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SUMMARY

Beginning in September 1970 in Hiroshima, each
ABCC-INIH Adult Healch Study member was offered
a tubeless gastric analysis (Diagnex Blue-Squibb)
as part of a stomach cancer detection program.
By 31 August 1971, 1135 AHS members in Hiroshima
had an initial Diagnex Blue test of gastric acidity.
The prevalence of achlorhydria among the 1135 persons
tested was 53,4%.

Among those persons with initial reports of achlorhydria
who had a second Diagnex Blue test, 78.9% again had
abnormal stomach acid secretion.

More than 40 % of the persons who have been referred
for upper gastrointestinal radiologic examinations
because of acid abnormalities on repeated testing
have had X-ray evidence of stomach abnormalities.
Most patients with abnormal X-rays have had gastritis,
but several have had a stomach ulcer. Three men
and two women were found to have a suspicion of
stomach cancer on gastointestinal X-ray. One of
these subjects had stomach cancer verified on
gastroscopy  subsequently proven histologically
following surgery. There was no significant
relationship between the results of testing or X-ray
examinations and A-bomb radiation.
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Despite the high rate of abnormal results which the
Diagnex Blue test yields and despite the fact that

few of these patients have rtrue, histamine-fast
achlorhydria, the Diagnex Blue test continues to
uncover significant stomach disease in a high

proportion of those examined.

INTRODUCTION

Mortality from stomach cancer in Japan is more
than that in the United States.l In
stomach cancer is the

five times
most common
malignancy in Japan,2 a fact which accounts for
the great interest in the disease in this country,

both among researchers and the public in general.

addition,

ABCC has long had interest in stomach cancer, and
particularly in the possibility that A-bomb radiation
exposure in 1945 might have made the Japanese
survivors susceptible to the disease.
However, all previous studies of the problem at
ABCC3"5 have failed to establish a correlation
between A-bomb radiation dose (T65D)6 and rates
of stomach cancer.

€éven more

In addition to these earlier efforts, a study of
stomach cancer risk among members of the ABCC-

JNIH Adult Health Study (AHS) in Hiroshima has

recently been completed.” We have shown that
persons with achlorhydria by tubeless gastric
analysis (Diagnex Blue-Squibb) and/or with low
serum pepsinogen levels have a significantly

increased risk of developing stomach cancer over a
10-year follow-up period.

Motivated by this finding, we have added a stomach
cancer detection program to the AHS clinic routine
in Hiroshima. The mainstay of the program to date
has been Diagnex Blue testing of stomach acidity,
followed by X-ray and gastroscopy of persons with
abnormal Diagnex Blue rtest Recently,
antiparietal cell antibody® and serum pepsinogen?:10
added to the Diagnex Blue

screening program, but data from these more recent

results.
testing have been
tests are incomplete at pre sent.

Using a cut-off date of 31 August 1971, we present
here an analysis of l-year experience with the
Diagnex Blue portion of the screening program in
the AHS population in Hiroshima. A separate report
will be made for Nagasaki subjects. Besides the
results of the Diagnex Blue tests themselves, the
available X-ray and gastroscopic follow-up data
have been analysed. A small number of patients
found to have stomach abnormalities have also had
augmented histamine gastric analyses, 11 and our
findings in those cases are described.
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SAMPLE AND METHODS

During the study period AHS members were informed
at the time of their biennial examinations that a test
of stomach acidity is available at ABCC. The
rationale and procedure of the Diagnex Blue test
was explained by a clinic nurse who also gave each
member two explanatory forms printed in Japanese.
Only "those members with a prior gastrectomy or
known renal disease were not invited to participate
in the screening program.

Consenting AHS members were instructed to fast,
except for water, from midnight on the day of the
At 7AM they voided at home before
taking 500mg of caffeine, as prescribed in the
standard test procedure,* with a small amount of
water. At 8 AM they voided again and took the
Diagnex Blue test granules, again with a small
amount of water. Shortly thereafter, they were
brought to ABCC where, at 10 AM, the test urine
was passed. FEach patient’s compliance with the
test instructions was verified by a nurse, and a
variation of more than 15-20 minutes from the above
schedule invalidated the test, which was then
However, if the test

return visit.

performed at a later date.
instructions were followed closely, the urine was
tested for blue color intensity that same day. The
procedure outline in the descriptive literature* was
followed, and the result was reported as ‘normal’
(>0.6mg  acid/300cc  urine), ‘hypochlorhydria’
(0.3-0.6mg/300 cc urine), or ‘achlorhydria’ (<0.3 mg
acid/300 cc urine).

Persons with a normal result were so informed and
were not further tested, but members with an abnormal
result (either achlorhydria or hypochlorhydria) were
offered a second test. The latter was performed
entirely at ABCC with a nurse controlling all test
conditions.

Persons with two abnormal results were offered an
upper gastrointestinal X-ray, which was usually
performed a few weeks after che second abnormal
Diagnex Blue test. Persons with abnormal X-rays
were then offered gastroscopy, and if indicated,a
surgical consultation was obtained.

A small number of persons consented to an overnight
ward admission following gastroscopy after further
explanation of the test. In these cases, one of
us (J.0.P.) obtained a medical history and performed
a physical examination a few hours after the
completion of gastroscopy. Blood was drawn and
the serum saved for pepsinogen and antiparietal
antibody testing. After an overnight fast, each of

these subjects was intubated and the tip of the
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nasogastric tube was positioned along the greater
curvacture of the stomach under fluoroscopic visualiza-
tion.  The patient was placed in the left lateral
decubitus position, premedicated with
50mg of diphenhydramine hydrochloride (Benadryl)
intramuscularly. A baseline gastric pH was
determined, using a Beckman pH meter. Each patient
was given 0.04mg/kg of histamine phosphate
subcutaneously, and at 15-minute intervals over the
next hour,

and was

the gastric juice was aspirated and its
pH determined. At the end of that period, the tube
was removed, the patient instructed to void, and
a glass of water the Diagnex Blue
Two hours later, the test urine
was passed. The results of the various tests have
been examined with reference to age and estimated
A-bomb radiation dose.

containing
granules was given.

RESULTS
Between 1 September 1970 and 31 August 1971,
3514 persons were examined in the AHS Clinic in
Hiroshima. Of these, 1135 (32.3%) had a first
Diagnex Blue test (Table 1). Differences in
acceptance of the test between men (34.9%) and
women (30.9 %) were significant (P <.05). Comparison
showed higher proportions of examinees among males
in all age groups. Significantly fewer people
70 years of age or older had the first test and this
was especially marked in males.

The results of the first test among men and women
are shown in Table 2. The prevalence of achlorhydria
among the 1135 persons tested in both sexes was
53.4 %. The difference in rates of achlorhydria
between men (50.6%) and women (55.1%) was not
significant but a significant difference was nored
for  the any findings
(hypochlorhydria plus achlorhydria) between sexes
(P <.001) with females demonstracing a higher rate.

prevalence of abnormal

The relationship between the ages of participants
and the results of the first Diagnex Blue test is
shown by sex in Table 3. For both sexes combined,
the rate of achlorhydria increased with
(P<.001). Even when the sexes were analysed
separately, the increase in the rate of achlorhydria
with though the trend was
greater in men (Figure 1),

age

age was significant,

Table 4 shows the distribution of patients by age,
radiation dose and the results of the first Diagnex
Blue No correlation between
A-bomb exposure dose and prevalence of achlorhydria
could be demonstrated.

test. significant

Of the 745 persons with abnormal findings on their

first Diagnex Blue test, 631 (84.7%) had received
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TABLE 1 RATE OF ACCEPTANCE OF FIRST DIAGNEX BLUE TEST BY SEX & AGE, HIROSHIMA
#1 W1 (AMEEEE ERRAEMAE AR 1 R, R

Age at Total H& &G Male % Female %«
Examination
[P—— Total Tested % Total Tested g Total Tested a
s 3 Bt R it B it M A M
<40 510 155 30.6 224 76 33.9 286 79 27.6
40-49 1041 382 36.7 328 123 37.5 713 259 36.3
50-59 738 275 37.3 240 96 40.0 498 179 35.9
60-69 742 217 20.2 275 98 35.6 467 119 25.5
70+ 483 106 21.9 180 42 23.3 303 64 21.1

Total &#t 3514 1135 32.3 1247 435 34.9 2267 700 30,9

TABLE 2 DISTRIBUTION OF RESULTS OF FIRST DIAGNEX BLUE TEST BY SEX
#2 BIEEFETHRERESROSN: L

Results Total B & &t Male % Female #
R No. # % No. # % No. % %
Normal [E% 390 34.4 176 40.4 214 35.6
Hypochlorhydria  {if & 4 139 122 39 9.0 100 14.3
Achlorhydria AT 606 53.4 220 50.6 386 55.1
Total £ it 1135 100.0 435 100.0 700 100.0

TABLE 3 DISTRIBUTION OF RESULTS OF FIRST DIAGNEX BLUE TEST BY AGE AND SEX
#3 WL EEEERRERESROS N Fl -

Age at Examination  BEREF &

Results Total &t
P <40 40-49 50-59 60-69 70+
No. # % No. ¥ % No. # % No. # % No. ¥ % No. # %

Total it
Normal 1% 390 34.4 73 47.1 152 39.8 83 30.2 67 30,9 15 14.2
Hypochlorhydria i &% i 139 12,2 19 12.3 64 16.7 31 11.3 17 7.8 3 7.5
Achlorhydria ~ #REIE 606  53.4 63 40.6 166 43.5 161 585 133 61.3 83 783
Total &t 1135 100.0 155 100.0 382 100.0 275 100.0 217 100.0 106 100.0
Male %
Normal L% 176 40.4 43 55.8 61 50.0 36 37.5 30 30.6 6 14.3
Hypochlorhydria fi # i 39 9.0 8 10.4 12 9.8 9 9.4 9 9.2 1 2.4
Achlorhydria £ RAE 220 50.6 26 33.8 49 40.2 51 53.1 59 60.2 35 83.3
Total #t 435 100.0 T 100.0 122 100.0 96 100.0 98 100.0 42 100.0
Female ¢
Normal E# 214 30.6 30 38.5 91 35.0 47 26.3 37 31.1 9 14,1
Hypochlorhydria {f e iE 100 14.3 11 14.1 52 20.0 22 12.3 8 6.7 7 10.9
Achlorhydria 4 M AE 386 BE5.1 37 47.4 117 45.0 110 61.4 74 62.2 48 75.0
Total &t 700 100.0 78 100.0 260 100.0 179 100.0 119 100.0 64 100.0




FIGURE 1 PROPORTION OF ABNORMAL FINDINGS ON THE FIRST DIAGNEX BLUE TEST BY SEX & AGE
1 B1EERERHERERE ST AREMR oW E: - e

% 100 -
[ rtotar  mueai
i [7777] MALE %
w)
- E %
g 80 B FEMALE % Z
a
Z -
. 2
< n 60
2w ]
O i
Z R %
<o
5 i 40 .
& &,
= 7
) - 7
&
<) 20 | )
e
: 2
7 7
4] A

40-49 - 60-69 70+
AGE

TABLE 4 DISTRIBUTION OF RESULTS OF FIRST DIAGNEX BLUE TEST BY AGE AND RADIATION DOSE
#A LMY R IR o A ARG - BatER A

Radiation Dose A 4f 45 fit (rad)

Age Results

" e TT?{I 100+ 1-99 <1 U'nkn()-wn _“NAot—infCit_\'
g WA WA A

No. ¥ % No. ¥ % No. ¥ % No. # % No. ¥ % No. # %

<50 Normal [E%¥ 225 41.9 27 41.5 72 41.9 66 49.6 9 33.3 51 36.4
Hypochlorhydria ik % i 83 15.5 6 9.2 25 14.5 24 18.0 2 7.4 26 18.6
Achlorhydria R 229 426 32 49.2 75 43.6 43 32.3 16 59.3 63 45.0
Total & 537 100.0 65 100.0 172 100.0 133 100.0 27 100.0 140 100.0
50-69 Normal [E% 150 30.5 25 36.8 44 29.5 31 24.4 5 38.5 45 33.3
Hypochlorhydria 1% & i 48 9.8 4 5.9 14 9.4 11 8.7 2 15.4 17 12.6
Achlorhydria e W 294 59.8 39 57.4 91 61.1 85 66.9 6 46.1 73 54.1
Total it 492 100.0 68 100.0 149 100.0 127 100.0 13 100.0 135 100.0

70+ Normal ¥ 15 14.2 0 0.0 5 13.2 4 18.2 1 50.0 5 15.6
Hypochlorhydria i &1 88 7.5 2 16.7 4 10.5 1 4.5 0 0.0 1 3.1
Achlorhydria 5 RERE 83 78.3 10 83.3 29 76.3 17 77.3 1 50.0 26 81.3
Total it 106 100.0 12 100.0 38 100.0 22 100.0 2 100.0 32 100.0

Total Normal IE# 390 34.4 52 36.9 121 33.7 101 35.8 15 35.7 101 32.9
S8 Hypochlorhydria 1% M 139 12,2 12 83 43 120 36 128 4 95 44 14.3
Achlorhydria W AE 606 53.4 81 55.9 195 54.3 145 51.4 23 54.8 162 52.8
Total it 1135 100.00 145 100.0 359 100.0 282 100.0 42 100.0 307 100.0
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TABLE 5 CORRELATION BETWEEN RESULTS OF FIRST AND SECOND DIAGNEX BLUE TESTS, HIROSHIMA
#5 1Al & O 2 MET O MRS RES RO MM, &k

=
i)

Results of 2nd Test T,;‘;r’ H.vpo&h;rﬁhydria‘ Ach;)Qgria*
B 2 [a B A A
No. # % No. # % No. # %

Total &t
Normal  [F# 133 21.1 61 53.5 72 13.9
Hypochlorhydria it # % 76 12.0 24 21.1 52 10.1
Achlorhydria HREIE 422 66.9 29 25.4 393 76.0
Total # 631 100.0 114 100.0 517 100.0
Male %
Normal [E% 41 18.7 16 48.5 25 13.4
Hypochlorhydria fi f%fiE 23 10.5 9 27.3 14 7.5
Achlorhydria A 155 70.8 8 24.2 147 76.0
Total &t 219 100.0 33 100.0 186 100.0
Female %
Normal i3 92 22.3 45 55.6 47 14.2
Hypochlorhydria 1t & i 53 12.9 15 18.5 38 11.5
Achlorhydria MR 267 64.8 21 25,9 246 74.3
Total it 412 100.0 81 100.0 331 100.0

w1 o]

*Results of first test

their second Diagnex Blue test by 31 QOctober 1971;
the remaining 114 persons (15.3%) were not retested
because of refusal or health reasons.

Of the persons with abnormal first tests, 78.9% had
abnormal stomach acid secretion on retesting. The
reproducibility of an achlorhydria result from the
first to second test was 76.0% (Table 5). However,
among the persons with hypochlorhydria on the first
test, many had normal Diagnex Blue test results on
retesting, in fact only 46.5% reproducibility was
found (i.e., either achlorhydria or hypochlorhydria
was noted on the second test). Persons whose
first Diagnex Blue test was normal were not retested.

the period of study 408 (81.9%) of 498
subjects (148 men and 260 women) with abnormal
second Diagnex Blue tests had upper gastro-
intestinal X-rays. More than 40% of these persons
had stomach abnormalities demonstrated (Table 6).
The single most common abnormality was gastritis
(American College of Radiology [ACR] Code 290),
but 26 patients (21 men and 5 women) had a gastric
Almost all the patients found to have gastric
ulcer and/or gastritis were asympromatic.

During

ulcer.

Among the 408 subjects with two abnormal Diagnex
Blue tests who had an upper gastrointestinal X-ray
series, five (1.2%) were reported as suspicious of
malignancy (ACR code 321). Each had two abnormal

W EEREOBMELZ 2. K00 1144 (15.3%)
i, ESEARELOMATEREL S LD 5 2.

BIAOMETRE 2B OBEEL R T AEOT8.9% 12,
BUBBSRREFBO LN B 1EKRE, S 26
A oMo BERERER O B EILT76.0% Th - 72 (£5).
LaL, B1NBECEBELZZL-E0F IF, &Y
EHHRBERMERRIYEETHY, BRE(T4hb
H2MRECHEBIES ZIIEBRIEZ 2 L/AH)I1346.5%
FEL Lo BIEKRBFAEWTH - 20 BHE
BiTabids i

HeMOEE THRBMEMREIAY CH- L HI8E
(BT 1484, L1 260%)D 55, 4084 (81.9%) A A&
AR A REREEE X SRR 2, T 040%0 Lk
CHEOREFBOHON(£E). BE—0RELLTRE
Zh o3 R CRERIHE 2ACR 7 — FEH 290)
TH3N, BHRHL268 (BF2E, KF58L)H- 1
BRZAEBRBEORDONAFEDIZ LA FIFEEKT
O

2 [ oo i B EF T RE R A T AT RLE T BRI (LA X SR A
FR408H 5 E(1.2%) IZEMEZENL(ACR 33— F



TABLE 6 DISTRIBUTION OF X-RAY RESULTS AMONG SUBJECTS WITH ABNORMAL SECOND DIAGNEX BLUE TEST, HIROSHIMA
#6 BEBTEREREREIRREE L2F0XBRAERKREOST, B

X-Ray Diagnosis of G.I. Findings
(X-ray code: ACR)

IR AT R O X B i
(ACR X #3 — IMH)

Normal % (110,140)
Gastrie, Uleer, Niche,

or Erosion

B, - ¥z,

% 7= (2BEM (251,254,255)

Stomach Polyp B4 —7 (311)
Stomach Cancer W # (321)
Gastritis ¥ % (290)
Gastric Atrophy 1 #4542 § (290)
Prominent Rugae 822 [ #2 (290)
Other # o1t

Total &#

Persons i #i % #

Total H&&d Male % Female #*

Total Hypochlor. Achlor. Total Hypochlor. Achlor. Total Hypochlor. Achlor.

i % e 1 HERRAE it jiin 30 B RE it {5 R 5 k=330
No. # % No. ¥ % No.¥ % No.#t % No ¥ % No ¥ % No#H % No ¥ % No¥ %
249 54.1 42 65.6 207 52.3 77 44.3 9 52.9 68 43.3 172 60.1 33 68.8 139 58.4
26 8.7 5 7.8 21 5.3 21 12.1 4 235 17 10.8 5 17 1 2.1 4 1:%
16 3.5 2 3.1 14 3.5 5 2.9 0 0.0 5 3.2 11 3.8 2 4.2 9 3.8
5 1.0 2 F. 3 0.8 3 1.7 1 5.9 2 1.3 2 0.7 1 2.1 1 0.4
82 17.8 b 7.8 77 19.4 36  20.7 1 59 35 22.3 46 16.1 4 8.3 42 17.6
11 2.4 0 0.0 11 2.8 4 2.3 0 0.0 4 2:5 7 2.5 0 0.0 7 2.9
5 1A 1 1.6 4 1.0 3 1.7 0 0.0 3 1.9 2 0.7 1 2.1 1 0.4
66 14.3 7 10,9 59 14.9 25 14.4 2 11.8 23 14.7 41 14.3 6 125 35 14.7
460* 100.0 64 1000 396 1000 174* 100.0 17 100.0 157 100.0 286* 100.0 48 100.0 238 100.0

408 60 384 148 14 134 - 260 - 46 214

* Refers to total number of diagnoses, which is greater than total number of persons X-rayed. Gastritis, gastric atrophy and prominent rugae with ACR
code 290 were divided by the chart review of G.I. X-ray findings.

CHILBEGEETRL, XBERELEE LD S, ACRI— FHEHZWOhIzH TAH A, WHMIES LI UBBREORI I, BHEOWNLE
X EERRoBRFICL > THEL 2.



TABLE 7 SUBJECTS WITH SUSPECTED STOMACH CANCER ROENTGENOLOGICALLY

ET X@HETH

WORECDH > it H

MF No. Sex Age
MF # & el B3

Gastroscopy

T PR 8 e T

Follow-up and Remarks
BT L 5 Ui

M % 65  Probable cancer #®DEW

Surgery; adenocarcinoma found

FHIR; M ER

F & 45  Not done Ei Repeat G.I. series normal (private physician)
HEXBEETEER (MEEIZT)

M 68  Erosive gastritis  BEEM{% 2 Active hepatitis i 81145 AT 92

F 52 Not done # H Polyp on G.1. series 1969
19684 DL EX METHEY — 7

M 66 Benign polyp BiE#RY -7 Gastric cytology Class I W #lilfais Class 1

Diagnex Blue tests; these cases are listed in
Table 7. As can be seen, one subject was proved to
have stomach cancer at surgery. No metastases
were found. At the time of diagnosis there was no
evidence of gastrointestinal bleeding, anemia,
or weight loss.

The relationship between radiation dose and the
results of both Diagnex Blue testing and X-ray
examination was analysed, but no significant
correlation was observed (Table 8).

At present, 38 persons of 408 with both abnormal
Diagnex Blue tests and stomach abnormalities
on X-ray have been gastroscoped at ABCC in
Hiroshima. In every case but one, the X-ray
findings have been corroborated by gastroscopic
examination.  Five other subjects with abnormal
gastric acid but with normal gastrointestinal X-ray
were gastroscoped; three of these revealed mild
gastritis and two appeared normal.

Finally, 17 Hiroshima subjects with both abnormal
Diagnex Blue tests and stomach abnormalities on
upper  gastrointestinal radiological examination
were  admitced for augmented histamine gastric
analyses (Table 9). These subjects were among
those referred for gastroscopy. Three of these
persons gave a history of mild epigastric fullness
after eating, but none had other symptoms or signs
suggestive of gastrointestinal disease. Two
subjects, both women, were given caffeine racher
than histamine as a gastric stimulant because of
advanced age and moderate debility. It is of
interest that in both cases gastric pH rose, rather
than fell, after caffeine stimulation.

It is also clear from Table 9 that only 2 (subjects
3,9) of 10 persons who received histamine were
truly  achlorhydric; chat is histamine unrespon-
siveness was demonstrated. Each of these two
subjects had gastritis on both X-ray and gastroscopy.

1) DI H HF N DERHZHTIZRLE. 2
IR L& 51, 1HIERMc L - THBBALEES
mH, EREEDLRL S S s@t&&wﬁahﬂtu?fu:
MAEm, FE R ERND ORI L s

e At & AR A B I EIE RO R H 5 0 IEX MR
DR EOBMOBIF 2 0 THIF L 227, HiE4HEMEIE
Roohihs/(£8)

BEEERREREORLARY T, XSkt H
WERLAE4BBDS b, 8HAR (jii‘(“ilfj..uABCC
THNREEEE 2. LAl ER, Bz oTX &
HrRAE NSRS THEENE. 20@EY, W
HERBIE Fr S AT T, WIBXMMEEA LN B 5 -
SNz >WTHNBMMES T4 -2, 3BT
ROUBHLN, 2HZIEHD LI TH- 1

et iz, ETHMBEREOKT A RS T, Rt
EXBBETHOREFROSNAERO N RELTS N,
AfRLTEZ % 3 A BB HEREL 22 (£9). 2h
bNHIE, BARKMEZZOAHOLBTHES. 20
3B O3 KL, ERICBIED FE SN RS,
BIGEAERET 3 T OMOERLEET LD 2. &
F2EE, BEHEPEEOERHH L0, Biiyik
flFAE LT A s > 0bIzA 724 085%
T BB EE N T A REBOBF R pH 1 FlEY
T, DLALERZFR LA Z L ITRELRE .

FOULNE, A I 52T A0 D 24
(W3, 9)DAAHOmMETE, +4bb, L2AF 3
RHLTERRTH -2, 2028 IFvTFht XEHkE
R UBRRE THRN S
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TABLE 8 DISTRIBUTION OF SUBJECTS WITH ABNORMAL SECOND DIAGNEX BLUE TEST BY RADIATION DOSE AND X-RAY RESULTS

#8 F2HEFSEEEMESETRNLELLE0ST: HAHE - XHMBER LN

Total Results of Test Hifs 4
X-ray Diagnosis of G.1. Findings Bhbi Hypochlorhydria {4 Achlorhydria % B fE
(X-ray code: ACR)
W BB R 0 X 18 3 I o 22 BE lod) g g, Pose MR Do) 0 ey Doee S8 rad) \rc
(ACR X #= — FHH) o100+ 199 <1 Unko Wiy 3 o0+ 199 <1 Unke dA gt 100+ 199 <1 Unk di
EN o EENi R o M T

Normal iE% (110,140) 249 31 76 70 8 64 42 3 16 9 1 13 207 28 60 61 7 51
Stomach, Ulcer, Niche,
or Erosion
B, =9 ¥z,
T ILEEMN (251,254,255) 26 4 T 4 0 11 5 0 0 2 0 3 21 4 1 2 0 8
Stomach Polyp W+ Y —7 (311) 16 4 5 5 2 0 2 0 0 14 1 0 14 4 5 4 1 0
Stomach Cancer il (321) 5 1 1 1 0 2 2 0 1 0 0 1 3 1 0 1 0 1
Gastritis 1 # (290) 82 11 21 18 ¥ 31 5 0 2 0 0 3 T7 11 19 18 1 28
Gastric Atrophy T ¥sREz5#4 (290) 11 1 i 0 0 3 0 0 0 0 0 0 11 1 7 0 0 3
Prominent Rugae B8 fE#e (290) 5 2 2 0 0 1 1 0 1 0 0 0 4 2 1 0 0 1
Other 2 o) fl 66 10 =20 13 0 23 7 0 3 0 0 4 59 10 17 13 0 19
Total F 460* 64 139 111 11 135 64* 3 23 12 2 24 396* 61 116 99 9 111

*Refers to total number of diagnosis, which is greater than total number of persons X-rayed. Gastritis, gastric atrophy and prominent rugae (each
ACR code 290) were determined by review of X-ray reports.
CHUEBHErEERL, XEERESLAK LIV 2. B, UHESHE L UBBER (h £hACR 2 - FHEHEZW) oX51E, XBEH#ESO
BEHLCETHEL L.



TABLE 9 RESULTS OF TUBED GASTRIC ANALYSES

#9 MEEBHHREOESR
MFE No. Age Sex Gastroscopy Findings Baseﬁ'ne Gastric Stimulant 1 hr pH 3rd Test
EEEHES £ 45 71058 4 R g e RO, ...
: il oH s Walgm  PH LRI 5 3 e g x
1 50 [ % Atrophic-Hypertrophic Gastritis i 58 H %% % 5.41 Histamine 1.47 A
2 71 F Atrophic-Hypertrophic Gastritis # EEREE % 3.30 Caffeine 7.89 A
3 54 F' Atrophic-Hypertrophic Gastritis # i@ M iE® % 7.72 Histamine 7.92 A
4 64 F Atrophic Gastritis FAATEW % 6.70 Histamine 2.82 A
5 54 M % Atrophic-Hypertrophic Gastritis # #i BB AEE % 7.35 Histamine 2.88 H
6 50 F Atrophic Gastritis AWMLY 3.18 Histamine 1.79 H
7 66 F Gastric Polyp WA — 1.57 Histamine 1.25 N
8 45 E Atrophic-Hypertrophic Gastritis Z i fEBF NN % 7.06 Histamine 1.97 A
9 67 M Atrophic-Hypertrophic Gastritis ##i BN EY % 8.00 Histamine 7.73 A
10 61 M Atrophic-Hypertrophic Gastritis : MBS % 5.59 Histamine 1.42 N
11 57 M Atrophic-Hypertrophic Gastritis ##itEB M EEH £ 6.96 Histamine 1.85 A
*A: Achlorhydria iz g H: Hypochlorhydria {#& ¢ N: Normal [F #
In spite of the fact that 8 persons had gastric pil B8R, LRSI v EHIz T Y MR "Tﬁlil il

levels less than 3.5 when the Diagnex Blue granules

were  administered following administration of

(third Diagnex Blue test), only subjects
7 and 10 had a normal Diagnex Blue test.

histamine,

DISCUSSION

Since 1879 when Van Der Velden first suggested
an association between achlorhydria and stomach
cancer,12 it has been clear to most investigators
that such a real.13-15  Comfort
has argued that the acidless stomach is ‘fertile soil’

relationship is

for the growth and development of stomach cancer.16

He has also shown that while stomach cancer
itself may lessen the acid-producing capacity of the
stomach, achlorhydria usually precedes stomach

cancer, and often by more than 20 years.

In 1955, Segal et al published their results with
Azure A (Diagnex Blue), a cation exchange resin.17
In the presence of a pH of 3.5 or lower, the orally
administered dye-resin complex normally dissociates.
The dye is then absorbed and is eventually excreted
in the urine, which it colors blue. Using caffeine
as the pretest gastric stimulant, Segal was able to
avoid any false positive reports of stomach acidity
and to restrict false negative reports to 5% of his
sample.

Two years later, Poliner et all8 reported that in an
American series 15% were achlorhydric by Diagnex

Blue. However, 75% of these supposed abnormals

11

REA DR U A (38 3 (a1 0E 45 W e B 1 M 35 05) o0 '8 8
pH #* 3.5 T Th- 1z b b5+, M'p”"’“"?rﬁ'ﬁitf

i ww“#ﬁmﬁnwtmu,&m7b*dm¢”
Thoic.

z =

18794FE 12 Van Der Velden #7#1@ T BB IE & W & o)
MR LTLIE, " BEELSBEOMELNE O

% - 13718

KHEIZL-THLELIZERT Comfort {4, e
BOEPEEOSE LMKt 65 EFEL

BEIZOLDIE- TLEEIWHEIIETTa22E LK
oA, MEAEIL, WECOLTTAZENE L, WHEL
T, 0FD EIRTTE2L0b22E2BHTVE

19654F 12 Segal 5 1%, M4 4 v IS CH 5 Azure A
(Diagnex Blue ) # i W /- H ki & &8 L 7~ pH A*
SBLLTFThHAE, MRIBU 2 F IS 87 10 e o
LTEFERI = h, SRehcHEd = TR & M il
T 5. Segal (3, WHEEIZ (20T 5 (A8 M’.ﬁ:é-‘,ﬂ T A
ﬁmcmﬁm'uﬁﬁwﬂﬂmbLTﬁ714yémp
22LI2&T, #AEMRO S %I ABMENAIENE 2 2
EHTE L

"’ |

%D 2iEH%IZ Poliner 518 (%, R #1 A 15%
#MWﬁEmmmwﬁfmwm BLLA, RfLER
SNFEROTS% L, REEE2IHOCoO S mRE T3

75 a7



had stomach acid by intubation gastric analysis.
More recent studies in Japanl9 and elsewhere20
have supported the contention of Poliner and
co-workers that a high rate of false positive reports
of achlorhydria results when caffeine is used as the
gastric stimulant in the Diagnex Blue test. The
false rate subjects was 72.2%
if pH<2 is used as a criterion for acidity. However,
we have shown recently that AHS members who
had Diagnex Blue achlorhydria in 1959 have had
an increased rate of stomach over the
ensuing years.7 The data reported here reflect
the fact that most of these so-called ‘achlorhydrics’
Indeed,
when Diagnex Blue was administered to 13 subjects
at the the presence of
stomach acid (pH<2), 7 subjects had ‘achlorhydria’
using the oral test. Three additional subjects had
‘hypochlorhydria’ under the same circumstances.

positive in  our

cancer

do not have histamine unresponsiveness.

time each demonstrared

It is noteworthy that in the present series one of
the three histamine-tested patiencs (Table 9,
subjects 7,10,18) who had a normal third Diagnex
Blue test also had a baseline stomach pH below 2.
These are discordant findings; that is, unexpected
abnormalities, shown by Diagnex Blue in the face
the possibilities that
We doubt this is

of adequate acidity, raise

the test material was impotent.

the case. Alternatively, the Diagnex Blue test may
measure aspects of stomach dysfunction other
than the pH alone. Definite conclusions cannot

be drawn on the basis of our experience with these
20 pacients, but it is possible that
integrity of the gastric mucosa in some way controls
the Diagnex Blue . dissociation-and-absorption
cyele. It is interesting in this regard that only
the subject with the normal third Diagnex Blue test
did not have gasuwitis.

the overall

One might conclude that the Diagnex Blue test
detected an abnormality in most of the other patients,
namely that results of histamine
stimulation would not have caused one to suspect.
This reflection of overall mucosal integrity rather
than of acid producing capacity alone may be the

wny the Diagnex Blue test does predict

their gascritis,

reason
stomach cancer risk in our population.

The above considerations show that clinicians
have ample evidence to warrant abandoning the
label ‘achlorhydria’ for certain results of the

tubeless gastric test. Its usefulness as a screening
tool is not diminished, but confusion with the actual
acid responsiveness of gastric mucosa should be

avoided.

DFEALLEN R 5Nk b o HEY 5 EU2 0o
FEEE 2 B 10 3 O 0 AF9E T 0k, 5B O  EERRE M )
BT = A EBEAUWEIBA L LTHV 3 & MEEE (LS
HEABEIZRHNS &0 F Poliner & k U % o 4L [[E e
HEOWRE ZHTIRMIBoAT VS, pH< 2 485
OHHEL LB AODIHN OB O (1 172, 29
Tholo LA L, 19594 o35 W 45 19 1815 5 © e
HEROONZEAMFERAELRE 21220808
WREEOH VI EARFEDENTVS.T = IZHR 5
LAERTE, Wbhoa [ BB | OKSGA 283
ERET2ZE250T 03, %, 13410t
(PH < 2) OFFEP0 6 NN, BYEY HEEIE %
BEfTL- bR THETMEE | 221 20ED
32E, FUERMEDS & TIERE| #25L 7.

e

(4

SEOMEMD I 5T, A5 I L BE5EOE 3 [N
THRBIEWEDEREA LN TH- 38 (% 9 OEM
7, DB XTF18) 5 451 %12, Wit M pH ¢ 2 1) F
Thoa L ZERFEACMTS. ZAEPBELEAFR TS
5. BHBENF+HThH3 128 h b6, MY
BIEMETHONZLIANB A TLE VRS E LI L
DIIMEBEAIERENCH 2 2 L OTREME S0+ 5 &
DTHEN, bbhNIEZOITEEM A LTEVE L -,
—7, BEWHHEBESRTE, Hoiat s+, Loy
WRME LT 38120528 LAk v, 20204 (2
DVTH, BEIZIESTOTHEA, LR o b
HETHSD, WM MM A EEEA, 2 AL 200
Fob CHEE R O BRI 7L R LR LT
AUEEMEA S Z. O IZEM LT, 3 e i
BIERECLE T mH R 0BT EOELN LA -
I EFBEREVWEZIATHS.

ZOMDOKREFTDBEBEIZL VTR, 253 vifilimoi
RSBV EBETIILEES Lo 8%, T4 P
b, HRAEHEBHBEERE L > THINTE 72 & &
Ml ThbEnThd). BEEREBEREY, 2ok
FUICEBETWRED A L 5T, T 21805 Het s
LRMT3ZLATELLVLIZLY, hhbhOWE
P2 HEEEREELE CORECIL->T T
ZIEHFTEEBHTHAESI.

EFEZBERECRD SN 3MOERI24 LT
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One of our reasons for resuming the testing of AHS
members with Diagnex Blue has been the suspicion
that the rate of achlorthydria reported here in 195921
was erroneously high (44.2%). It was cerrainly
higher than the rates for Japan reported by Wada
et al, 19 and was approximately twice that among
Japanese living in the Los Angeles area.22

However, despite strict adherence to the suggested
test procedure and despite our efforts to repeat the
test in all subjects with an initial report of
achlorhydria, we a higher prevalence of
Diagnex Blue achlorhydria than was reported in
1959. Since the AHS population is now more than
10 years older than it was when tested previously,
the increase in prevalence of achlorhydria might
have been anticipated, since it is established that
stomach acid diminished with age. It is also
possible that because our test
rate is less than 35%, we have unwittingly selected
a sample population with more stomach disease than
the general population in Japan. However, it is
equally true that very few of the persons who had
this study have had
gastric complaines. In addition, since the acceptance
of our screening program has been relatively low
among the persons most likely to have achlorhydria
(those over 70 years of age), the cause of the high
[t is certain

found

firsc acceptance

gastroscopy in significant

rate of achlorhydria remains unclear.
that A-bomb radiation exposure dose is not a factor.

As noted, histamine testing casts doubt on most of
the diagnoses of ‘achlorhydria’ the
Diagnex Blue test. Nevertheless, the resules of
our X-ray follow-up showed that whether or not the
tested subjects ‘truly have achlorhydria, most of
them do
Our X-rays were not interpreted in a ‘blind’ fashion,
since our radiologists knew that the patients are
referred because of abnormal Diagnex Blue tests.

made using

not have completely normal stomachs.

Also, the confirmation of radiographic impressions
by gastrocamera, while essentially complete in our
series, was performed with knowledge of roentgeno-
logic findings, and biopsies were not performed.
Nevertheless, these proved to be meaningful clinical
adjuncts to Diagnex Blue testing.

The authors are aware thar, in the past, the roentgeno-
logic, and even endoscopic, diagnosis of gastritis
has been controversial. However, the radiclogists at
ABCC based their impressions of gastritis on criteria
in accord with more reported
roentgenologic and histologic

recently investi-
gations correlating

findings. 23,24
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PEABEERE A R E O TS B RE Y EE L Am
Ho—-21, 1959 @ ABCC O &2 8§ E AF 7 5 B
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Since the Diagnex Blue test is relatively simple to
administer, since in our population it leads to the
detection of stomach disorders in a high proportion
of asymptomatic persons who have chat test, and
since it does predict stomach cancer risk in our
population, we are reluctant to abandon it. However,
it would be difficult, if not impossible, to continue
to X-ray each AHS member with consistently abnormal
Diagnex Blue tests;
simply too great. Therefore, we have recently added
antiparietal cell antibody and serum pepsinogen
procedures to our screening program on all AHS
subjects who have a first Diagnex Blue test. The
is to still further the percentage of
persons who are referred for fluoroscopic examination
but who are found to have normal stomach X-rays.

the number of such cases is

aim reduce

Since prior study has shown an especially high risk
of stomach cancer in those with both abnormal
findings in Diagnex Blue and pepsinogen tests,?

such cases are most in need of further study.

Of serious import in the ongoing medical examinations
population samples 1is the
exposure of subjects to ionizing radiation to the
extent which is absolutely necessary. In some
selected cases, doses from medical X-ray exposure
are of the same or greater order than those from the
A-bomb — especially those subjects who received
fluoroscopy.25  For these greac efforts
have been and are being made to estimate the doses
institution 26

of our limitation of

reasons,

from all X-ray procedures in
and in others.25

our

A target for future research into stomach cancer
in Japan lies in study of epidemiologic and etiologic
of gastritis. ABCC has considerable
information on socioeconomic, dietary, and genetic
parameters of the study population; further analyses
of these are indicated.

aspects
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