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An HLA study on 149 Japanese patients with Crohn’s disease
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Summary: To search for possible immunogenetic roles in the pathogenesis of Crohn’s disease, we ex-
amined the HLA-A, -B, -C, -DR and -DQ locus antigens in 149 Japanese patients with Crohn’s disease. All
patients were living on Kyushu island. We also examined the HLA of 136 healthy controls who resided in
Kyushu. The results were compared with both controls throughout Japan and Kyushu controls. In Japanese
patients with Crohn’s disease, HLA-DR4, especially -DR4.1, and -DQ4 were more frequent than in the con-
trols throughout Japan and in Kyushu. In light of these observations, an immunogenetic factor may have
some role in the development of Crohn’s disease. The susceptibility to Crohn’s disease may relate to HLA-
DRA4, especially -DR4.1, and -DQ4, in Japanese patients. Gastroenterol Jpn 1992;27:496-501.

Key words:

Introduction

Sixty years ago, Crohn et al.! reported the first evi-
dence of a new clinical entity. Numerous studies
have been performed to elucidate the pathogene-
sis of Crohn’s disease (CD)?, however little pro-
gress has been made. Immunological mechanisms
appear to be important in the pathogenesis of
CD?*,

To examine the immunogenetic background of
CD, we studied the relationship between HLA
systems and CD, and noted a strong positive asso-
ciation with HLA-DR4 in Japanese patients with
CD*. In the international literature, a number of
investigators failed to obtain evidence for a signifi-
cantly increased risk of CD with any particular
HLA phenotype’.

In our ongoing studies of CD>!!, we examined
the immunological aspects of CD. In 108 CD
patients, we found an increased incidence of
HLA-DR4, especially DR4.1'2. We have now
acquired data on HLA antigens from a large num-

Crohn’s disease; HLA, inflammatory bowel disease.

ber of Japanese patients with CD and compared
them with controls throughout Japan and with
control subjects living on Kyushu island.

Patients and Methods

Patients

Between October 1987 and March 1990, 149
Japanese patients with CD (106 men and 43
women) were treated in our hospitals. The diagno-
sis was made on the basis of clinical manifesta-
tions and radiological and histological findings.
They were classified to three types (45 ileitis, 25
colitis and 79 ileocolitis type).

Controls

Four hundred and seventy-two unrelated,
healthy Japanese who were examined at the Third
Asia and Oceania Histocompatibility Workshop
served as the controls for a comparison of HLA
antigen frequencies (Japanese controls)'>!. In
addition, we also examined the HLA of 136 unre-
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Figure 1. Map of Japan.

lated, healthy controls who were living on Kyushu
island and compared them with HLA of patients
with CD (Kyushu controls).

HLA wyping

HLA-A, -B, -C, -DR and -DQ typings were per-
formed by the method of Terasaki’s microdroplet
lymphocyte cytotoxicity test'’, using antisera dis-
tributed at the Third Asia Oceania Histocompati-
bility Workshop. B lymphocytes isolated by the
nylon wool method were used for detection of
HLA-D locus antigens.

Statistical analysis

For evaluation of possible HLA associations the
chi-squared test was employed. Fisher’s exact test
was used when the number of the case studied
was less than five. P-values were corrected for the
number of antigens studied (class I antigens:
n=350, class II antigens: n=13) and then termed
Pc'®. A Pc of less than 0.05 was considered to be
significant. Odds ratio (OR) was calculated by the
formula (P*xC™)/(P~xC*), where P* or P~
denote the number of patients positive or negative
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Table 1. Frequency of HLA class | antigens in CD compared with
controls throughout Japan

AF (%)
HLA cb J-c* x? Pc OR (Clgs)
n=149 n=472
A2 443 40.7 0.6 NS
Al 242 17.2 36 NS
A24 55.0 68.4 9.0 NS
A26 18.8 21.2 04 NS
A31 16.1 125 1.3 NS
A33 14.8 95 3.2 NS
B7 34 129 9.9 NS
B13 2.7 3.8 0.2 NS
B27 1.3 0.4 04 NS
B35 10.7 15.5 2.1 NS
B39 8.7 7.2 0.4 NS
B44 12.8 10.8 0.4 NS
B46 134 10.2 1.2 NS
B48 4.0 47 0.1 NS
B51 235 142 7.1 NS
B52 14.1 235 6.0 NS
B54 22.8 14.0 6.5 NS
B55S 54 3.8 07 NS
B59 20 7.0 43 NS
B60 148 106 19 NS
B61 215 235 0.3 NS
862 154 155 0.0 NS
B67 2.0 1.1 0.2 NS
Cwt 329 275 16 NS
Cw3 423 494 23 NS
Cwd 54 7.2 0.6 NS
Cw7 22.8 23.7 0.1 NS

AF: antigen frequency. J-C: Japanese controls. NS: not significant.
Pc: corrected P (P multiplied by the number of antigens tested). OR:
odds ratio. Clgs: 95% confidence interval.

for a specific antigen, and C* or C~ denote the
number of controls positive or negative for this
antigen.

Results

1. Comparison between patients with CD and

controls throughout Japan

In Table 1, the frequency of HLA-A, -B and -C
antigens is shown for patients with CD and Japa-
nese controls. There were no significant differ-
ences between patients and Japanese controls.
Table 2 presents the distribution of the frequency
of HLA-DR and -DQ loci. Particular attention was
accorded to the distribution of antigen DR4
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Table 2. Frequency of HLA class Il antigens in CD compared with controls throughout Japan

Vol. 27, No. 4

AF (%)
HLA cD J-c1 x? Pc OR (Clgs)
n=149 n=472
DR1 27 123 10.6 Pc<0.025 0.197(0.115-0.338)
DR2 18.8 343 12.9 Pc<0.005 0.443(0.399-0.491)
DR4 61.7 4.7 18.2 Pc<0.00025 2.253(2.171-2.338)
DR4.1 45.0 244 23.2 Pc<0.000025 2.5636(2.352-2.735)
DR5 228 18.6 1.3 NS
DR11 54 6.1 0.1 NS
DR12 141 7.6 57 NS
DR6 20.8 16.1 1.8 NS
DR13 154 6.1 12.7 Pc<0.005 2.788(2.346-3.313)
DR14 40 55 0.5 NS
DR8 315 248 27 NS
DR9 18.8 26.1 33 NS
DR52 64.4 523 6.7 NS
DR53 69.8 64.8 1.2 NS
DQ1 46.3 64.4 15.5 Pc<0.00025 0.477(0.445-0.512)
DQ3 389 54.7 11.2 Pc<0.025 0.529(0.477-0.587)
DQ7 208 18.6 03 NS
DQ4 43.0 10.2 82.3 Pc<1.5x10" '8 6.651(6.024-7.344)

AF: antigen frequency. J-C: Japanese controls. *: quote from the data of Aparicio et al.'*. NS: not significant. Pc: corrected P (P multiplied

by the number of antigens tested). OR: odds ratio. Clgs: 95% confidence interval.

(x*=18.2, Pc<0.00025, OR=2.253). HLA-DR4.1

in Kyushu controls

(x*=13.8, Pc<0.005,

was the more frequent subtype of HLA-DR4
(x?=23.2, Pc<0.000025, OR=2.536). On the other
hand, compared to the Japanese controls, the
incidence of HLA-DR1 and -DR2 decreased, pos-
sibly due to the increased frequency of -DR4. As
shown in Table 2, HLA-DQ4 was significantly
(x*=82.3, Pc<1.5x 10718, OR=6.651) higher than
that in the healthy controls, DQ1 and DQ3 were
less frequent in CD (y2=15.5, Pc<0.00025,
OR=0.477 and y’=11.2, Pc<0.025, OR=0.529).

2. Comparison between patients with CD and

Kyushu controls

Table 3 shows the frequencies of HLA-A, -B
and -C locus antigens in 149 patients with CD.
The results were compared with those of 136
Kyushu controls. There were no significant differ-
ences between patients and Kyushu controls.
Table 4 summarizes the results of the HLA class I1
antigens compared with data on the Kyushu con-
trols. HLA-DR4 incidence in CD was greater than

OR=2.451). HLA-DR4.1 was the more frequent
subtype of HLA-DR4 (y?=23.0, Pc<0.000025,
OR=3.628). DQ4 was more frequent in CD com-
pared with Kyushu controls (y?=22.7, Pc<
0.000025, OR=3.699), while the incidence of DQ1
was decreased.

3. Comparison between Japanese controls and
Kyushu controls
We found no statistically significant difference
between Japanese controls and Kyushu controls
(data not shown).

Discussion

HLA, the major histocompatibility system in
humans, is one of the most polymorphic genetic
systems and locates on chromosome 6!”. In the
past two decades, strong associations between
HLA and susceptibility to certain diseases have
been demonstrated and the biological role of HLA
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Table 3. Frequency of HLA class | antigens in CD compared with
Kyushu controls

AF (%)
HLA cb K-C x2 Pc OR (Clgs)
n=149 n=136

A2 443 353 24 NS
Al1 242 16.9 23 NS
A24 55.0 68.4 5.3 NS
A26 18.8 29.4 44 NS
A31 16.1 14.7 0.1 NS
A33 14.8 10.3 1.3 NS
B7 34 10.3 44 NS
B13 27 44 0.2 NS
B27 1.3 0.7 0.0 NS
B35 10.7 14.0 07 NS
B39 8.7 59 0.8 NS
B44 12.8 11.0 02 NS
B46 13.4 59 46 NS
B48 40 59 05 NS
B51 235 20.6 0.3 NS
B52 14.1 235 42 NS
B54 228 15.4 25 NS
B55 5.4 5.1 0.0 NS
B59 20 59 1.9 NS
B60 14.8 14.0 0.0 NS
B61 215 221 0.0 NS
B62 15.4 19.1 07 NS
B67 20 44 07 NS
cwi 329 27.2 1.1 NS
Ccw3 423 515 24 NS
Cw4 5.4 59 0.0 NS
Ccw7 228 19.9 0.4 NS
Ccwo 18.1 19.9 0.1 NS
Ccwi10 20.8 27.2 1.6 NS
cwi1 134 44 7.0 NS

AF: antigen frequency. K-C: Kyushu controls. NS: not significant.
Pc: corrected P (P multiplied by the number of antigens tested). OR:
odds ratio. Clgs: 95% confidence interval.

may prove to be of great significance. These con-
siderations led to the search for HLA-disease asso-
ciations, particularly among patients with disease
of unknown etiology. In studies on the HLA of
these patients, many associations were found'®",
In 1979, Thorsby and Lie® reported findings of a
relationship between HLA systems and CD. In
Dutch patients with CD, the antigen B18 showed
an increased frequency?’ and an incidence of
HLA-B12 was reported to be increased in Vien-
nese patients??. However, a few studies revealed
some statistically significant association between
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HLA and CD in Caucasians®.

In 1984, we examined the HLA of 62 Japanese
patients with CD and noted a strong positive asso-
ciation of HLA-Bw46, B51, DR4 and DRS5*. Fur-
ther, in 1989, we examined the relationship be-
tween HLA systems in 108 CD patients and noted
an increase in the frequency of HLA-DR4, espe-
cially DR4.1'2, In the present study, we again not-
ed the strong positive association of DR4 and DQ4
with CD compared with both the all-Japan con-
trols and the Kyushu controls. In a study on CD
patients living in the Tokyo area, Yagita et al.?
found the association of HLA-DR4 and DQw3. In
the further study from their laboratories, HLA-
DR4, DR53 and DQw3 were reported to be signifi-
cantly associated antigens®. In addition, a large
study conducted in Japan showed that HLA-DR4
is more frequent in Japanese patients with CD.
Thus, it may be concluded that HLA-DR4 is more
frequent in the Japanese patients with CD. As for
the DQ locus antigen, there have been three
reports™~% which conflicted with our results. HLA-
DQ4 is a newly recognized antigen and is thought to
be linked to HLA-DR4.1". Indeed, we found that
the frequency of both HLA-DR4.1 and DQ#4 is
statistically higher than that of both the controls.

All patients we tested were living on Kyushu
island. Therefore, we established a control group
(Kyushu controls) as living on Kyushu island
rather than the control group living in various
parts of Japan. The HLA distribution in the
Kyushu controls was not significantly different
from the Japanese controls. Within the Japanese
population, there is no regional difference in the
HLA antigens. The Japanese are a relatively
homogenous race, and this factor may explain the
positive association observed in Japanese patients.

CD has generally been considered to have a
higher incidence among people of Jewish ori-
gin’®?’. In addition, the involvement of genetic
factors has also been suggested by familial aggre-
gation. In Caucasians, familial occurrences have
been reported®-*!. In Japan, an increasing atten-
tion has been directed to the familial occurrences
and many cases were reported®?>*, Hiwatashi et
al.** reported that the familial incidence of CD in
Japan is more frequent than the expected preva-
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Table 4. Frequency of HLA class |l antigen in CD compared with Kyushu controls

AF (%)
HLA o)) K-C Pc OR (Clgs)
n=149 n=136
DR1 27 10.3 57 NS
DR2 18.8 36.8 11.6 Pc<0.01 0.398(0.344-0.461)
DR4 61.7 39.7 13.8 Pc<0.005 2.451(2.182-2.752)
DR4.1 45.0 18.4 23.0 Pc<0.000025 3.628(3.126-4.211)
DR5 228 16.2 2.0 NS
DR11 5.4 29 0.5 NS
DR12 14.1 8.8 1.9 NS
DR6 208 19.9 0.0 NS
DR13 154 125 0.5 NS
DR14 4.0 74 15 NS
DR8 315 25.0 15 NS
DR9 18.8 309 5.6 NS
DR52 64.4 529 3.9 NS
DR53 69.8 62.5 17 NS
DQ1 46.3 62.5 75 NS
DQ3 38.9 471 1.9 NS
DQ7 208 184 23 NS
DQ4 43.0 16.9 22.7 Pc<0.000025 3.699(3.164-4.323)

AF: antigen frequency. K-C: Kyushu controls. NS: not significant. Pc: corrected P (P multiplied by the number of antigens tested). OR: odds

ratio. Clgg: 95% confidence interval.

Table 5. HLA study in Japanese patient with CD

Author n HLA Year References
Fujita et al. 62 Bw46, B51, DR4, DR5 1984 4
Yagita et al. 47 A31, B51, Bw61, DR4, DRw53, DQw3 1986 23
Asakura et al. 36 DQw3 1988 25
Matake et al. 108 DR4 (DR4.1) 1989 12
Kobayashi et al. 30 DR4, DRw53, DQw3 1990 24
Present study 149 DR4 (DR4.1), DQ4 1992

lence rate. Thus, an increase of familial incidence
suggests the involvement of an immunogenetic
influence in the pathogenesis of CD.

Several immunological studies were carried out
in patients with inflammatory bowel disease
(IBD). In CD, investigation of lymphocyte func-
tions showed a normal response to mitogenic stim-
uli*>*® and no evidence of deficient helper T cell
function for pokeweed mitogen stimulated immu-
nogloblin synthesis®. Studies on lymphocyte phe-
notype revealed a normal proportion of helper/
suppressor T cells®*’. Thus, there is little evidence
that CD is a classical immune disease of “autoim-
mune” type.

The notion that ulcerative colitis (UC) may be
some form of an autoimmune reaction also has
been given attention. Antibodies able to bind to
colonic epithelial cells were first described in
1959°%. This finding has been confirmed and
expanded upon by many investigators>>. Consid-
eration must be given to the results of HLA distri-
bution in Japanese patients with UC. The fre-
quency of Bw52 and DR2 in Japanese patients
with UC is high®. Thus, among IBD, there must
be a clear and definite difference between CD and
UC regarding immunological aspects and an
immunogenetic background.
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