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Abstract—The observations of HLA-genotyped 13 family cases of Hodgkin’s disease
including 7 pairs of affected sibs, 4 parent/child cases and 2 pairs of first cousins are

reported.

Among the pairs of affected sibs, an excess of HLA identical patients (6 observed
out of 7) (1.75 expected) do not reach the level of statistical significance.

However when the results are pooled with international data, the increased frequency
of HLA identity among the affected sibs reaches a significant level (P<0.05). This
observation strongly supports the hypothesis of the role of the HLA complex as one of

the factors of susceptibility to Hodgkin’s disease.

INTRODUCTION

Hobckin’s . disease (HD) differs notably from
other malignant hemopathies in the high fre-
quency of multiple family cases, the risk hav-
ing ‘been evaluated as three times higher for
close relatives [1, 2] and seven times higher for
siblings {3] than for the general population.

The nature of the relationship between
HLA antigens and an increased risk of
Hodgkin’s disease is still being debated. Since
the findings by Amiel et al. [4] showing an
increased frequency of the antigen 4c in the
patients, contradictory results have been pub-
lished. Some of them established a correlation
between several antigens and Hodgkin’s
disease (see review [53]) and others, no cor-
relation at all [6, 7].

However, after a survey of all of these
studies, Svejgaard et al. [8] have confirmed
from the data available for 1500 patients on
an international basis, a significant increase in
the frequency of HLA-Al, B3, B8 and Bl18.

Several other observations of familial
Hodgkin’s diseasz with regard to HLA typing,
have already been published [9-16].
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In the present study, we intend to consider
the role of haplotypes and genotypes in mul-
tiple family cases rather than the frequency of
individual markers compared to that of a
reference panel.

MATERIALS AND METHODS

Families

There were 13 caucasoid families included
in this study. The relationship between the
two affected patiemts was: siblings in seven
families, parents/offsprings in four, and first
cousins in two. The present series includes ten
new families, and three about which pre-
liminary studies had already been published
[17]. A fourth family (Family No. 3 of ref.
[17]) has not been included because, after
checking lymph node slides, one of the 2
patients was found to be suffering from non-
Hodgkin lymphoma. The proband was arbit-
rarily considered as the -earliest affected
patient in the family.

Out of a total of 2700 cases of HD examined
in the Hospital Saint-Louis, between 1958 and
1978, approximately 40 families were found as
bearing two affected members, of whom only
13 families were selected for study, both
patients being available for HLA typing.
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Patients

All patients, after histological examination
using Lukes’ criteria [18] were examined
clinically, including chest X-rays, bipedal
lymphangiography and biological analyses ac-
cording to Ann Harbor’s recommendations
[19].

All patients were caucasoids and originated
from different parts of France, except two
families (Pol. and Sal.) which were Bulgarian.

HLA typing was performed on frozen lym-
phocytes [20] by microlymphocytotoxicity
[21] for the following antigens, according to
the Workshop nomenclature [22]:

HLA-Al, 2, 3, 9, 10, 11, 25, 26, 28, 29, w192
(w30+w31)

B>, 7,8,12, 13, 14, 15, 17, 18

w21, w22, 27, w35, w38, 40.

Owing to the fact that the lymphocytes
were kept frozen thus permitting an up-dating
of the HLA type, the serology can be con-
sidered as homogeneous.

Statistical analysis

The series was too short to permit a gene or
haplotype counting in comparison with a nor-
mal reference panel.

The observed genotypes of the pairs of
affected sibs were classified into 3 relation-
ships: HLA identical, semi-identical and dif-
ferent, and compared to their theoretically
expected Mendelian frequencies: 25%,, 30%,
and 25% respectively, by x* square test.
Statistical analysis was carried out using our
own results; afterwards they were combined
with the results from other studies.

RESULTS

The relationship, sex, age and date of onset,
clinical staging and histology are summarized
for each of the 13 families in Table 1.

The sex of the proband and his related
patient was concordant in six cases and dis-
cordant in the seven others. The histological
type was identical in five pairs of patients.

HLA genotyping was clearly established in
five of the seven sib/sib families (Table 2).
However it was not possible to perform the
HILA typing for the parents of the other two
families (Roc. and Mai.), the genotypes of
their siblings were assumed to be identical in
both cases with a high probability of ac-
curacy. In the Cer. family the two diseased
sibs possibly shared in common the haplotypes
A2, Bl12 and were assumed to be HLA hap-
loidentical. In the Via. family, a paternal

cross-over has to be postulated, since a hea-
Ithy daughter has inherited an A3, B27 hap-
lotype instead of A3, Bw35.

In the HD parent/child affected families
and in the two pairs of cousins, there was no
doubt concerning the HLA genotypes (Table
3).

In the Vdb. family the patients were HLA
different and in the Bvc. family they were
haploidentical, bearing in common HLA-A3,
B18.

Some haplotypes were observed in several
families: Al, B8 in 4, A2, B12 in 2, which are
known to be in linkage disequilibrium; their
frequency is greatly dependent on the ethnic
or geographical origins of the tested indi-
viduals. If we consider only the 11 French
patients, three being Al, B8, the increased
frequency of this haplotype is not significant
because of the shortness of the series, when
compared to a reference panel [23] in which
it was present in 12 of the over 106 in-

- dividuals tested. Among the suspected anti-

gens in previous studies [8], the following
ones: Bw35, B5, B18 were observed in two,
two and one family respectively, without an
excess in frequency, the normal gene frequen-
cies being 10.4, 8.5 and 89 respectively [23].

As shown in Table 4, there are six pairs of
HLA identical sibs, one haploidentical and
none were HLA different.

These results did not differ significantly
from the expected pattern, 1.75, 3.5 and 1.75
pairs respectively. However when our results
were combined with those of five other studies
concerning a total of nine pairs of affected
sibs (9, 12, 13, 14, 15) the significance of the
P value reached P<0.05 (Table 3).

The previously published data included two
pairs of HLA-identical sibs [12], another pair
[14], two pairs of HLA haploidentical [13]
and two others [9,13]. Another one is clearly
HLA different [15]. The last pair [9] cannot
be unequivocally considered as HLA
different—as has been done in Table 4—but
possibly haploidentical too, according to the
index case chosen.

DISCUSSION

The aggregation of Hodgkin’s disease in
small communities and families has attracted
much attention. However, it is very difficult
to distinguish between environmental factors
and a hypothetical hereditary background of
susceptibility to the disease. The results emer-
ging from some recent studies have put forward



Table 1. Familial Hodgkin's disease cases. Clinical data

Age at Date of  Clinical Histological

Family Relationship Sex  onset onset stage type
Pol. Proband F 22 10.76 I A NS
Brother M 21 11.77 IIB NS
Sal. Proband M 17 12.71 III B NS
Brother M 21 12.74 11 A MC
Lev. Proband M 17 9.69 111 Uncl.
Brother M 14 11.69 IVA NS
Bon. Proband M 28 11.65 IVB NS
Sister F 28 1.72 ITA NS
Roc. Proband F 29 11.66 IA Uncl.
Brother M 32 12.77 IIA NS
Mai. Proband ¥ 32 5.76 IV A MC
Brother M 26 8.76 I1B NS
Cer. Proband F 29 5.58 ITI A Uncl.
Brother M 39 3.63 I A LP
Sai. Proband F 47 0.68 1 MC
Daughter F 15 0.71 I NS
Via. Proband M 50 0.55 111 Uncl.
Son M 18 5.70 IIB MC
Che. Proband M 44 7.67 1 LP
Son M 21 6.68 11 LP
Cha. Proband M 46 5.60 A NS
Daughter F 24 6.72 ITA NS
Vdb. Proband M 27 0.71 111 MC
Cousin M 17 0.71 111 MC
Bvc. Proband M 18 8.70 IIB LP
Cousin F 19 11.71 IIB MC

NS: nodular sclerosis; MC: mixed cellularity, LP: lymphocyte predominance; Uncl.:
unclassified.

Table 2. Familial Hodgkin’s disease. HLA haplotypes of families in which both patients were siblings

Patients Healthy relatives
Family Proband Other related Father Mother Others
Pol Aw30 B13 Aw30 B13 Aw30  BI3 A2 B5
ol A2 B5 A2 B5 Al B40 Aw24  BI2
brother
Sal Al or-,  Bw2l Al or-, Bw21 NT* Al B3
al. Al B8 Al B8 Al or-, B22
brother
A2 B8 A2 B8 A2 B8 A9 B12
Lev.  “Al0 B22 ALD B22 A3 B7 A0 B2
brother
Bon A29 B12 A29 B12 A29 B12 Aw30 B>
: Aw30 B3 Aw30 B3 A3 Bw35 A3 B7
sister
A3, A2,B7,B27 A3,A2,B7,B27 NT NT
Roc. ) brother
. Al, A26, B8, B40 Al, A26, B8, B40 NT NT Al, A26,B8, B40
Mai. brother brother
Al B8 All — NT NT All —
Cer. A9 B12 A2 B12 A2 BI2
brother brother

*NT =Not tested. : o )
In the families Roc. and Mai. the two affected sibs are only postulated to be HKA identical, since the two parents were

not available for the HLA typing.
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Table 4. HLA-relationship in multiplex cases of affected sibs

HLA genotype (pairs of sibs)

Identical Semi-identical Different
Personal data
Observed* 6 1 0
Expected 1.75 3.5 1.75
International
pooled data
9, 12, 13, 14, 15)
Observedt 9 5 2
Expected 4 8 4

*Not significant.
TP <0.05.

the following as recurrent features of
Hodgkin’s disease.

The role of environment is suspected due to
the clustering which exists not only in family
cases but also amongst unrelated individuals
living in the same geographical area [24, 23].
The family cases include first relatives, parent/
child, sibs in most cases, but also cousins [13,
16] primarily in families bearing a high de-
gree of inbreeding, in the Newfoundland [10]
or the Amish populations [26].

The main interest lies in the observations of
pairs of affected sibs. As a matter of fact the
observed excess of HLA identical pairs of HD
patients, in the pooled international data, will
give weight to more than a simple association
between some HLA antigens and HD but
rather a possible linkage between genes cod-
ing for HLA and some hypothetical others
controlling the susceptibility to the disease.

These observations provide for the first time
strong evidence in favor of the major histo-
compatibility complex, as a factor of sus-
ceptibility to the disease, in addition to en-
vironmental and perhaps infectious factors
[27].

The role played by the HLA complex may
be that of an immune response defect. In this

respect, of great importance is the frequently

observed impairment of the immunological
status, not only in the patients but also in

healthy relatives: immunological depletion
[9], immunodeficiency [10] or other disorders
[28, 29].

Interestingly enough. the higher risk as-
sociated with sibs having both identical HLA
haplotypes is in favor of a possible recessive
susceptibility. This is in agreement with the
mechanism of the immune surveillance theory
in mice, where the H-2 linked susceptibility to
virus leukemia is recessive and resistance is
dominant [30-33].

We remain quite suspectful of a possible
bias, i.e., that only the more compatible re-
lationships between patients have been pub-
lished. We therefore feel that an international
registry should be undertaken.

If the hypothesis is confirmed, the penet-
rance of the trait is probably low, since
healthy sibs identical to the index case are
often observed.

In confirming a linkage between HLA and
a susceptibility to Hodgkin’s disease, it will be
easier to establish the other factors certainly
involved: either other genes and probably
environmental factors, and also whether
Hodgkin’s disease is involved specifically, or
rather, is a part of a larger background of
immunological impairment.
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