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Abstract—In this study we evaluated some immunological features in both patients and healthy
relatives within five families with multiple cases of Hodgkin's disease (HD). Such familial
groups (at ‘high risk’ of HD), represent, in our opinion, a suilable opportunity to investigate

the role of immune-deficiency in HD.

The results obtained in the patient group confirm the well known persistent immune derangement

in long term HD survivors.

Regarding the group of relatives, we found a paitern similar to that of the patients. In
particular, a decrease in the T helper lymphocyte subset and a lower response to Con-A mitogen

were detected, which were statistically significant.

These findings, confirmed in other studies of multiple case families, could support the hypothesis
of a preexisting immune-deficiency in HD. This in turn would greatly contribute towards a better
understanding of the role of immune-deficiency in the etiopathogenesis of the disease.

INTRODUCTION
ALTHOUGH the occurrence of familial cases of Hodg-
kin’s disease (HD) has been widely reported in the
literature for many years [1-10], the significance of
HD aggregates in families and communities was
investigated particularly during the sixties and sev-
enties.

Cases of HD clustering could be considered as
mere medical curiosities or, on the other hand,
as having environmental or genetic implications.
Vianna and co-workers reported in 1974 an epi-
demiological study on familial HD [3], suggesting
that HD could be interpreted as an environmentally
determined disorder in which host reactivity, genet-
ically influenced, may play a role in the various
patterns of presentation of the disease.

In recent years, immunological studies performed
in HD patients have drawn the attention to the
possible role of immune-deficiency (ID) in the etio-
pathogenesis of HD. As is already known, a charac-
teristic biological feature of HD is an ID involving
mainly the cellular response. In untreated patients
this impairment is revealed by: (a) a reduced reac-
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tivity to delayed hypersensitivity both to recall
and to neo-antigens; (b) a decreased number of
circulating T lymphocytes; (c) an in vitro impaired
response to mitogens; {d) a decreased production of
interleukin-2; (e) an increased sensitivity to normal
suppressor cells {11-20].

Some of these alterations persist in long-term
survivors [16-18] and do not appear to be related
to the treatment {19]. Moreover, such persistent ID
could be in agreement with the occurrence in these
patients of secondary non-Hodgkin’s lymphomas,
of either immunoblastic or Burkitt’s type [21, 22].

It is, therefore, still not clear whether the ID in
HD should be interpreted as acquired with the
disease or as a genetically or environmentally deter-
mined feature, pre-existing in patients who will
develop HD. In the latter case it would be interesting
to detect immunological defects in healthy relatives
of HD patients. Bjorkholm e al. reported some
alterations of immune functions in healthy twin
siblings [23] and in first degree relatives of patients
with HD [24]. Nonetheless, these data were not
confirmed by others [15]. In this context we thought
that an immunological study in individuals belong-
ing to five families with multiple cases of HD could
be useful in understanding the role of ID in the
etiopathogenesis of the disease.
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MATERIALS AND METHODS

Families

Five families with multiple-case HD were studied
at the Hematology Institute of the University ‘La
Sapienza’ of Rome. The familial population con-
sisted of 10 patients (two from each family) with a
previous histologically proven HD according to
Lukes and Butler [25] and a median age of 27.5
years (range 15-70 years), and of 12 healthy rela-
tives. At the time of the study all patients were in
unmaintained complete remission (CR) for a period
ranging from 1 to 10 years.

The clinical characteristics of patients and fam-
ilial pedigrees are reported in Table 1. The group of
relatives consists of three parents and nine siblings.

With respect to the group of relatives, the median
age was 29.9 years (range 13—41 years). They had
all been living together with their respective affected
relatives and were in apparent healthy condition
when examined, having neither infection nor
inflammatory disorder.

Controls

Our control group consisted of 13 age-matched
healthy volunteers with a median age of 33.2 years
(range 13-45 years).

Monoclonal antibodies (MoAbs)

Peripheral blood mononuclear cells (PBMC) were
separated by Ficoll-Hypaque. The reactivity with
MoAbs OK T3, OK T11, OK T4 and OK T8 (Ortho
Pharmaceuticals, Raritan, NJ) was determined by
indirect immunofluorescence as described elsewhere

[26].

Mitogen stimulation

Mitogen responses to phytohemagglutinin (PHA,
Difco) and concanavalin A (Con-A; Sigma) were
assayed on PBMC.

PBMC were washed twice in RPMI 1640, sup-
plemented with antibiotics, glutamine and 20%
normal male AB serum; 1 X 10° PBMC suspended
in 0.2 ml were cocultured in triplicate in microwells,
using the following concentration of mitogens: PHA
10, 20, 30 mmg/ml, Con-A 20 mmg/ml. Cultures
were incubated for 72 h at 37°C in 5% CO,. At
48 h, 2 nCi of [*H]thymidine was added to each
well; then the microwells were harvested and coun-
ted in a liquid scintillation counter.

Mixed lymphocyte reaction (MLR)

MLR were set up coculturing in triplicate
2 X 10° ‘responding’ lymphocytes and 2 X 10°
‘stimulating’ previously irradiated (2500 r) lym-
phocytes in a volume of 0.2 ml RPMI 1640 sup-
plemented with antibiotics, glutamine and 20%
normal male AB serum. After 5 days of incubation

in a humidified 5% CO, atmosphere, cultures were
pulsed with 2 pCi of [*H]thymidine; and were
harvested 24 h later for liquid scintillation counting.
For autologous MLR, responding lymphocytes were
cocultured with autologous lymphocytes [27].

Sensitivity to suppressor monocytes

The sensitivity of mononuclear cells to monocyte
suppression was determined as previously described
by Fisher et al. [28]. Briefly, one-way MLR were
cultured in triplicate utilizing 2 X 10° ‘responding’
cells. Stimulator cells, from one unrelated donor,
were first irradiated (2500r); then 2 X 10° or
8 X 10° stimulating cells were added in each well,
in a volume of 0.2 ml RPMI 1640 supplemented
with antibiotics, glutamine, and 20% male AB
serum. Plates were incubated, pulsed with [*H]}thy-
midine and harvested as described for MLR. The
lower proliferation rate observed in the presence of
8 X 10° stimulator cells compared to that observed
with 2 X 10° stimulator cells reflects the sup-
pression caused by the increased number of sup-
pressed monocytes [28].

Statistical analysis

Means and standard deviations were calculated.
Differences between the groups were evaluated
using Student’s ¢ test.

RESULTS

Familial pedigrees together with some epidemio-
logical data and clinical characteristics of the affec-
ted members are reported in Table 1. The familial
groups included four cases of parent—child affected
pairs, and one sibling pair with HD. The mean time
interval between diagnosis of affected pairs was 2.6
years (range 0.4-6 years).

The total lymphocyte counts, both in patients
and in relatives, did not show significant variations
from normal values (2269 *+ 721 and 2303 * 373
in patients and relatives respectively and
1775 = 369 in normal controls). Therefore, the
lymphocyte subsets, as detected with MoAbs, were
analysed here considering only the respective per-
centages.

Figure I shows the percentage values of lympho-
cyte subpopulations detected with MoAbs OKT3,
OKT4, OKT8, OKTI11, and the T4/T8 ratio.
The percentage of T lymphocytes (OKT3+ and
OKT11+) was within the normal range in both
groups considered.

Regarding the T helper/inducer subsets
(OKT4+), significantly decreased percentages
were found in both patient and relative groups
when compared to normal controls (P < 0.01 and

< 0.05 respectively). Conversely, the T sup-
pressor/cytotoxic lymphocytes (OKT8+) were sig-
nificantly increased only in HD patients and conse-
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Fig. 1. Percentage values of lymphocytes subsets in Hodgkin's disease patients, relatives and controls.

quently the T4/T8 ratio was significantly
(P < 0.01) imbalanced only in this latter group.

The results of functional studies are shown in
Fig. 2. The PHA-induced lymphoproliferative
response was found to be significantly impaired in
patients, whatever the concentration employed. In
the group of relatives we did not find a statistically
remarkable depression of response, whereas in the
comparison between patients and relatives a sig-
nificant impairment was observed at the highest
concentration of PHA mitogen. With respect to
Con-A, a significantly depressed response was
detected in both patients and relatives.

Regarding autologous and allogencic MLR, no
relevant differences were noted and a pattern of
activation close to normal values was present also
in the patient group.

Finally, the sensitivity to normal suppressor
monocytes, though increased in patients and rela-
tives, was not statistically different when compared
to normal controls.

DISCUSSION
Our investigation of immunological features in
families with multiple cases of HD was carried
out because such a population could represent a

favourable subject of study to verify the hypothesis
of a pre-existing ID in HD.

The hypothesis that ID could play some role in
the etiopathogenesis of the disease might be further
supported by the evidence of an increased incidence
of HD and non-Hodgkin’s lymphomas in patients
with primitive immunodeficiencies [29]. In particu-
lar, HD is more frequently reported in patients
affected by ataxia-telcangectasia, a disease in which
an imbalance of cellular immune response is also
documented [31]. More recently, the occurrence of
HD and NHL with an aggressive clinical course
was reported in acquired immunocompromised syn-
dromes, such as AIDS and pre-AIDS [30].

Our data confirm the existence of a persisting
ID in long-term survivors, characterized by an
imbalance of T lymphocyte subsets and a decreased
response to the polyclonal mitogens PHA and Con-
A. In the patients, neither absolute nor relative T
lymphocytopenia was observed and the allogenic
MLR was within the lower values of the normal
range. These data confirm that after remission there
is a progressive recovery of at least some immune
functions which were deranged at the onset of the
disease and soon after the treatment [15, 18, 31}.

In healthy relatives the immunological findings
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Fig. 2. Lymphocyte response to mitogens (PHA and Con-A), autologous (MLR-Auto) and allogenic (MLR-ALLO) stimuli and
sensitivity to normal suppressor monocytes in Hodgkin's disease patients, relatives and controls.

secm to suggest a pattern similar to that of the
patients. In particular, a significantly decreased
percentage of OKT4+ lymphocytes and a
depressed response to Con-A mitogen were
detected. It is worth noting that a decreased Con-A
stimulation has often been described in other fam-
ilial HD studies [23, 24, 32]. Moreover, unlike the
PHA-induced response, which is not reported to be
always significantly impaired, Con-A responsive
cells seem to be more often depressed in the persist-
ent ID of HD [23, 24].

The increased sensitivity of T cells to regulation
by normal suppressor cells, both to Con-A-induced
suppressor cells and to suppressor monocytes, is
also reported as persistent in long-term survivors
with HD [19].

In this study we have tested the sensitivity of T
cells of patients and relatives to normal suppressor
monocytes. Though this activity was increased in
both instances, the difference was not statistically
significant when compared to normal controls.

Our findings seem to favour the hypothesis of the
pre-existence of ID in HD. Such a suggestion,
indicated by some authors, is still not generally
accepted. For instance, Romagnani e/ al. in 74
relatives of HD patients [15] were not able to find
statistically significant differences in the mitogen-
induced lymphoproliferative responses, nor did they
detect quantitative alterations of T and B lympho-
cytes. In this respect, we believe that a possible
explanation of these contradictory results could be
found in the sample chosen for this kind of study.
For this purpose, the group studied by us can be
considered as a high risk sample, in which the
chance of detecting the ID is probably higher.

Until today it has not been possible to clarify
whether genetic and/or environmental factors are
involved in determining the ID in HD. In this
respect, no conclusive evidence can be drawn from
HLA studies in familial HD. Some interesting obser-
vations, such as an excess of HLA identical patients
among the pairs of affected siblings have been
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reported by Hors et al. [9] and by Torres et al. [10].
An analysis of HLA types is also planned in our
familial groups. The preliminary results obtained
by the study of three out of five families do not
confirm a similar excess of either identical or aplo-
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identical HLA sibs (unpublished data). understanding of the role of ID in HD.
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