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SUMMARY

During a two-year period from 1967 to 1969,
420 subjects who were diagnosed from 1966 to
1967 as having definite or probable rheumatoid
arthritis (RA) were reexamined for the progress
of their disease. By 1969, 43 (10.2%) of the
420 were deceased. Twenty of these deaths
were in the definite and 6 of them were in the
probable categories. By the time the present
study was to begin, 15 persons had moved out
of the cities and 19 subjects refused follow-up
examinations.

The diagnosis of definite RA was reconfirmed
for 61 persons during the present study. Among
the 264 persons who were previously diagnosed
as having possible or questionable RA, 5 had
become definite, 8 had become probable, and
118 (44.7%) had no evidence of RA whatsoever.
There was no difference in disease progress by
age or sex. Nor was there a difference in the
rate of conversion of rheumatoid factors or
rate of increase in antibody titers, according
to the groups categorized by disease progression.
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The RA of relatively few subjects had progressed,
and according to the hand and wrist radiographs,
there was greater progress of RA among those
under 60 as compared to those over 60 years
of age.

INTRODUCTION

RA is generally considered to be progressive.!
Though adults from 20 to 60 years of age can
be afflicted, its frequency is usually greatest
between 40 and 50, and its usual onset is at
about 40 years. At less than 40 years of age,
women are more often affected than men by a
ratio of 3 to 1; over 40, however, RA is equally
distributed by sex.

In 1964, an initial two-year (prevalence) investi-
gation of RA in the Adult Health Study (AHS)?
established the prevalence of definite RA as
0.35% for both sexes in both cities.> A second
two-year (incidence) investigation of RA in
1966-67 established its incidence as 0.097% for
both sexes in both cities.* Neither of these
relatively large studies established any correlation
of RA with atomic bomb exposure.’

Prior to the ABCC/RERF investigations of RA
for its prevalencea and incidence,* little was
known of its role in the health of the Japanese
population or among members of the AHS
population. This is a report of a third two-year
investigation conducted from 1967 to 1969
to elucidate the progress of RA in the AHS.

MATERIALS AND METHODS

The AHS program of ABCC/RERF provides
biennial clinical examinations for A-bomb
survivors and comparison subjects, originally
numbering 20,000, for detecting late radiation
effects of the A-bombs. All participants routinely
receive complete physical examinations and
laboratory studies. Posteroanterior (PA) stereo-
scopic and lateral chest radiography is routinely
performed and other radiological examinations
as well, when clinically indicated.

As in the previous investigations,®® RA was
diagnosed and graded according to the criteria
of the American Rheumatism Association.®
Accordingly, patients were classified as having
classical or definite, probable, possible, and
questionable RA.
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RA is generally considered progressive and
irreversible, and the progression of the disease
can be established using existing diagnostic
criteria and a criteria for classification.® In
the present study, progression was evaluated
according to 1) the medical histories and physical
examinations, especially in terms of joint pain
and swelling, 2) rheumatoid serology, and
3) joint radiography.

Subjects. The RA patients identified from
December 1966 through September 1967 totalled
420 in both cities,"‘ and numbered 91 definite,
25 probable, 91 possible, and 213 questionable
cases. These subjects were observed during the
present two-year “‘progress” study from October
1967 through September 1969. '

Method of Diagnosis. Complete medical histories
of the RA study subjects were recorded, with
special attention to RA symptomatology
(Appendix 1). All of the patients were carefully
examined, with special attention to their joints.
Those patients unable to visit the clinics were
interviewed and examined in their homes or in
hospitals to which they had been admitted.

The laboratory examinations included routine
hematology and urinalyses. Rheumatoid factors
were initially determined by the rapid slide test
(Hyland). All positive slide tests were followed
up by the Singer-Plotz tube-dilution latex
fixation test.” The tubes were read after over-
night incubation at 5°C. Serum uric acid was
determined using a Technicon Auto Analyzer,

Method N-13a.

PA, PA oblique, and anteroposterior (AP)
oblique (Norgaard) hand and wrist rztdiography8
was obtained for all subjects seen in the clinics.
Radiography of other joints was performed as
clinically indicated.  All radiographic exami-
nations were interpreted (H.N.) according to
Kellgren's criteria,9 and any questionable cases
or discrepancies were reviewed in conference
(H.N. and W.R.).

All clinical observations were carefully reviewed,
the diagnoses were established, and any discrep-
ancies were resolved in conference discussions
(1.D. and S.K.).

RERF TR 15-86

Yo FRME R, — e IETHETTA T HED
RRTHEEELSNTHY, EROETER, BT
OBWEHER PR A THERT I A
5 3. AMRCEETES D ICMEHRRY
REOE 1 B 5 0% B R ORRe%E, 2) ) v v T MRS
B 3) AT X ARAT RIS HE-T VL TFRM L A

wEE. 19664121 A 5196749 B o B =il i T
BRan )y v FHRMBALHEIR0ET, 2D
5 bl AAHEFE, 264 ATITIEMETE, 9158 HHERE
BU2BEMEDLVWEVIBK 2RI TnA. Zh
EoxEEIE, 1967EI0AH» 519699 B TO
2RI b 2 B BT O HEITRET A M s B
ahi-.

BMAE. VU TFRMERAAENRENTLL
FEE %, FICEOMER (1) cBEL TREL .
TARTOBEE, BEICHICEEL 2275 HEERL
HiEEhs BEORSAZVERE, AEHIW
AR O EWTHZROZE I Thh L.

URME T, SEOMBEMERFRMELIT .
Vv FRFIEETRERAZ AL FT A L (Hyland)
LN, BMETH L TRTOAT L Filzafl
TIt, Singer-Plotz #M T 7 v 7 AWK K57 A
FT&fTok. 5°C T—MIERBICANZENE
o7, MiFREEEMIE Technicon EH W4T #, N-13a
HmERVTHEL -,

BELATNTOMRFIIHL T, WM, ¥
BH 18 K U BAS (AP ) #Mi /16 (Norgaard ) © F45
FRUCFERESXGMYE 2177 OREIZHT 5
X, WEMILS TRV OS 3HEI2ThA
Fo. TRTOXEBEINT Kellgren DJEHE® |ZfE
FiEsn (HN), BEbLWIER S 20 FEHIZD
WTIEHEBIC LD FRIFE R (H.N, RO W.R.).

TARTORBRER RIS 2 & h, BT
ah, FHATHBCLIOMksh (LD RS
SaK: )



RERF TR 15-86

RESULTS

Proportion of RA Subjects Examined and Mean
Time Intervals Between Examinations in the
Incidence Study and Present Study

Among the 420 patients in both cities who were
identified in the pre\.'alence3 and incidence®
studies, 43 were deceased, 19 refused follow-up
examinations, 15 had moved out of the cities,
and the remaining 343 (81.7%) were examined
(Table 1).
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TABLE 1 REEXAMINATION RATE BY RA GRADE

#1 U< RIS 0 BT S B
Examination
RA Grade Rate
During Total Reexamined Refused Moved away  Deaths (1)
Incidence ke (1) 2) (3) 4) —— %
Study (1) +(2)
Total No. 420 343 19 15 43 343/362 = 94.8
% 100 81.7 4.5 3.6 10.2
Definite No. 91 61 5 5 20 61/66 = 92.4
% 100 67.0 5.5 55 22.0
Probable No. 25 18 0 1 6 18/18  =100.0
% 100 72.0 - 4.0 240
Possible No. 91 74 7 2 8
74/81 = 91.4
% 100 81.3 7.3 2.2 8.8 /
Questionable No. 213 190 7 7 9 190/197 = 96.4
% 100 89.2 3.3 3.3 4.2 / ’

The mean time between the incidence study and
the present investigation was 25.7 months, and
this was proportional to the interval required
between the two-year cycle examinations for
AHS participants. By diagnostic category,
there was no obvious difference in the attrition
numbers in the different groups of subjects
(Table 1), but this was not tested for significance.
Among the 43 deceased after the prevalence
study (June 1964), 20 (20/91, 22%) were in
the definite and 6 cases (6/25, 24%) were in
the probable RA categories. The greater numbers
of deaths in these groups may have been due to
the greater numbers of elderly subjects in them
as compared to the possible and questionable

groups.
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Prognosis and Changes in Diagnostic Classification
Table 2 shows the diagnoses of the incidence
study and the present study using the same
diagnostic criteria. In conference discussions, two
of the investigators (S.K. and LD.) established
the diagnoses according to specialized diagnostic
criteria.® There were no changes in the meth-
odology between the incidence study4 and the
present one.
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TABLE 2 CHANGE IN RA GRADE SINCE INCIDENCE STUDY

#2 REBWAFELDRO) v FHRMHRBIHE DN
Incidence Study
Present Study Total Definite Probable Possible Questionable Poss. or Ques.

No. % No. % No.

% No. % No. % No. %

Total 343 100.00 61 100.00 18
Definite 68 19.83 61 100.00 2
Probable 20 5.83 12
Possible 24 7.00 0
Questionable 112 32.65 3
Poss. or Ques. 136 39.65 3
Negative 119 34.69 1

100.00 74 100.00 190 100.00 264 100.00
11.11 3 4.05 2 1.05 5 1.89
66.67 3 4.05 5 2.63 8 3.03

= 18 24.32 6 3.16 24 9.09
16.67 25  33.78 84 44.21 109  41.29
16.67 43 58.11 90 47.37 133 50.38

5.56 25 33.78 93 48.95 118 44.70

All 61 definite RA cases in the incidence study4‘
remained definite in the present study. In the
incidence study, 18 patients were classified
as probable RA. In the present study, 2 of the
latter were diagnosed as definite, 12 as probable,
3 as possible or questionable, and 1 as negative.
Among the 264 possible or questionable cases
in the incidence study, the diagnoses among
13 (4.9%) cases became definite in 5 (1.9%),
and probable in 8 (3.0%). However, nearly

half, 118 (44.7%) cases were diagnosed
as negative during the present investigation
(Table 2).

To assess differences in prognoses by age, during
the incidence study, 224 patients were catego-
rized as under and over 60 years. Definite RA
progressed in 6.9% (9/130) of those under and
in 6.4% (6/94) of those over the age of 60 years
in the present study. Though this relatively
small number of cases does not permit a very
conclusive statement, there was no obvious
difference in prognosis by age, nor was there a
difference in progression by sex.
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Progression of RA and Changes in RA Tests
Using the changes in diagnoses by diagnostic
category between the incidence study and
the present study, the progression of RA was
classified as follows:

Vv FHEHADETERTY I FHEAHR
TAMIAShDIEAL
BERWNERUCATEREOBIE S & 220zl
EHOT, Vv FHREBAOBTELLUTO XS
1243 L 7.

Group Second Examination Third Examination
itf 02 [l ke T 053 I b
1 Definite 9 Definite i 72
2 Probable (31¥ Probable
3 Probable 1z i:H Definite
4 Possible or Questionable ©#% & 4 (3 hEbH L v Definite ]
5 Possible or Questionable Fffidi s 2 v (2% b L vy Probable 133
6 Others (regression) 4 o fih (GR§7)

The differences in grades by age, and lengths
of follow-ups according to these groups are
shown in Tables 3 and 4.
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TABLE 3 CHANGE IN RA GRADE BY AGE AT PRESENT STUDY
#3 AFPWERREEN Y T FRMEEZE S OEL

Present Study

Incidence Study

Total Definite Probable Poss. or Ques.

All ages Total No. 224 68 20 136
% 100.0 30.36 8.93 60.71

Definite No. 61 61

% 100.0 100.0
Probable No. 17 2 12 3
% 100.0 11.76 70.59 17.65
Poss. or Ques. No. 146 5 8 133
% 100.0 3.42 5.48 91.10
<60 Total No. 130 31 12 87
% 100.0 23.85 9.23 66.92

Definite No. 26 26

% 100.0 100.0
Probable No. 12 1 8 3
% 100.0 8.33 66.67 25.00
Poss. or Ques. No. 92 4 4 84
% 100.0 4.35 4.35 91.30
60+ Total No. 94 37 8 49
% 100.0 39.36 8.51 5213

Definite No. 35 35

% 100.0 100.0

Probable No. 5] 1 4
% 100.0 20.0 80.0

Poss. or Ques. No. 54 1 4 49
% 100.0 1.85 7.41 90.74
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TABLE 4 INTERVALS BETWEEN INCIDENCE AND PRESENT
STUDIES BY PROGNOSIS GROUP
#4 RERBELABEOMME, ETER

Average
Prognosis Group Subjects No. Interval
(months)
Total 343 25.7
1 61 28.5
2 12 24.7
3 2 23.0
4 5 24.6
5 8 23.9
6 255 25.2
Group Incidence Study Present Study
1  Definite - Definite
2  Probable - Probable
3 Probable - Definite
4  “Possible” or “Questionable” — Definite
5  “Possible” or “Questionable” — Probable
6  Remainder

Because of the relatively few cases (Table 4), the
six groups were combined into three to facilitate
study of associations with changes in RA titers.
These three groups were: 1) groups 1 and 2 - cases
without progression and with no change in the
diagnoses, definite and probable RA, 2) groups
3 to 5 - cases with progression from probable,
possible or questionable to definite or probable,
and 3) others- cases with regression or resolution
to normal.

Among the 343 patients examined in the present
study, 217 had rheumatoid factor tests during
the prevalence and incidence studies. A titer
of 1:160 or more was considered positive.
Approximately 80% of the 217 persons had
positive rheumatoid factors in the incidence
study (Table 5). Most of them had persistent
positive titers in the present study. Only 1 of
the 38 in groups 1 and 2 whose serum was
previously positive became negative in the
present study.

Based on the proportion of patients who were
rheumatoid factor-negative in the incidence
study and who became positive, the rate of
conversion to the positive state did not differ
among the three groups according to progression
of disease and the criteria in Table 4. The same
was true for comparisons by age and sex.
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TABLE 5 CHANGES IN RA FACTORS BY PROGNOSIS GROUP

#5 v TFRMEEREFOEL, HETER
Change in RA factor
Positive Negative
Prognosis Negative Positive Negative Positive rate rate
Grou Total | 4 (3) (4)
P Negative Positive Positive Negative
eY] @ ()] (4 MH+3y @O+¢
Total No. 217 26 159 14 18 14/40 18/177
% 100 12.0 73.3 6.5 8.3 35.0 10.2
1,2 No. 44 3 37 3 1 3/6 1/38
% 100 6.8 84.1 6.8 23 50.0 2.6
3-5 No. 11 1 8 1 1 i/2 1/9
% 100 9.1 72.7 9.1 9.1 50.0 11.1
6 No. 162 22 114 10 16 10/32 16/130
% 100 13.6 70.4 6.2 2:-9 31.3 12.3

Table 6 and Figure 1 show that antibody titers
increased more in cases with lower titers in the
incidence examination. There was no difference
in titer increase among the three groups by
progression of RA.

FORUEL I, BEERPEIZ LU M MEMA
{EVREFNIE &, HiRMoMMA A LVETHE T &
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TABLE 6 RA TITERS BY RA PROGNOSIS

#6 Vv F AR B,

DRVAS G v 1t N TS it S

RA Titers in the Incidence Study

Prognosis

Group <160 160 320 640 1280 2560

Total No. 14/40 3/5 15/21 13/25 16/33 8/37

% 35.0 60.0 71.4 52.0 48.5 21.6

1,2 No. 3/6 - 2/4 1/1 3/5 2/9

% 50.0 - 50.0 100.0 60.0 2222

3-5 No. 1/2 - 1/1 1/2 1/2 0/2

% 50.0 - 100.0 50.0 50.0 -

6 No. 10/32 3/5 12/16 11/22 12/26 6/26

% 31.3 60.0 75.0 50.0 46.2 23.1

Changes in Hand and Wrist Radiographic FIBEUEIRG XIREREOTE

Manifestations

Fifty-one patients received hand and wrist
radiography during both clinic visits. > Forty-
two were in group 1, and were diagnosed as
definite at the third or *“‘progress’”’ study, though
3 of them had been negative at the second or
“incidence” examination. Interval radiographic
changes from the incidence study to the present
one are shown in Table 7.

WEO2EOWEIZENT, FIETETTIESO XH
WA BRI EOREILETH- 2.2 200 HA24AIE
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FIGURE 1| CHANGE IN RA TITERS
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TABLE7 CHANGES IN RADIOGRAPHIC CHARACTERISTICS IN THE HAND AND WRIST
(GROUP 1 “DEFINITE” CASES IN THE INCIDENCE STUDY AND PRESENT STUDY)

#7 FHEARVFRBEOXBEOFHOEL (BERHAERFANEL L
WLICET 520 WXL ER)
Grade in Incidence Study
Grade at
Age Present Total Negative 1 2 3 4
Study
No. % No. % No. % No. % No. % No. %
All ages Total 42 100.0 3 100.0 7 100.0 10 100.0 11 100.0 11 100.0
Negative
1 3 7.14 1 3333 2 28.57
2 11 26.19 1 3333 4 5714 6 60.0
3 14 3333 1 3333 1 1429 4 40.0 8 72.73
4 14 33.33 3 27.27 11 100.0
<60 Total 21 1000 2 100.0 7 1000 17 100.0 1 100.0 4 100.0
Negative
1 2 9.52 2 28.57
2 8 38.10 1 50.0 4 57.14 3 42.86
3 6 28.57 1 500 1 1429 4 57.14
4 5 2381 1 100.0 4 100.0
60+ Total 21 1000 1 100.0 3 100.0 10 100.0 7 100.0
Negative
1 1 476 1 100.0
2 3 14.29 3 100.0
3 8 38.10 8 80.0
4 9 42.86 2 200 7 100.0
From the incidence study to the present study, HERWMEL SAWEE TOMIZ, < XEMRE

no interval radiological changes occurred in
64.3% (27/42), but there was clinical evidence
that in 35.7% (15/42) RA had progressed. In
reality, the latter is a conservative estimate,
since 11 definite cases were included in the
denominator of 42, and these 11 could not
progress further. RA progressed in all three
patients who were radiologically negative, and
in five of seven who had Grade I RA at the
incidence study.

The hand and wrist radiographic findings are
also shown by age in Table 7. There was
progression in 57.1% (12/21) of patients under
60, and in 14.3% (3/21) of those over 60 years
of age. Though there were relatively few cases,
progression occurred more often in those under
60 than in those over 60 years of age. The latter
could have been due in part to the fact that the
younger subjects had more potential for progres-
sion in that they had less advanced RA when
first observed.
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RIS AL D IE64.3% (27/42) T
Holh, BERMIZATI.7%(15/42) 12) v < F
P R DETHFL SR ERE, SH042E 0
B IIEMERE S ) v v PRI R O IER A E 0T
HY, ZONERIE AU EETLEVOT, HH
BHEZHAGHEEMTH 5. XEMRETEEONE 2
FF3E, BURERERHNEOBIZEIRSICRL T
Wi FRRBEE AR E T Bh 5 Bk, ERY
HEITL T,

EMMIC L FHRETRVFRETOXEROELY,
ERLTIRL . 60RERMETIE, 57.1% (12/21),
60 L) R TIE, 14.3% (3/21) mBE ITE R O BT
HEH G N AR BN D 2w A, 60EELL LEF
F N LE0REAMR T L AERSTE LA S N
ZhlE, BEOAHFICHOTIE, R T TR
MR ahzs S ETEIW 2, L
EITT AEHEMEA RV E V) 2 EiIcH SFRERRA
TakEZLNA.



DISCUSSION

The previously determined prevalence3 and
incidence® of RA in the AHS were 0.35% and
0.097%, respectively. On the basis of the
diagnostic criteria employed, in the present
study, the diagnosis of definite RA was assessed
according to abnormalities by time. Among the
343 subjects who were examined in the present
study, the diagnosis of definite RA was
reconfirmed in 61 persons (89.7%), and 7 cases
(10.3%) progressed to this diagnostic category
(68 persons). Progression was more frequent
in subjects under rather than over 60 years
of age.

Regression also occurred. Among 18 subjects
with probable RA during the incidence study,
RA regressed in 4 (22.2%). One of these became
normal; radiographic abnormalities in the hands
and wrists had completely resolved. Among 264
subjects in the possible and questionable groups
in the incidence study, 118 (44.7%) had no
evidence of RA during this two-year “‘progress”
study.
Laine' reported that only 24 of 39 definite or
probable cases remained unchanged after seven
years; in most of these the final diagnosis was
degenerative arthropathy, rather than RA.
The consistency of diagnosis of definite RA in
the AHS population (i.e., 89.7%) differs signifi-
cantly from observations made in the Tecumseh
Study, in which 50% of those with definite RA
became entirely negative during four years.l1

To summarize, all of the 61 cases previously
diagnosed as definite RA were reconfirmed,
and 7 cases were added to this category, for
a total of 68; that 4 of probable RA regressed
— one person becoming normal; and that progres-
sion occurred more frequently among subjects
under rather than over 60 years of age. The
findings of the present study underscore the
advisability of conducting a future investigation
of further progress and regression of RA in the
AHS population.
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AHS 2w THT Mg shiaY 7 v FHMERO
MY RURER 1, £20.35%K0V0.097%
TH ot FHENLBIERCESE, ARET
BREE R ) Y FHRBE R OB A, FRR ORI
PEIRMORECE - TAML 2. FRAETHER
T AMIBORRER, HEEL) Y FRMERT
HHErHMERSN - HEE6LH(89.7%) T, ELIC
7H(10.3%) A OBWK Iz GD bR
(684). KB OETIE, 608ELLEM LD LT L 2605
KT sl o0k,

BIF LA UA, BRERWROBIZIRITEEL ) 7~ F
ML LA SR 1BBEOMRES, 44 (22.2%)
IBIFAASNE. ZO3L 1 ABELIERIILE -
THY, XEFRIZERS W AFREEVCFRETD
RS aE ML LTYE. BEEAKROBIIT
MEEBUEEHL LI GTHEIENZ64ZO R ER,
1184 (44.7%) 121%, 4O 24EIZh R 5 “MITIHE"
PMEOMMB Y Y v F RN ORI RVE SN
b A

Laine™ D31 ki, HEES 5V IHITIEEES
REM & LT s n 398, THERIIEEN L H-
FIEFNI2AE DB T, FOIEEAEDRKEBR B
Ve FREMNEE VI XD U AEMMNET
ot AHS BT AHEEL ) 7~ FHMET%R
OBRFO—FE (T4 589.7%) 1% Tecumseh FHFE D
FREBELLCELE S, Tecumseh HEHETIL, WERL
Uy FERMET R M E D% D4 FH T e IZfEE
Lpeade

BREMIZZAE, MBEEEL) Y FHRMEET
bEEEHENLCLBRI T NTHERS L, HilC
TENFZORFIMESh, FH68EE L~ 13IE
FEEA Y FRMEAD 4 BIXBITL, 7514
BACTE#EEIIL Yok, EROEITIE, 60&L L
HEoLD LA KM IIE{BOLAAL. F
FAFECHONLFRIE, AHS B2 5 Y v F
BMmAOETRUBTIIOVWTAHLEBNES
fTINRETHDLIEETHBLTVRS.
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Appendix 1
f s 1

CHECK LIST FOR RHEUMATOID ARTHRITIS STUDY
Yoy v B ACHE T M ER

—

w

(Please check the following symptoms at examination, if available)

(ZEMRICL TOfFERMAH > b check LTTF & W)

. Morning stiffness

WiiRxira, Mo ZbiEnses 0 £4m T E]Ei

What joint?
ENEE Z oM T 5

DND

N

D Unknown
Al

. Pain on motion or tenderness in at least one joint

RN IR &b — D0 [T AN v
ESI IR PIENDIE 3 N =
What joint?
thiz X oMt

[:I Unknown

. Soft tissue swelling in at least one joint

BERELECE 20BN E 0K [ Yes

AL O MR S D E F A
What joint?
ENREZOMN TS M

DNU

D Unknown

. Soft tissue swelling in at least another joint

BERC oMM SIBEMOMEYSS D £ 42 L[] Yes
What joint?
Thit & oMt +n

D Unknown

. Bilateral (symmetrical) swelling of joint on both sides of the body

(exclusive of terminal phalangeal joints)
RN AEGOR—MIAMAE E bIEHL T+
(f=ff LIROARMMImER< ) ... .. L ves

What joint?
ThE E ZOMET T

I:]NO

D Unknown

. Subcutaneous nodus

CREMIZETHE LD 4 oo [ ves
What nodus?

Fhit 'l oog FEGTTMn

DNO

[:l Unknown
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