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Summary. Histocompatibil i ty antigens play a certain 
role in the development of testicular tumours. 151 
patients with testicular cancer (86 non-seminomatous 
germ cell tumours  - N S G C T  - and 65 pure seminoma) 
were typed for the HLA-antigens of the A, B, C and 
DR locus. 24 patients of the pure seminoma group and 
50 patients of the N S G C T  group had an elevated serum 
H C G  level preoperatively. The antigen DR-5 was 
elevated in the seminoma group whereas the incidence 
of B-13 was increased in the NSGCT group. In terms of 
antigen distribution HCG-posi t ive seminoma rese- 
mbles seminomatous tumours rather than NSGCT. 
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Introduction 

Classification of neither seminomatous nor non-semi- 
nomatous germ cell tumours (NSGCT) of the testis 
presents a problem. Seminoma of the testis is a well 
defined histological entity [18]. It is generally accepted 
that this tumour  is marker-negative, radio-sensitive 
and has a good prognosis. In the last decade reports 
about  HCG-posi t ive subtypes of pure seminoma have 
increased, in which serial sectioning of histological 
specimens have excluded the presence of non-semino- 
matous components.  With immunohistochemical me- 
thods it has been possible to identify syncytiotropho- 
blastic giant cells [9, 10, 13, 16] and sometimes single 
seminoma cells as production sites of  H C G  [9, 11, 14, 
16]. Since the exact classification and the biological 
potency of HCG-producing  seminoma is not clear an 
assessment of the distribution of HLA-antigens was 
undertaken. 

Material and methods 

151 patients with testicular tumours  were included in this study. 160 
matched healthy male blood donors served as a control group for 
DR-antigen distribution and 450 blood donors for antigens of the A, 
B and C locus. 

The following antigens were determined in all patients: 14 HLA-  
A, 18 HLA-B and 5 HLA-C antigens using the NIH-s tandard  
microlymphotoxicitytest and 6 H L A - D R  antigens using the two- 
color fluorescence technique 1. The chi-square test was used for 
calculating the association between antigens and tumour-groups.  
The results of  the probability calculus were multiplied by the number  
of  determined antigens and calculated as ecorr. For small numbers  
correction according to Yates was performed. 

86 of the t umour  patients had an NSGCT either mixed or not  
mixed with a seminomatous  component ,  65 had a histologically pure 
seminoma. 24 patients of  the latter group had elevated serum HCG-  
levels before orchidectomy. The level ranged from 6 to 21,000 IU/I .  
In all of  these patients immunohistochemical  staining could be done. 
In 8 patients it was found to be positive. All patients where either 
preoperative H C G  levels or histological slides were not  available 
were excluded from this series. The primary tumour  of all 24 patients 
with HCG-posit ive seminoma were investigated in serial sectioning, 
so the presence of non-seminomatous  components  could be ruled 
out. None of  the seminoma patients had an elevated serum AFP  
level. 

The determination of serum levels of  be ta -HCG was performed 
by an immunoradiometr ic  assay using a magneting solid phase for 
the separation of bound and free tracers with materials obtained 
from Serono 2. The assay utilizes a mixture of  monoclonal  antibodies 
to H C G  of which two antibodies are labeled with 125I and attach to 
unique sites on the H C G  molecule and its beta-subunit.  A third 
monoclonal  antibody binds at a discrete site on the H C G  beta- 
subunit  forming a sandwich. This resulted in an assay which 
measured both intact and be ta-subuni t  HCG.  The sensitivity of  the 
assay was less than  1 mIU/ml  serum. The intra- and interassay 
coefficients of  variation were 7 to 12%. 

Tumour  staging was done by a CT-scan of the retroperitoneum, 
tumour  markers and a chest X-ray in all patients. 

Lymphangiography was performed in those patients where no 
retroperitoneal lymphadenectomy had been done. 

1 Antisera of  the last 3 International Histocompatibility Workshop 
2 Serono Diagnostic SA, Coinsins, Switzerland 
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Table 1. HLA-antigen frequency (%) in patients with seminomatous 
and non-seminomatous germ cell tumours (NSGCT) 

HLA-antigen Seminoma NSGCT Control (%) 
(N = 65) (N = 86) (N = 450) 

A (24%) 
(38%) 
(29%) 
(2o%) 
(lO%) 
(13%) 
(15%) 
(lO%) 

7%) 
5%) 
6%) 
9%) 
7%) 

7%) 
(31%) 
(14%) 
(22%) 

14(16%) 
12 (14%) 
5 ( 6 % )  
8 ( 9 % )  
5(6%) 
5(6%) 
6 ( 7 % )  
3 ( 3 % )  

15 (17%) 
15 (17%) 
5 ( 6 % )  
7 ( 8 % )  
3(3%) 

Cw 9 (10%) 
10 (12%) 
12(14%) 
21 (24%) 
3(3%) 

B 

DR 

1 18 (28%) 
2 28 (43%) 
3 23 (35%) 
9 (23 + 24) 14 (22%) 

25 3 (5%) 
26 6 ( 9 % )  
11 6 ( 9 % )  
28 2 (3%) 
29 3 ( 5 % )  
30 5 (8%) 
31 2 (3%) 
32 6 ( 9 % )  

w33 1 ( 2 % )  

5 9 (14%) 
7 17 (26%) 
8 10(15%) 

12 18 (28%) 
13 3 ( 5 % )  
14 2 ( 3 % )  
15 12 (18%) 
16 6 ( 9 % )  
17 6 ( 9 % )  
18 3 (5%) 
21 (49 + 50) 5 ( 8 % )  

w22 1 ( 2 % )  
27 8 (12%) 
35 14 (22%) 
37 0 ( 0 % )  
40 4 ( 6 % )  

w41 7 (11%) 

1 5 ( 8 % )  
2 8(8%) 
3 16 (25%) 
4 12 (18%) 
5 13 (20%) 

21 
33 
25 
17 
9 

11 
13 
9 
6 
4 
5 
8 
6 

6 
27 
12 
19 

1 18 (28%) 14 (16%) 
2 17 (26%) 26 (30%) 
3 13 (20%) 17 (20%) 
4 11 (17%) 19 (22%) 
5 23 (35%) 26 (30%) 
7 17 (26%) 24 (28%) 

29 
5O 
26 
22 

5 
8 

10 
9 
4 
4 
6 
9 
5 

17 
26 
18 
21 

5 
7 

10 
9 
8 

13 
7 
6 
8 

21 
2 

12 
2 

8 
12 
19 
26 

9 

(N= 160) 
2O 
22 
20 
26 
23 
28 

Results 

The incidence of DR5 was higher in seminoma patients 
than in the control group (p<0 .05 ,  Table 1). This 
increase was not significant after correction for the 
number of determined antigens. However, the combi- 
ned calculation of the four studies [7, 19, 21 and our 
data] reporting HLA DR antigen incidences in semino- 
ma patients revealed a highly significant increase in the 
incidence of DR5 even after the correction for the 
number of determined antigens (Pcorr < 0.005, Table 2). 

Table 2. Combined data of studies providing information about the 
DR locus antigen frequency (%) in patients with seminoma a and 
NSGCT b 

Controls Seminoma Controls NSGCT 
(N = 873) (N = 154) (N = 726) (N = 262) 

DR1 18 22 17 16 
DR2 27 26 26 25 
DR3 22 19 22 19 
DR4 30 21 30 29 
DR5 20 34 20 22 
DR7 26 30 27 32 

a Pollack, Oliver; Dieckmann and our data 
b Pollack, Oliver and our data 

Table3. HLA frequency (%) in HCG positive and HCG negative 
patients with seminoma and NSGCT 

Seminoma NSGCT 

HCG HCG HCG HCG 
positive negative positive negative 
(N = 24) (N = 41) (N = 50) (N = 36) 

DR1 9 (38%) 9 (22%) 9 (18%) 5 (14%) 
DR2 4 (17%) 13 (32%) 13 (26%) 13 (36%) 
DR3 3 (13%) 10 (24%) 9 (18%) 8 (22%) 
DR4 2 ( 8 % )  9 (22%) 11 (22%) 8 (22%) 
DR5 9 (38%) 14 (34%) 16 (32%) 10 (28%) 
DR7 6 (25%) 11 (27%) 15 (30%) 9 (25%) 

B13 2 ( 8 % )  1 ( 2 % )  12 (24%) 2 ( 6 % )  

As far as HCG-positive and HCG-negative seminoma 
were concerned, we were not able to find any difference 
in the increases of the DR5 incidence (Table 3). In 
contrast to the NSGCT group, DR5 was increased in 
the stage I seminoma group as well as in the stages II- 
IV group (Table 4). 

Regarding antigen DR1 there was a slightly higher 
incidence in HCG positive seminoma (38 vs 22% in 
HCG negative seminoma). The difference was not 
statistically significant. In both seminoma groups stage 
I patients had clearly lower DR1 incidences than 
patients with metastatic disease. The incidence of DR 1 
was higher in seminoma patients than in NSGCT 
patients and in the control group. Neither in our 
patient group nor in the pooled groups of the four 
studies was the difference significant. 

DR2 incidences were more frequent in all testicular 
tumour patients with stage I disease, whether semino- 
matous or non-seminomatous. There was a slight 
tendency towards a DR2 increase in HCG-negative 
seminoma (32% vs 17% in HCG positive seminoma). 
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Table 4. HLA antigen frequency (%) in nonmetastasized and metastasized testicular cancer patients. Correlation to the tumour stage and the 
HCG serum level 

Seminoma NSGCT 

HCG positive HCG negative HCG positive HCG negative 

N O N+ or M+ N O N+ or M+ N O N+ or M+ N O N+ or M+ 
(N=8) (N= 16) (N= 28) (N= 13) (N=8) (N= 42) (N= 10) (N=26) 

DR1 2 (25%) 7 (44%) 5 (18%) 4 (31%) 1 (13%) 8 (19%) 1 (10%) 4 (15%) 
DR2 3(38%) 1(6%) 11(39%) 2(15%) 6(75%) 7(17%) 4(40%) 9(35%) 
DR3 1 (13%) 2 (13%) 6 (21%) 4 (31%) 1 (13%) 8 (19%) 2 (20%) 6 (23%) 
DR4 0 (0%) 2 (13%) 4(14%) 5 (38%) 0 (0%) 11 (26%) 3 (30%) 5 (19%) 
DR5 3 (38%) 6 (38%) 11 (39%) 3 (23%) 2 (25%) 14 (33%) 1 (10%) 9 (35%) 
DR7 2 (25%) 4 (25%) 8 (29%) 3 (23%) 2 (25%) 13 (31%) 5 (50%) 4 (15%) 

B13 0 (0%) 2 (13%) 1 (4%) 0 (0%) 2 (25%) 10 (24%) 0 (0%) 2 (8%) 

With regard to the H L A  loci A, B and C, a 
difference between the antigen incidences in the semi- 
noma and the N S G C T  group was only found for 
antigen B13. The incidence of B13 was marginally 
increased in the whole group of N S G C T  (Pcorr < 0.05) 
and showed a highly significant increase in H C G  
positive N S G C T  (Pcorr<0.001) and in the metastasi- 
zed NSGCT (Pcorr < 0.03). In neither of the seminoma 
groups did a similar increase of  the B13 frequency 
exist. 

Discussion 

The antigen DR5 has been reported to be significantly 
increased in Kaposi 's  sarcoma [22], melanoma [23], 
and thyroid cancer [8]. First reports of an increased 
incidence of the antigen Dw7 in patients with terato- 
carcinoma of the testis [6] were followed by others 
stating an increase of DR5 in seminoma [2, 7, 19, 21]. 
Previous reports assomed that the incidences of the 
antigens DR1 and DR5 were increased in seminoma 
patients and that the antigen B 13 was more frequently 
found in N S G C T  patients, especially in metastasized 
and H C G  positive N S G C T  patients [1]. The aim of this 
study was to test these hypotheses with a larger number  
of patients and to clarify the position of the H C G -  
positive seminoma by observing the H L A  antigen 
incidences in the HCG-posi t ive and HCG-negat ive 
groups of seminoma and NSGCT patients. 

With 65 seminoma patients in the study, the increa- 
se of the DR5 incidence corresponded to our previous 
findings. Similar increases were found in the studies of  
Pollak, 0l iver  and Dieckmann [19, 21, 7] even though 
the authors did not mention these changes in the 
summaries of their publications. Therefore a multipli- 

cation of the p-value by the number  of  the determined 
antigens would not be necessary to prove the signifi- 
cance. Nevertheless the combined calculation of the 
four studies reporting H L A - D R  antigens in seminoma 
patients revealed a highly significant increase of  the 
DR5 incidence after the multiplication by the number  
of  determined antigens. 

In contrast, the earlier reported increased incidence 
of DR1 was not detectable. In our previous report there 
was a predominance of metastasized seminoma pa- 
tients because most of  the investigated patients were 
from the Depar tment  of Medicine. Since our last report 
Dieckmann did not find an increase of DR1 in 
seminoma patients [7], which were, predominantly 
stage I cases. At this stage of our study the increase of 
DR1 frequency was restricted to the metastasized 
seminoma group. Therefore neither in our study group 
nor in the combined calculation of the four studies was 
the DR1 incidence significantly elevated (when the 
seminoma group is calculated as a whole). A combined 
calculation of the metastasized seminoma patients of  
the four studies is not possible since the other studies 
do not specify pathological stages. 

The increased incidences of  B13 in NSGCT,  espe- 
cially in HCG-posi t ive and in metastasized patients, 
which our group assumed earlier, is still detectable 
among the greater number  of patients in the study. A 
similar increase could not be found by Pollak [21]; 
Oliver [19] does not mention this problem. 

The biological behaviour of HCG-producing  semi- 
noma is not yet clear. Prognosis seems to be associated 
not only to the degree of H C G  elevation but also to the 
stage of disease [20]. For  this reason the question of the 
best treatment for HCG-posi t ive seminoma is still 
controversial. Reports of  the similar prognosis of this 
"subtype" to a pure seminoma [12, 15, 17, 25] are 
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opposed by others s tat ing a worse prognosis  [3, 4, 5, 
24]. A mul t icenter  s tudy dealing with this subject is 
current ly  in progress 3. Therefore d is t r ibut ion  of H L A -  
ant igens may help to determine the exact pos i t ion  of 
H C G - p r o d u c i n g  seminoma.  

With  regard to the incidences of B13, DR1 and  
DR5,  HCG-pos i t ive  s eminoma  resemble the ant igen 
dis t r ibut ions  of HCG-nega t ive  patients.  The difference 
between HCG-pos i t ive  s eminoma  and  (especially 
HCG-pos i t ive)  N S G C T  is most  clearly found  in the 
incidences of B13 (HCG-pos i t ive  seminoma  8%, all 
N S G C T  16%, HCG-pos i t ive  N S G C T  24%). The DR5 
incidence is similarly elevated in HCG-pos i t ive  and  
HCG-nega t ive  seminoma  patients.  Con t ra ry  to the 
N S G C T  group,  where a lesser increase of DR5 was 
found  only in the metastasized group,  DR5 was 
elevated in HCG-pos i t ive  s eminoma  in stage I pat ients  
as well as in stage I I - I V  patients.  The DR1 incidence of 
the HCG-pos i t ive  s eminoma  group was the highest of  
all subgroups  and  therefore much  higher than  the DR1 
incidence in NSGCT.  

In  conclusion,  regarding the h is tocompat ib i l i ty  
ant igens (B 13, DR1 and  DR5),  ant igen d is t r ibut ion  of 
HCG-pos i t ive  seminoma  clearly resembles that  of  
s eminomatous  t umours  rather  than  n o n - s e m i n o m a -  
tous germ cell tumours .  Even though this f inding refers 
to all three ant igens  whose incidences are different 
between seminoma  and  N S G C T ,  the n u m b e r  of pa- 
tients in some subgroups  is still small  and  the interpre-  
ta t ion  of the data  mus t  be cautious.  
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