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IL-6 receptor expression in primary renal cell carcinoma
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Figure 1  Owerall survival distribution according to the
presence of the IL-6 receptor.

performed using a non-parametric method
(Kendall rank correlation coefficient). Two
means or more were compared with the Mann-
Whitney test and Kruskal-Wallis test, respec-
tively. Survival time was defined as the time
elapsed from the date of the surgical operation
until death or until 30 April 1995 (the censor-
ing date for the study). The Kaplan-Meier
method (product limit) provides actuarial esti-
mates of survival probability. We examined the
effects on median survival of each potential
factor determining survival. Differences in sur-
vival patterns between groups were evaluated
using the log rank test. No multivariate analysis
(Cox model) was performed because of the
limited number of observations. The SAS
statistical software package, version 6.08
(PROC Lifetest, PROC NPAR1WAY, PROC
CORR), was used for the statistical analysis.”>*

Results

PATIENT POPULATION

Thirty eight untreated patients were included
in this study, 27 men and 11 women. The mean
age was 61.2 years (range 39-83 years). Clini-
cal and pathological data are summarised in
table 1. There were seven patients with stage I
tumours (18.4%), 19 with stage II tumours

& 5 5 -
g o 2o s _N
& . - §
P ‘ <

Figure 2 Nuclei positively stained with antibody KI-67 in a case of renal carcinoma.
(Haematoxylin and eosin, fast red stained; original magnification x250.)
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Table 1 Clinical and pathological characteristics of
patients
Tumour size
Patient Sex Age (cm) Grade Stage
1 M 72 7.5 G2 v
2 M 67 4 Gl II
3 M 75 6 Gl II
4 M 46 4 G2 1I
5 M 82 3.5 G3 v
6 M 75 7.5 G2 11
7 F 45 3 Gl1 I
8 M 73 7 G2 11
9 F 43 2.2 Gl 1
10 F 48 13 G3 v
11 M 62 2.8 G2 I
12 M 58 25 G2 I
13 M 73 6.5 G2 11
14 F 58 8 Gl I
15 M 39 3.5 Gl1 I
16 M 73 5.5 G2 v
17 M 74 75 G3 111
18 F 74 2.2 Gl I
19 M 57 3 Gl I
20 M 60 75 G2 III
21 M 59 12 G2 I
22 M 71 8 G2 I
23 M 63 12 - Gl II
24 M 67 2.4 G3 I
25 F 65 13 G3 v
26 F 83 7 G3 II
27 M 58 5 G2 III
28 M 56 5 Gl II
29 M 53 7 Gl II
30 F 66 3 G2 I
31 M 62 4.5 G2 111
32 M 69 5.5 Gl III
33 M 56 8 Gl 11
34 M 53 8 G2 III
35 F 76 3.5 G2 I
36 M 61 11 Gl 1I
37 F 45 11 G3 v
38 F 51 11 G2 I

(50%), six with stage III tumours (15.8%), and
six with stage IV tumours (15.8%). Nineteen
patients (50%) had high local tumour burden
(> 6 cm). Most tumours (17; 44.7%) were
intermediate nuclear grade, according to Furh-
man’s system.” The mean follow up was 14
months (range 1-28 months). The overall sur-
vival curves indicated a two year survival rate of
81% with a standard error of 6.4%.

There were significant survival differences
when tumours were larger than 8 cm (56% v
86%), there were metastases at diagnosis (33%
v 90%), high nuclear grade tumours (G3)
(57% v 86%), detectable serum IL-6 activity
(70% v 85%), more than 4% KI-67 positive
nuclei (63% v 88%), and presence of IL-6R in
situ (60% v 89%) (fig 1). Survival was not cor-
related with sex, age, or serum sIL-6R concen-
tration.

SERUM IL-6 AND CRP CONCENTRATIONS

Eleven of the 38 patients (28.9%) including
four of six patients with metastatic disease
(66.6%) had detectable IL-6 in their serum
with a mean concentration of 62 pg/ml (range
17.5-240). IL-6 was not detected (< 10 pg/ml)
in normal controls. CRP serum concentrations
correlated significantly with serum concentra-
tions of IL-6 (p = 0.0001, r = 0.69). Patients
with undetectable concentrations of IL-6 in
their serum had a mean CRP concentration of
2.8 mg/l, while patients with detectable IL-6
concentrations had a mean CRP concentration
of 54.1 mg/l. Serum IL-6 concentrations were
correlated with tumour size (p = 0.0087,
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Figure 3 Immunostaining with an anti-IL-6R monoclonal antibody in the same renal cell
carcinoma case as shown in fig 2: six positive cells are seen around a blood vessel
(Haematoxylin and eosin, fast red stained; original magnification x250.)

r = 0.34) and stage (p = 0.0035, r = 0.41) but
not with cytological grade.

SERUM SIL-6R CONCENTRATION

The mean serum sIL-6R concentration in
patients with renal carcinoma was 83.9 ng/ml,
(mean 80.5; range 38-150). There was no sig-
nificant difference between these figures and
those obtained for controls (mean 95.7; range
39-187). Moreover, there was no correlation
with tumour size, nuclear grade, tumour stage,
expression of IL-6R or KI-67 in situ, or IL-6
serum and plasma concentrations.

KI-67 IMMUNOSTAINING IN RENAL CELL
CARCINOMA TISSUES . .
The percentage of positive nuclei was meas-

ured in the peripheral zone of the tumour, out-
side of necrotic zones (fig 2). It ranged between
<1 and 15%, while the growth fraction only
peaked at 1% in normal renal tissue. Using a
4% cut off point, we observed a good
correlation between KI-67 labelling and tu-
mour stage (p = 1.54, 10-4, Fisher’s exact
test), nuclear grade (p = 8.48, 10-3, Fisher’s
exact test), and the presence of the the IL-6
receptor in situ (p = 1.26, 10-4, Fisher’s exact
test). No correlation between individual
growth fractions and tumour size was found.

Table 2 IL-6 receptor immunostaining in renal cell carcinoma tissues

IL-6R —ve IL-6R +ve Significance
Tumour size (cm) mean 5.9 mean 7.8 NS
range 2.2-12 range 2.5-13
Tumour stage
7 (100%) 0 p<0.01
I 15 (79%) 4 (21%)
111 5 (83.3%) 1 (16.6%)
v 1 (16.6%) 5 (83.3%)
Nuclear grade
1 14 (100%) 0 p<0.01
2 12 (70.6%) 5 (29.4%)
3 2 (28.6%) 5 (71.4%)
KI-67 cells
<4% 25 (92.6%) 2 (17.4%) p<0.01
>4% 3 (27.3%) 8 (72.7%)
Serum IL-6 (pg/ml) mean 8.32 mean 48.2 p<0.01
range 0-100 range 0-310
Serum soluble IL-6R (ng/ml) mean 87.43 mean 75.11 NS

range 49-150 range 38-121

Correlation with tumour stage, nuclear grade, percentage of KI-67 positive cells by Fisher’s exact
test; tumour size, serum IL-6 and serum sIL-6R by Mann-Whitney test.

Costes, Liautard, Picot, Robert, Lequeux, Brochier, et al

250 —
[ ]
200 |-
E
2 150 -
[{e}
4 .
£ 100 -
E A
(]
(7]
A
50 — o
A [ ]
N .
0 - -
IL-6R- IL-6R+

Figure 4  Interleukin-6 serum concentration (pgiml) in 38
patients with renal cell carcinoma according to IL-6R
expression in situ in tumour samples (p = 0.002,
Mann-Whitney test).

IL-6R IMMUNOSTAINING IN RENAL CELL
CARCINOMA TISSUES ) .
Ten tumour tissue blocks contained positive

cytoplasms (fig 3). Twenty eight were negative.
The mean percentage of positive cells in these
10 cases was 4.14% (range 1.2-9.1%). These
cells were dispersed randomly in the tumours
and did not correlate with KI-67 labelling.
Endothelial and inflammatory cells were nega-
tive.

Most patients with metastases (stage IV) had
some IL-6R positive tumour cells (83.3%). In
contrast, no strictly intrarenal tumours showed
positive staining (table 2).

All low histological grade tumours were
negative for IL-6R immunostaining and most
grade III tumours (71.4%) contained some
positive cells. Moreover, 92.6% of renal cell
carcinomas with low proliferative rates (KI-67
< 4%) remained negative and 72.7% of
tumours with a > 4% proliferative rate showed
positive cells. Interestingly, the serum IL-6
concentration was significantly higher among
renal cell carcinoma patients expressing IL-6R
compared to those with negative IL-6R tu-
mours (fig 4). Finally, we found a significant
correlation between the presence of IL-6R in
tumours and tumour stage, nuclear grade, pro-
liferation index, and serum IL-6 concentration
(p < 0.01). There was no correlation between
in situ expression of IL-6R and tumour size or
serum sIL-6R concentration. We did not find
any correlation between the number of IL-6R
positive cells in each case and prognosis.

Discussion

Many reports have provided evidence of a role
for IL-6 in the proliferation of renal cell carci-
noma tumorous cells. IL-6 is one of the major
cytokines involved in inflammatory processes
and, thus, it is responsible for a major
proportion of the paraneoplastic symptoms
seen in patients with renal cell carcinoma.
However, the clinical importance of IL-6, sIL-
6R, and IL-6R in tumour cells has not yet been
established clearly.

In our study, 28.9% of patients with renal
cell carcinoma and 66.7% of those with meta-
static disease had detectable serum IL-6 activ-
ity and we noted a good correlation with the
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CRP serum concentration, which reflects the
whole production of IL-6 in vivo. As previously
demonstrated, CRP is produced by hepato-
cytes under the control of IL-6 and the CRP
serum concentration correlates with bioactive
circulating IL-6 concentrations.'® Tsukamoto
et al reported that 25% of their 71 patients with
renal cell carcinoma had significant serum IL-6
bioactivity. These raised serum concentrations
were found in parallel with an increase in the
carcinoma grade and progression of the
tumour stage. In our study, there was a good
correlation between IL-6 concentration, histo-
logical grade, proliferation index, and tumour
stage. The clinical impact was demonstrated by
the difference in overall survival of patients
with or without detectable serum IL-6. Fur-
thermore, Blay ez al/ found that the two linked
markers, CRP and IL-6 serum concentration,
were the most powerful prognosis markers
present in 48% of metastatic patients with
renal cell carcinoma. In their study, the group
of patients with the highest IL-6/CRP serum
concentrations showed the worst response to
immunotherapy.”” Tumour stage, histological
grade, and recently, proliferation index were
shown to be powerful prognostic factors in
independent studies.” *? Therefore, serum
CRP measurements would seem to be a more
practical prognostic index than IL-6 in renal
cell carcinoma as demonstrated in different
diseases including multiple myeloma and non-
Hodgin’s lymphoma.'® ?® However, these data
were only analysed retrospectively and would
have to be confirmed in a prospective therapeu-
tic study before being valid for treatment selec-
tion. '

The exact role of IL-6 in tumour cell growth
is not yet clear. It was shown that some renal
cell carcinoma tumour cell lines exhibited
tumour growth under IL-6 exposure, a situa-
tion that was reversed when using anti-IL-6 in
vitro.'* However, this response was not ob-
served in all tumour cell lines or in fresh cells."”
In vivo, IL-6 accounts for a major part of the
paraneoplastic syndrome, including inflamma-
tory signs and hypercalcaemia, as previously
demonstrated by our group,” with reversion of
these signs when anti-IL-6 monoclonal anti-
body is used in vivo (unpublished data).
Furthermore, in this study some patients had
slight objective tumour reduction which corre-
lated with CRP inhibition.

The soluble form of the IL-6 receptor (55
kDa), generated through alternative splicing,”
has an agonist role: it is able to bind IL-6 and
the IL-6/sIL-6R complex can bind and activate
the gp130 transducer chain.” * We did not note
any increased serum sIL-6R concentrations in
patients with renal carcinoma compared to
controls, although this phenomenom has been
observed in multiple myeloma.** Soluble IL-6R
(like IL-6) is now considered to be a major
growth factor for malignant plasma cells and in
large series studies of patients with multiple
myeloma both have been shown to be powerful
prognostic factors."' > *' However, in our study
sIL-6R was not of any prognostic value, possi-
bly because of the relatively low number of
patients.
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To characterise the role of IL-6 in this
disease, it is important to assess the presence of
IL-6R on tumour cells. Tanekawa ez al showed
that the IL-6 receptor (gp80) was present in
26% of patients by northern blot analysis and
in all samples when using a sensitive polymer-
ase chain reaction technique.’® These results
suggested the presence of an autocrine process
in a subgroup of renal cell carcinoma patients.
However, the recent production of monoclonal
antibodies specific to IL-6R offers new poten-
tial for exploring its role at the protein level in
renal cell carcinoma. Different monoclonal
antibodies have been developed by several
groups including ours. The antibody used in
this study recognises different epitopes, includ-
ing the gp130 linkage.” Using immunochemis-
try, we noted IL-6R positive cytoplasm in 10
out of 38 patients (26%), but the mean
percentage of positive cells was only 4.14%.
Possibly, IL-6R expression is detected in so few
cells because of a variable expression level
and/or because the immunochemical tech-
nique used is not a very sensitive method.
Non-tumour cells from surrounding tissue
(endothelial and inflammatory cells) were
negative. Our subgroup of patients expressing
IL-6R had the highest aggressive disease with
high tumour burden, advanced histological
grade, high proliferation rate and CRP/IL-6
serum concentration, as well as the worst prog-
nosis as shown on the survival curve (60% sur-
vival at two years v 89%). These data allowed
us to identify an aggressive subgroup of
patients with a clear role of IL-6 in tumour
progression and/or proliferation. New thera-
peutic approaches could be used to treat such
patients including anti-IL-6 strategies, com-
bined anti-IL-6 therapy and immunotherapy
(such as, interferon a and/or IL-2), or new
techniques involving disruption of autocrine
loops by other anti-IL-6R drugs® that interfere
with the binding of gp80 and gp130.
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