination than might be anticipated.
During the course of this review the authors reexamined
about half of the suspected cases during their routine
visits to ABCC. Close agreement was found between
the opinions hy chart review and by actual reexamination,
attesting to the accuracy of the previously recorded
observations.

The numbers of Adult Health Study subjects with definite,
probable, possible, or questionable rheumatoid arthritis
confirmed by examination at ABCC are shown in Table 2.
In this report the analysis is limited to the 75 cases
with definite rheumatoid arthritis.
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TABLE 2 RHEUMATOID ARTHRITIS BY CITY, SEX, AND DIAGNOSTIC CLASS,
JULY 1958 - JUNE 1964

#2 U FHREEALER: il %

BIFE 53, 19584E 7 A — 19642 6 H

Rheumatoid Arthritis ') =7 <= 5 £ B8 i %

City Sex
B * Definite Probable Possible Questionable
FEXE TR R A 5 EhLw
Hiroshima Male 5 10 0 3 7
L8 Female % 19 10 24 24
Total it 59 10 27 31
Nagasaki Male E] 4 2 6
Ry Female # 12 6 10 28
Total  FF 16 7 12 34

RESULTS
Prevalence The prevalence of definite rheumatoid
arthritis in this population at first examination is shown
in Table 3.
observed; the prevalence among women is more than
twice that among men, and is generally higher in
Hiroshima than in Nagasaki. Period prevalence was
also calculated using all subjects examined July 1958 -
June 1964 as the denominator, and all subjects with
definite rheumatoid arthritis at any examination as the
numerator. These values are slightly higher than those
presented in Table 3 but the trends are identical.
Combined total prevalence is 0.35% while combined
period prevalence is 0.46 %,

The expected increment with age is

w 2

BRE LHAOEIEKRETCED S -BIEELY
T FRMEROERELRI IR LA ERBIERO
BIFE-> TFRESOIBMLT VS, KOBEHRFILH
2B ETHY, —HRIIEHED LIREBOHEIEN,
X502, 1958 7T A - 1964 6 B ToOMIIBREL 24
wMBRESGHE L, RERFCBIEE LY o < R
#flzsFe LT, MEAREZHELL. 2hsoit
filld, ‘3IOKELIVHVY, RLEREZRLE. o0
AENRE2EOTHEREL0.35% ¢, WHERF
0.46% T & 3.

TABLE 3 PREVALENCE OF DEFINITE RHEUMATOID ARTHRITIS DIAGNOSED DURING
SUBJECT’S FIRST EXAMINATION, JULY 1958-JUNE 1964, BY CITY, AGE, AND SEX
#3 195847 H -~ 1964 6 ROMMBREON 1 MK CRY 5 n 2 BITHEE L

Uy FRBMET R ORFE: S - ER - R

Sex Item Hiroshima IA & Nagasaki £ #§
ft WA <40  40-59 60+ Total ft <40 4059 60+ Total ft
Male 5 Rheumatoid arthritis ') » = 5 # M Ei % B & 0 2 7 9 0 2 1 3
Population o R 1592 1517 1041 4150 1052 764 281 2097
Prevalence % HIEHE(%) 0.13  0.67  0.22 . 0.26 0.36 0.14
Female % Rheumatoid Arthritis ') © < F £ B i 2 8 % ¥ 15 20 35 1 4 5 10

Population

Prevalence % HWE(%)

Total it Rheumatoid arthritis 1 & = 5 B B fiii % M & %
Population

Prevalence % HHRFE(%)

HHE g 2977

Bt E R 4569

2850 1329 7156 1818 797 251 2866 .
0.53 1.51 0.49 0.06 0.50 1.99 0.35

17 27 44 1 6 6 13
4367 2370 11306 2870 1561 532 4963
0.39 1.13 0.39 0.03 0.38 1.13  0.26




Incidence Accurate estimation of the incidence of
rheumatoid arthritis, or any chronic disease, presupposes
in a fixed population that the study sample has been
systematically screened at each examination for the
presence of the disease. A prospective study now in
progress at ABCC satisfies this requirement. The present
report is based on case finding by many different physicians
through ordinary clinical and laboratory means not
specifically directed at the detection of arthritis. However,
the prevalence for this period (1958-64) is concordant
with other studies, and all available subjects in each
category have been reviewed and reexamined. Although
retrospective in design, the present report deals with a
fixed population and a standard type of examination, and
furnishes a reasonable range for the incidence in
this population.

Subjects examined twice during the study period who
had definite rheumatoid arthritis at the second but not
on the first examination (Hiroshima 10, Nagasaki 3)
were considered to have developed the disease during
that 2-year period. The combined incidence of rheumatoid
arthritis in both cities was about 45 per 100,000 per
year (Table 4). The value for Hiroshima was slightly
higher than for Nagasaki (Hiroshima 50 per 100,000 per
vear, Nagasaki 35 per 100,000 per year) Women 60
and older had the highest incidence.

Onset All but 3 of the 75 patients with definite rheumatoid
arthritis were able to date the age of onset of their
disease. In Nagasaki the peak decade of onset was the
sixth; in Hiroshima it was the fifth decade. The majority
of the males dated the onset of disease after age 50,
while the majority of the females had symptoms before
50 years of age. Some patients indicated that symptoms
began in a specific joint. For those with onset after age
50 the most commonly named joints, in order, were
knees, hands and wrists, and ankles. For those with
onset before age 50 the order was hands and wrists,
knees, and ankles. Other joints including elbows,
shoulders, hips, and joints of the feet were named
several times as the initial site of involvement.

Questionnaire Fifty of the 75 patients with definite
rheumatoid arthritis responded to the four questions
listed in Table 5. There was no difference in response
by sex, age, or city, except that males with arthritis
reported a family history of rheumatism only half as
frequently as females. The positive responses among
patients with definite rheumatoid arthritis and the control
population are shown and, as expected, the differences
between these two groups are great (P<.001 except for
question 3).

AL BEEEBCsI Vv FRBEEE 1L 20
1B IEREOFIFEL ERHEIZHRET 3 -0 0RiiEst
i, TOHEMOMEACZ0KRE 22T 2 BBE
AW TRENICHTHLZETtH 5. HEABCC
A TVwARRIA» > TOEHHEE(To 2~y
F—T7HE) L, CoMBLEMTEHATLOTHS. K
P, BUER R OSERICE S A BT W R Y
FHids L VEBERBES*HOTEMIBR LS %o
CHbOTh3. L LaEAS, Z oM (1958 —644)
NEFRRIE, TOMOWEREOHEREL —-HLTHD,
bhbhiiglWioES IL-oTHIhAZE D
xf R EATRE 2R D ME L, BEHRE LA AR
#REECH AN, BEEMI > TEENKRELT L -
o, TORHIIETIRBEEO LN FHELERE
HRETBZEMNTE L,

WAEMAE 2 B HEEEZY, B1RRAERD, B
Bwohhdod, B2EETY Y~ F B AT
Zahiztolf, ZO2EMIIEHRLELDEARAL LA
(R E10, Few 3 ). miiadto) v~ F MR R0 &R
L4945, 100,000 /HETH - 2 (£4d). EEBOHEIL,
Bl LD &b+ 2I0E» s & (EE50,7100,000 /4,
el 35,7 100,000 4F) . 60 1L £ ool A o35 3 5 b
Thol.

R BWEEL ) v FRBHREETEIE, 38
BEROTIE, RRBHEREEE LTV A BHEERO
E— 2713, BTSS0I, BB T4 IcHB LN,
FBOKRETIEO0ELE, &k TIE506 L AT
Tholo. ERIBREOMBIALBEE - BELH .
S0 LIB 1250 L 2 BE T, ERAREIZE bR Y
Bitx, WEBHES, Tk CHEBAEEE 5 CIIHOIETSH -
7o, SORELIEMIZRM L -H T, COMEFIL, FH&U
TEPHETEE, B L UM Th- A ERAHMELE LAZ
DO E LT, W, WE, WEs kR oMEA S
Foshnt.

BHME BIFHEEZ) v~ FHEMERRE AR, S0A
AESICEBRENA TV 24 >0 EBICEZE LA, B A
AT AR THEIRBIZI 9~ F b EHELLZLD
AL OEHTH - ZBFME, BB ISR, EHEE -
FHHHERE Lo DHEELME AL AT S8
H, LU BEFECHEEMNORES L0 EFHIIRLE
A, FHLAEED, 2HEBIIKELZERF AL
(HM®E3 # k& P<.001).



TABLE 4 INCIDENCE OF DEFINITE RHEUMATOID ARTHRITIS FOR TWO YEARS
BY AGE AND SEX, HIROSHIMA AND NAGASAKI COMBINED

#4 LHEMOBWHEEL) v~ FHRMEI LD S8 - ©0, ES - B4
Sex % Item #H <40  40-59 60+  Total &
Male 5 Rheumatoid arthritis ') 7 = F B A S8 0 1 1 2
Population R OR R 2169 2020 1117 5306
Incidence rate % BEE(%) 0.05 0.09 0.04
Female % Rheumatoid arthritis V) 7 = F BB M % % 4 4 3 11
Population ELESEO R § 4 4174 3294 1328 8796
Incidence rate % BAEH(%) 0.10  0.12 0.23  0.13
Total #t Rheumatoid arthritis V) = = F BRI M E¥ 4 & 4 13
Population MR 6343 5314 2445 14102
Incidence rate % SEWHH(%) 0.06 0.09 0.16 0.09

TABLE 5 POSITIVE ANSWER TO SELF-ADMINISTERED QUESTIONNAIRE,

HIROSHIMA AND NAGASAKI COMBINED

#5 HMuH U CHENREEZT A28 0, BB - BWAE
Definite Rheumatoid Arthritis Control*
. APWTHES % ) v F BRI 4 of Bd
Question
T Total Positive % Total Positive %
i HE it i E
1 Joints painful or swollen ? BI5 12200 £ 2 (2RI A8 5 72 50 40 80.0 6099 1158 19.0
-2 Family history of rheumatism ? EEEIZU Y F ¥ b 1= h 50 39 78.0 6099 420 6.9
3 Back pain ? WA H o 2 H 50 14 28.0 6099 1082 17:7
4 Muscle weakness ? OB AHH o 2 h 50 23 46.0 6099 1021 16.7
* Adult Health Study population
A Bl T A A A R
Laboratory Data Rheumatoid Factor During this study BEEERE VY TFEAF CoMETE, YveT

the rheumatoid factor was demonstrated by the aggluti-
nation of sensitized sheep ervthrocytes or latex particles.
Any degree of positivity was considered as indicative of
the presence of rheumatoid factor. Of the 56 patients
with definite rheumatoid arthritis who had the test
performed, 84% had a positive result at least once.
This was about the same for both sexes and the various
age groups except that all six subjects less than 40 years
of age had positive tests. Rheumatoid factor tests were
done only if the physician had a clinical suspicion
of arthritis.

Serological Test for Syphilis The number of positive serolo-
gical tests for syphilis increased with age both in patients
with rheumatoid arthritis and in the control population.
Combining age groups, the percentage of rheumatoid
arthritis subjects with positive results was slightly higher
than for the total Adult Health Study population but the
difference was without statistical significance(Table 6).

B, BEEROREERTH5VWIE5T 9 7 ART
THE LA, REGFBETHE, Vv FEFIEE
TabnE L, BUFREEL) v~ FHMELEESEA
HIOBMEERZTLEN, TO0I MBI L EE 1E
DHRECHERGAFRD bhr, CARBLEFEML
IFERICTH - 24, 0L To 6 A 2R 13BERKGE
2L EMABRKLELEEROEVE - BI04,
Vs FERAFOHE TEebhk.

MEBERIC Vy v FRNEREE S L UHBERD
MAIZHVT, MEGERG ST H5HIE, EMe
LHICHR L, EMEEILASHE, Uy SN
REHETHBERGERLAWEE, EARERTEERAD
ERIZLELTHOIPILBETH 4, ZOERICIEH
HEOBEEMEE P2 (F6).



TABLE 6 SEROLOGICAL TEST FOR SYPHILIS, FEM
HIROSHIMA AND NAGASAKI COMBINED

#£6 IMIEwHERIG, LT, BB R6AH

ALE,

Test Definj{e Eheumatoid Control*
- rthritis
bl BUHE 5 ) = 7 B A
Negative 533 86.8 % 91.8 %
Weakly positive 5 i 7.5 3.8
Positive P51 5.7 4.4
Subjects tested # £ {7 53 2610
Test not done 4 7 7 8 &
* Adult Health Study population & A {ilt J3 3 35 &f % %

Source ¥ H @ AT ABCC TR 12.63

TABLE 7 BLOOD TYPE, MALE AND FEMALE,
HIROSHIMA AND NAGASAKI COMBINED

#7 MEE, BLAE, LB - BWoiH
Blood Type Definite thpmatoid Control*

s 3 rthritis

ALt BUTRETE 2 Y < R ki
A 429 % 42.3 %
B 20.0 21.1
AB 14.3 5.3
(0] 22.8 31.3

Subjects tested i i # ¥ 70 1876

* Adult Health Study population AR A fill Ff 3 3% 5F S #

Source ¥ Ko hiif ABCC TR 11-61

ABQ Blood Groups Blood types were determined for all
but 5 of the 75 patients studied. The distribution of the
blood groups among subjects with definite rheumatoid
arthritis, as contrasted with the entire Adult Health
Study population, is shown in Table 7. The frequencies
for A and B blood groups in arthritic and control subjects
are comparable, however, a significant difference is
noted for AB and O groups(.02>P>.01). If the frequency
of O versus non-O groups is compared the difference is
not statistically significant.

Other Laboratory Date Frequency distributions for addi-
Only

values for females are presented graphically since the

tional laboratory data are given in Figure 1.

number of males with definite rheumatoid arthritis is too
small for such presentation.

Hematocrit levels were slightly lower in those with
rheumatoid arthritis (41.7 % males, 36.4 % females) than
in the total population (P<.001 for females), and about a

ABO MR METSARS A& 2R 12> CMLER
ARIE SN BUHTHEFE 4 v~ FERMET 2 8 o i
A b M AMERREROFLERT IZRLE.
EBRIOBEEZIMNARE S L UMBEHECRDLINL
ok, ABHBLIUVORIIOWTHERELERN S 5
72 (.02 >P> 01). ORISHIE % JE O BISHRE & s L 7=
B, FOERFHHFMCIIERTL 5 1.

AR

TOMOBEFRBERME 7 o o> B W AT o 5 E 5
WMEMLIZARLE. BHEELZ) Y- FHRMmEEET
BBOBHFEENLLVOT, KoMEoLFTERT
V3.

AT Ry M, HBEEDEY YT FHBNARE
(5941.7%, %36.4%) 12bFHiI2{E< (L P<.001), 4



third of the arthritis subjects had values below the
accepted limits of normal. Using the lowest hematocrit
observed at any time after the diagnosis was made the
means were 37.9% for males and 35.7% for females.
Erythrocyte sedimentation rates (Wintrobe method) were
significantly higher in patients with arthritis than in the
controls (P<.001 for males and females. The mean
sedimentation rate at the time of diagnosis was 26.4 mm
per hour for males and 29.0 mm per hour for females.
Using the highest value obtained at any time after
rheumatoid arthritis was diagnosed, the means were
33.7mm for males and 33.5mm for females. Mean

HALEOHIFTO 1O, EERBALTTho2 2
WD BEA~ b2y MERERT2E, 2 0FHHHEI
$87.9%, «35.7% Th - 7. FRMEILIEE ( Wintrobe
)ik, HEHELE) AHMBEELEOREY, BREICES -
Z(HEEEP<.001). Bl 0FEHLEREE, Bl
FIHIT26.4mm, K329, 0mmTH o 2. ) v F ERBIN %
LENLbLORBMEEEAT 325G, 20 FHiE
H33. Tom, #33.5mmTh 7. v FREEHAEMED

FIGURE 1 LABORATORY DATA, FEMALE, HIROSHIMA AND NAGASAKI COMBINED
B 1 EREBRAEMRSL F, B - RS
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leukocyte counts for patients with rheumatoid arthritis
were about 1000/mm® higher than for the control
population (P<.001 for females). This difference was
further accentuated if the highest leukocyte count obtained
was considered in the calculation. Positive or weakly
positive tests for protein in the urine were demonstrated
in 23% of the rheumatoid arthritis patients compared to
8.6% of the controls (P<.001 for females). The trends
noted do not vary when the data are adjusted for age.

X-Ray Daia Radiographs were not available for all joints
or for all patients who had definite rheumatoid arthritis.
Some patients were confined to bed at home. Others
with definite disease had only a limited number of joint

FiE mER B, LD L1000 md &H o - (K
P<.001). ¢ LESAOMBREAFEEshE, ozl
FESLIZKRELL 25, RPEBARIEIHBIEE - 1255
TholbDld, MHBEHEB.6%TY v~ FHMEmEBRE
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X-rays taken. The roentgenologic grading of these
films obtained at the time of diagnosis, or at any subsequent
examination is presented in Table 8. The most frequently
available films were for hands and wrists and these
along with films of the feet provided the best correlation
with the clinical diagnosis of rheumatoid arthritis. The
level of correlation was less with films of the elbows and
ankles, and least with films of the shoulders and knees.

b oMEXBBREL R -0ATH - . L
TR FOBROBRETE LN XEE O A%
FRERSIIAT. REZLAFTELAXETHIE, F5
S UHBEEEOLOT, ThHEDBERERED XHEEIN
U= SRR ORI & &b O HEMMEFEE L
. N L UMRSOXMERLERDZI & M MNE
BZhEniE, BPLUBOXHER IR, Z0HEM
BFEPRETH 5 /2.

TABLE 8 X-RAY CLASSIFICATION OF SUBJECTS WITH DEFINITE RHEUMATOID ARTHRITIS,
HIROSHIMA AND NAGASAKI COMBINED

#8 PDWHEELY T~ FRMEEALEO XBRERLSH, LE - BESH
Radiological Grade of Rheumatoid Arthritis )
; 1 SR 5 0 XSS Subjects
Joint - with X-ray Not Done
8 5 Negative Xemmtha KRR
2 3 4
R 14
Hand and wrist F & X U g 3 55 & 5 1 15 15 23 59 16
Hand F 8 9 24 9 9 59 16
Wrist e 84 i 45 11 5 9 13 21 59 16
Elbow Bt 12 a 4 2 8 29 46
Shoulder T8 CF B ) 9 0 3 1 0 13 62
Knee B 32 0 6 0 2 40 35
Ankle # 10 0 3 3 1 17 58
Feet 2 11 2 8 5 6 32 43
Any of above listed joints 3 3 19 15 24 64 11

LRV A oM

Clinical Observations More than 50% of the patients
in this study with definite rheumatoid arthritis had mild
to moderate disease with periods of exacerbation and
remission. They were generally ambulatory and could
pursue their occupations and diversions without inter-
ruption.
antirheumatic therapy; others, only occasional aspirin.
Some, however, had received antimalarials, gold, or

Some of these patients never had specific

steroids as well.

Three patients with definite disease had almost no
functional disability except for mild morning stiffness.
Ten patients had very severe disease with ankylosis of
multiple joints, inability to walk, and confinement to bed;
five of these have died. In the less severe cases the
knees were seldom observed to be swollen, hot, red, or
more than minimally tender. In fact, some patients who
have had rheumatoid arthritis for 5 or 10 years, with
active disease and deformed hands, wrists, and elbows
have no evidence of disease in the lower extremities by
history, physical examination, or X-ray. The reverse
also occurred. Three patients had symptoms and X-ray
changes in the elbows or feet preceding by 4-6 years

BRFREREE ZWiHEELZ Y v~ FHBEARENS0%L L
DFREBEELLSPFEETH ST, HHUEBLLADE
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any changes in or complaints referable to the hands or
wrists. One patient has had the disease for over 2 years
with severe swelling, heat, tenderness, and partial
ankylosis of the elbows, but X-rays of hands and wrists
are still negative and she has had no symptoms in these
joints. The elbows are, contrary to expectation, frequently
the source of much of the symptoms.

Interesting but isolated observations include a patient
with a severe fulminating course who progressed from
first symptom to death with anemia, congestive heart
failure and severe ankylosis in less than 2 vears. For
one patient the first symptom was pain in the feet and
the initial physical finding was induration and tenderness
of the soles. Subsequently, the true nature of the disease
became evident. Included in this series is a husband and
wife pair. None of the other patients with definite
rheumatoid arthritis were from the same families.

Several patients had diabetes mellitus, hypertension,
liver disease, or goiter. Diastolic blood pressures con-
sistently above 100 mmHg were recorded in 6 patients
and an additional 12 had systolic blood pressures ahove
160mmHg and/or diastolic blood pressures ahove 95 mmig.
Three subjects had diabetes mellitus confirmed by glucose
tolerance tests. Four patients had carcinoma; two of the
stomach and two of the uterus. One had an operation in
1960 for cervical carcinoma and is still alive, the other
three died of their malignant diseases. Of these four
subjects two were at 1200m and the other two at 1400-
1500m from the hypocenter at the time of the homb.
All four developed symptoms of arthritis between 1945-50
whereas the carcinomas were diagnosed between 1960-65,

The 17 patients who have died were evenly distributed
throughout the different exposure groups. Autopsies
were performed on 11. Three patients died of carcinoma.
Six of the deaths were secondary to various complications
of rheumatoid arthritis and usually terminated with
pneumonia. Three died of cardiovascular disease and
one each of postnecrotic cirrhosis, glomerulonephritis,
diabetes mellitus, ulcerative colitis, and a head injury.

Relationship to Exposure There were no consistent or
significant differences in prevalence of definite rheumatoid
arthritis by radiation exposure groupings, regardless of
the manner of combining the different city-sex categories
or the distance at which the division was made (Table 9).
Age at onset of symptoms was about the same for those
who were near the hypocenter and those located more
distally. No relationship between rheumatoid arthritis
and exposure to the atomic bombs could be demonstrated
whether onset of symptoms was before or after the bombs.
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TABLE 9 PREVALENCE OF DEFINITE RHEUMATOID ARTHRITIS DIAGNOSED AT FIRST EXAMINATION,
BY EXPOSURE

£9 BINMMETROBWHEEL Y Yy FHRMEROBARE: BB 5N

Distance gEgg m

Sex [tem Total
Not-in-city

f AH <1400 1400+ pis s g ooy 1o B
Male % Rheumatoid arthritis ) =7 = 7 b 43 25 i & 2 1 10 1 12
Population HHHB MK 1773 2950 1524 6247
Prevalence % HRE(%) 0.06 0.34 0.07 0.19
Female # Rheumatoid arthritis 1) & < + g% & E% 10 18 17 45
Population HihEEYR 2803 4793 2426 10022
Prevalence % HHE(%) 0.36 0.37 0.70 0.45
Total #  Rheumatoid arthritis U » v FHMIHHBHEH 11 28 18 57
Population W B 4576 7743 3950 16269
Prevalence % HH3(%) 0.24 0.36 0.46 0.35

DISCUSSION

Prevalence of definite rheumatoid arthritis in various
populations in which the American Rheumatism Association
criteria were used in the diagnosis is given in Table 10.**
In several of these studies only subjects who were
suspected of having the disease were actually examined.
Variations from one study to another in the application
of the eriteria, in methods, in age and sex distribution
and percentage of the sample examined, complicate
direct comparisons.

In this study the youngest members of the sample were
15 years old. The fixed clinic population is large and all
evaluated subjects were examined. The methods are
similar to those at Tecumseh, Michigan and the prevalence
values obtained are slightly lower than at Tecumseh
(Figure 2). Two other studies in Japan, in Shizuoka
Prefecture’® and in Osaka City'* were based on popu-
lations of almost 3000 subjects each and gave a prevalence
of definite rheumatoid arthritis of 0.8% and 0.2%
respectively. The prevalence in Hiroshima and Nagasaki
is intermediate between these. Adjusting published data
for age and sex does not produce complete agreement,
but it does bring the values closer together.

Some variation in the distribution of AB and O blood
groups was observed. An association between group O
and peptic ulcer'® and a correlation between rheumatoid
arthritis and peptic ulcer'® have been reported. The
decreased percentage of group O among the patients with
rheumatoid arthritis does little to advance the under-
standing of either association.
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FIGURE 2 PERCENT PREVALENCE, DEFINITE RHEUMATOID ARTHRITIS BY AGE AND CITY

X 2

U FEMEIROERE: FE - Hh

% prevalence
Frat

Tecumseh

Hiroshima I B

—-— —— Nagasaki

£

G 1
15-40 40-59 60+
Age Gy
TABLE 10 PREVALENCE OF DEFINITE RHEUMATOID ARTHRITIS
#10 EBWREEZ ) v FHMEB A O HRE
P 1 i
Area Country Author Year Age Total Tpter-d Examined I\;eva en«: QT
i - 2 . s viewe . A b '
b i, [5] % wE i £ T 4 i i 7 18] % m i #
Pittsburgh USA Cobb?
KE 1957 14 - 798 89.0 478 60.0 0.4 1.0 0.7
Rhondda Fach Wales
Pr—NX 6 15- 19722 90.0 282 1.4 0.5 0.5 0.5
Miall®* 1958
Vale of Glamorgan Wales
Tx—iX 15- 4621 95.0 192 4,2 0.9 1k 1.0
Wensleydale England
ek ;. 15- 1025  87.0 892  87.0
) Lawrence 1961 0.4 1.4 1.1
Leigh England
5] 15- 1565 86.0 1346 86.0
Eskimo, Wainwright Alaska Bll:LmII)Erg5 All ages
T AN 1961 4% 219 100.0 219 100.0 0 106 0.45
Heinola Finland Laine?
74 7R 1962 15- 640 84.2 539 84.2 1.3 4.2 3.0
Tecumseh, Michigan UsAa Mikkelsen*
*[EH 1963 6- 8000 90.0 7207 90.0 0.2 0.57 0.39
Blackfeet Indians USA
A [E 10 30- 1281 86.0 1102 86.0 1 ik 1.2
) Burch 1963
Pima Indians USA
*[H 30- 1126 86.0 968 86.0 T T 1.7
Haido Indians Canada Gofton!!
# o+ & 1964 15- 492 88.6 436 88.6 0.42 1.01 0.69
Guayanho Puerto Rico Mendez-Bryan '
RV SR 1964 18- 3885 100.0 990 25.5 0.16 0.49 0.33
Shizuoka Japan Oshima!? All ages
175 1] A% x5 1960 Py 2802 92.0 2592 92.0 0.5 1.07 0.8
F - e
Osaka Japan Shichikawa'* All ages
xR H # Ll 1962 A 3318 90.3 2996 90.3 0 0.3 0.17
Hiroshima, Nagasaki Japan Present Study
b kO B A EFE 1966 15- 18559  87.7 16269 8T.7  0.19  0.45  0.35

* Not based on ARA criteria but probably comparable

t Not available AFE T 20D
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Although some severe cases of rheumatoid arthritis were
observed, in general morbidity was low. The scarcity of
clinical and radiological evidence of diseased knees and
vet the frequency of designation of the knees as the
joint of onset is paradoxical. This may be explained by
coexistent or previously existing osteoarthritis confounding
the identification of symptoms of rheumatoid arthritis.
The elbow joint was frequently involved early in the
course of the disease.

Prior to this report, data concerning the incidence of
rheumatoid arthritis were lacking. The authors de not
propose the estimate of 45 per 100,000 per year as
exact, but do believe that this estimate derived from a
broad population base is useful and that the continuing
prospective investigation will prove it to be nearly correct.

Many of the clinical and laboratory findings reflect the
disease as seen in a general population. Among these
are the 1:4 male:female ratio; onset of symptoms in the
fifth and sixth decade; the positive response to questions
concerning arthritis; the decreased hematocrit, the
increased erythrocyte sedimentation rate and leukocyte
count; and the increased frequency of proteinuria and
positive serological test for syphilis among the definite
rheumatoid arthritis patients as compared to control
subjects. The 84% frequency of positive rheumatoid
factor tests approximates figures in other clinical studies,
but is considerably higher than the value reported in
Tecumseh, Michigan."
probably, in part, a reflection of variation in the definition

of a positive test.

Some of the differences are

These clinical observations could represent differences
between arthritis in Japan and the Western world, or
simply differences between the disease in a general
population and in a clinic population. The authors
believe the latter to be more likely. However, differences
in certain diseases between the Orient and the West do
exist and are documented. Among these are diabetes,
arteriosclerotic heart disease, gastric carcinoma and

17-22 These differences in rheumatoid arthritis or

gout.
other diseases could be genetically induced or in part, a
result of the personal habits and customs of the people.
For example, the Japanese custom of a long soak in a
very hot evening bath, sitting and sleeping on the floor,
and not wearing shoes in the house are factors which

could conceivably alter the course of arthritis.

There is no evidence to support any association between
rheumatoid arthritis and irradiation from the atomic
bombs. All four patients with rheumatoid arthritis who
developed cancer were exposed within 1500 m from the
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hypocenter at the time of the bomb. For leukemia and WL, BMFEE Z0MMER S X URRIBEIZ oW

related diseases and thyroid carcinoma a relationship to oy
TIE

Loy BRATG ASSFA A D 4 P AT 2y {th o i - —
e i ; . EOMEFEBSNLY, Zoomizon
radiation has been demonstrated, but evidence is lacking : ®

for other types of cancer.? TR A2 WO SBELA 74 1, 23
SUMMARY %O

Rheumatoid arthritis occurring between 1958-64 in a

#116,000N &0 L2 358 - 7E H [ T 1958 - 644F
fixed population of about 16,000 in Hiroshima and N B (-
¢ H] =

Lo sz cowT#HE LA 2

Nagasaki, Japan is reported. The prevalence of definite

rheumatoid arthritis was 0.35% and the estimate of v FHME R OBEREL0.35%T,

T T 100 i TR : e s . P s

OB o 7e 100,000 pemyear: Dubiect: pih AL1100,000 A% 7 0 454 T - /2. & BT

rheumatoid arthritis had an increased frequency of AB
T v BB RAECIROT

and a decreased frequency of O blood group as compared T, U FRMEIREHE T, ABM

with the total study population. No relationship was A OMBER OB A A 5 7. 7 OFF

detected between the disease and exposure to the atomic L N ‘ A e s
bombs.  Clinical observations and laboratory data BB E oMBRERED ot o 2. BEIRBEMR S
g B se s @ aborator)

are presented.

MASTER FILE NUMBERS OF CASES INCLUDED IN THIS REPORT
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Definite Hiroshima 15 &
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Nagasaki £l
Probable Hiroshima [L5 5
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Possible Hiroshima [ 5
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