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Soluble interleukin-2 receptor, intercellular adhesion
molecule-1 and interleukin-10 serum levels in patients
with melanoma

MD Boyano, MD Garcia-Vázquez, T López-Michelena, J Gardeazabal 1, J Bilbao 2, ML Cañ avate,
A García De Galdeano, R Izu 1, L Díaz-Ramón 1, JA Raton 1 and JL Díaz-Pérez 1

Department of Cell Biology and Morphological Sciences, School of Medicine and Dentistry, University of the Basque Country, Leioa 48940, Bizkaia, Spain;
1Department of Dermatology, Cruces Hospital, Baracaldo 48903, Bizkaia, Spain; 2Department of Preventive Medicine and Public Health, School of Medicine and
Dentistry, University of the Basque Country, Leioa 48940, Bizkaia, Spain

Summary Serum soluble interleukin-2 receptor (sIL-2R), intercellular adhesion molecule-1 (sICAM-1) and interleukin-10 (IL-10) have each
been reported as useful markers for melanoma progression. To evaluate the clinical relevance of these three markers, we simultaneously
analysed their serum levels in patients with melanoma. A longitudinal study with a 3-year follow-up was performed and different stages of the
disease were considered. Mean values of sIL-2R were significantly higher than in normal controls in all stages and correlated with the disease
progression. The prognosis of patients with levels > 529 U/ml of sIL-2R was significantly poorer than in patients with sIL-2R levels < 529 U/ml.
Levels of sICAM-1 were also elevated in melanoma patients, specially at the time of the metastatic disease. Serum IL-10 levels were more
frequently detectable in the patients that developed metastasis during follow-up, and the prognosis of patients with detectable IL-10 levels
was significantly poorer than in those patients with IL-10 undetected levels. Statistical analysis based on Logistic and Cox regression models
showed that only sex, stage and sIL-2R value are factors significantly associated with metastatic progression. Moreover, high levels of sIL-2R
could be a risk factor for malignant progression in melanoma. © 2000 Cancer Research Campaign
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Cytokines, secreted either by tumour cells or by host cells, 
an important role as mediators and/or regulators of tumour–
interactions leading to the progression of malignant tum
(Kerbel RS, 1992). Indeed, the importance of immunologic p
meters for diagnosis, prognosis and therapy in clinical oncolo
more evident every day. Several of these immunologic param
related with the malignant progression of melanoma have 
reported. Among them, we and other authors have demons
that high levels of soluble Interleukin-2 receptor (sIL-2R) in 
serum of patients with melanoma could be a predictive facto
metastatic progression (Fierro et al, 1992; Boyano et al, 19
Soluble IL-2R is a truncated portion of the alpha chain of the
2R that is expressed in the membrane and is able to bind to
with the same affinity as the form anchored to the memb
(Josimovic-Alasevic et al, 1988). The release of sIL-2R i
phenomenon associated with cellular activation and appea
play an important role in regulating the immune respo
(Fernandez-Botran R, 1991).

The intercellular adhesion molecule-1 (ICAM-1) is a prot
associated with the IL-2R, it is in proximity with the hig
affinity IL-2 receptor and interacts physically with it (Burto
et al, 1990). ICAM-1 is the counter-receptor for leukoc
function-associated antigen-1 (LFA-1) (Marlin and Springer, 19
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Staunton et al, 1990). The LFA-1/ICAM-1 interaction is imp
tant in a number of leukocyte adhesion activities, including
conjugate formation between cytotoxic T lymphocytes (CT
and their targets (Vanky et al, 1990) and natural killer (N
or lymphokine-activated killer (LAK)- mediated cytolys
(Timonen et al, 1988). Together with ICAM-1 tissue express
the existence of soluble forms of this molecule has been de
strated in the serum of normal subjects, and serum leve
soluble ICAM-1 are reportedly correlated with the liver met
tasis of a variety of tumours and with disease progressio
melanoma (Johnson et al, 1989; Tsujisaki et al, 1991; Ban
al, 1993).

Interleukin-10 (IL-10) is a cytokine that contributes to t
down-regulation of the immune response. It was described 
cytokine inhibiting several different cell functions of the immu
system, including T- and NK-cell and monocyte/macroph
functions (Fiorentino et al, 1991; Taga and Tosako, 1992). IL
mRNA is expressed in human melanoma cell lines (Chen e
1994), and elevated serum levels of IL-10 in patients w
metastatic malignant melanoma have been observed (Dumm
al, 1995). However, IL-10 exhibits antitumoral and antimetast
activity in some experimental systems (Huang et al, 1996; Lan
et al, 1998).

The aim of the present study is to evaluate the prognostic im
of the combined detection of sIL-2R, sICAM-1 and IL-10 in t
serum of patients throughout several stages of melanoma. Fo
purpose, patients were followed longitudinally through repea
sIL-2R, sICAM-1 and IL-10 measurements over a three-y
follow-up period.
847
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Table 1 Clinical data of patients

No. of patients No. of patients
in group N a Sex in group F a Sex

Melanomas 109 40M/69W 133 40M/93W
stageb

IA 28 10M/18W 27 8M/19W
IB 28 4M/24W 42 8M/34W
IIA 34 13M/21W 52 18M/34W
IIB 16 10M/6W 10 6M/4W
III 3 3M/0W 2 0M/2W

a Group N, patients whose diagnosis and surgery for primary melanoma
occurred during the period of time of the study and whose serum samples
were tested within the first month after surgery. Group F, patients who had
undergone surgery for primary melanoma several years before first serum
determinations. b Staging system for melanoma is in accordance to the
American Joint Committee.
MATERIALS AND METHODS

Patients

The study focused on 242 patients with histologically confirm
malignant melanoma (162 women and 80 men, mean age 52 
range 19–77). The patients were untreated except for prim
surgery, and were free of infections as judged by clinical eva
tion and absence of raised infectious parameters in the blood.
surgery of the primary tumour, patients go through medical ex
ination every three months during the first two years and after 
every six months until five years of follow-up. After the fifth ye
they attend an annual revision up to the tenth year. Those pa
who develop metastasis during the follow-up period are ne
examined every three months for the following two years. 
presence or absence of metastasis was assessed in all p
by physical examination, laboratory and radiological tests. 
appearance of metastasis was always confirmed by radiogr
examination and/or computed tomography scanning. Dis
stages were classified according to the American Joint Comm
on Cancer (AJCC). Patients’ featured are shown in Table 1.
patients were divided into two groups: patients whose diagn
and surgery for primary melanoma occurred during the stu
period of time and whose first serum samples were tested w
the first month after surgery (group N, named after new patie
and patients who had undergone surgery for primary melan
several years before the beginning of this study (group F, na
after follow-up patients). 24 patients developed metastasis d
follow-up, 13 patients from group N and 11 patients from grou

After the first serum determination, new serum samples w
tested every 3 or 6 months during follow-up, from June 199
December 1997. The control group consisted of 58 healthy do
with comparable sex and age distribution characteristics 
women and 20 men, mean age 47 years, range 22–57).

Patient and control sera, obtained from venous blood sam
were divided into aliquots and stored at –70°C until use.

Detection of serum sIL-2R, ICAM-1 and IL-10 levels

Serum sIL-2R, sICAM-1 and sIL-10 concentrations w
measured using a sandwich enzyme immunoassay. Commer
available kits were used according to the manufacturers’ ins
tions (sIL-2R kit from Immunotech International, Franc
Marseilles, sICAM-1 and sIL-10 kits from Boehringer Mannhe
British Journal of Cancer (2000) 83(7), 847–852
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Mannheim, Germany). Serum sIL-2R, sICAM-1 and IL-
concentrations were expressed in U/ml, ng/ml and pg/ml res
tively, and the sensitivity of the kits were 50 U/ml, 3.4 ng/ml an
5 pg/ml respectively. Lower levels of these values were rega
as undetectable.

The normal levels of sIL-2R and sICAM-1 were defined 
their measurement in healthy controls. Values were consid
elevated when they exceeded the mean of controls plus
standard deviations (mean + 2SD).

Statistical analysis

Differences in sIL-2R and sICAM-1 levels between groups w
tested using parametric methods (Student’s t test for unpaired
samples). Differences in sIL-10 levels between groups were t
using nonparametric methods (Mann-Whitney U test for the 
groups) and the Chi-square (χ2) test. Spearman rank-correlatio
was performed to describe the correlation between serum lev
sIL-2R, sICAM-1 and sIL-10. A P value below 0.05 was consid
ered statistically significant.

The cumulative survival rates were calculated using the Kap
Meier methods, and the statistical significance of differences
determined by using the log-rank test (P < 0.05). The Logistic and
the Cox proportional hazards regression models were used in
to determine predictive factors linked to metastatic progres
Age, sex, stage, metastatic evolution, disease-free interval,
2R, sICAM-1 and sIL-10 levels were all evaluated. We defined
disease-free interval as the period (of months) between surge
the primary tumour and the appearance of metastasis. For 
analyses, patients presenting less than a 2-year follow-up 
excluded. Disease-free patients at the end of follow-up pe
were considered censored observations.

Statistical analysis was performed using SPSS statistical 
ware.

RESULTS

Serum levels of sIL-2R, sICAM-1 and sIL-10 in patients
with melanoma

sIL-2R levels were independent of the age of the healthy con
(P = 0.27) and the melanoma patients (P = 0.84) and did not vary
between sexes (P = 0.33 and P = 0.50, respectively). At the firs
serum determination, a significant increase of sIL-2R levels 
found in the melanoma group in comparison with the con
subjects (Table 2). Also highly significant differences in sIL-
levels were observed between the patients that developed m
tasis during follow-up and the healthy controls. The mean ± SD
values of sIL-2R at the time of the first determination in patient
the groups N and F without metastasis were 496 ± 208 U/ml
and 494 ± 259 U/ml, respectively. These values increased
559 ± 210 U/ml and 566 ± 198 U/ml respectively during th
metastatic disease.

Levels higher than 529 U/ml (i.e. mean + 2SD of the m
value of healthy control subjects) were only found in 1 out o
controls (1.7%) and 11 out of 96 (11.5%) patients at the time o
primary melanoma. However, at the appearance of metasta
53.8% of group N patients and 54.5% of group F presented
levels of sIL-2R.

On the other hand, when serum sIL-2R levels and stage o
disease were compared, the mean value of IIA+IIB was significa
© 2000 Cancer Research Campaign
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Table 2 sIL-2R and sICAM-1 serum levels in melanoma patients

Cases sIL-2R (U/ml) sIL-2R > 529 sICAM-1 (ng/ml) sICAM-1 > 455
Mean± SD U/ml (%)a Mean ± SD ng/ml (%) b

Controls 58 323 ± 103 1.7 295 ± 80 0
Melanomas 109 393 ± 228 P < 0.05 11.5 342 ± 99 P < 0.05 15.6
Primary tumour 96 379 ± 228 NS 11 340 ± 99 P < 0.005 13.5
Metastasis group N 13 496 ± 208 P < 0.005c 23.1c 357 ± 99 P < 0.05c 23.1c

559 ± 210 P < 0.005d 53.8d 413 ± 137 P < 0.005d 38.5d

group F 11 494 ± 259 P < 0.005c 45.5c 390 ± 155 P < 0.005c 27.5 c

566 ± 198 P < 0.005d 54.5d 439 ± 133 P < 0.005d 45.5d

Stage
IA + IB 56 377 ± 244 NS 12.7 328 ± 97 NS 8.9
IIA + IIB 50 418 ± 261 P < 0.01 16 359 ± 103 P < 0.005 30
III 3 437 ± 115 0 328 ± 64 0

a Percentage of patients with levels of sIL-2R > 529 U/ml (mean + 2SD with respect to the mean value of controls). b Percentage of patients with levels of
sICAM-1 > 455 ng/ml (mean + 2SD with respect to the mean value of controls). c First serum sIL-2R and sICAM-1 determinations. d sIL-2R and sICAM-1 values
at the time of the metastasis. Group N, patients whose diagnosis and surgery for primary melanoma occurred during the period of time of the study and whose
serum samples were tested within the first month after surgery. Group F, patients who had undergone surgery for primary melanoma several years before the
first serum determinations. P < 0.05, significant versus controls, NS: not significant.
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Figure 1 Individual serum levels of sIL-2R in melanoma patients that
developed metastasis during follow-up. (A) Group N of patients (n = 10);
(B) Group F of patients (n = 9). m = metastasis; † = death
higher than in controls. Three stage III patients presented a non 
tically valuable moderate increase of sIL-2R (437 ± 115 U/ml).

Soluble ICAM-1 and IL-10 levels were also quantified in 
N group of melanoma patients. As shown in Table 2, the m
sICAM-1 levels in controls was 295 ± 80 ng/ml. Significant differ-
ences were detected in relation to age (P < 0.01) but not to sex
(P = 0.34). In melanoma patients, sICAM-1 value was significa
higher than in controls (342 ± 99 ng/ml) and no sex- or age-relat
differences were found (P = 0.36 and P = 0.43, respectively). Also
higher levels were detected in patients of groups N and F
developed metastasis during follow-up than in controls.

Levels higher than 455 ng/ml (mean + 2SD) were observe
17 out of the 109 (15.6%) melanoma patients and none were f
in the controls. Thirteen out of 96 (13.5%) patients with prim
melanomas had high levels of sICAM-1. Also 3 out of 13 (23.1
and 3 out of 11 (27.5%) who belonged to the groups N an
respectively, presented high levels before development of m
tasis. When the sICAM-1 determination was performed at the 
of the metastatic disease, the percentages raised to 38.5%
45.5%, respectively. According to the disease stage, patients
stages IIA + IIB had significant higher levels than patients w
stages IA + IB. Five out of 56 (12.7%) patients with IA + IB a
15 out of 50 (20%) patients with IIA + IIB stages had sICAM
levels higher than 455 ng/ml. Values of sICAM-1 in the three s
III patients were 328 ± 64 ng/ml.

During follow-up, two or more serum determinations w
analysed each year. In patients who remained disease-fre
significant differences were found between the sIL-2R 
sICAM-1 levels at 12, 24 and 36 months after the first determ
tion (data not shown). However, an increase of sIL-2R se
levels until the time of the metastatic disease was observed in
of patients (Fig. 1). Only a 40% presented high levels of sICAM

Survival analysis showed that the prognosis of melan
patients from Total and F groups with high levels of sIL-2R at
first measure was significantly poorer than that of patients 
sIL-2R < 529 U/ml (P = 0.0143 and P = 0.0080, respectively) Fig
2A and B). Excluding patients of the group N with less than
years follow-up, there was also a significant correlation betw
high levels of sIL-2R and prognosis (P = 0.0154). However, ther
was no significant correlation between high levels of sICAM
and prognosis (P = 0.6361) (Fig. 2D).
© 2000 Cancer Research Campaign
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Serum IL-10 levels did not correlate with age and sex, in b
the control (P = 0.541 and P = 0.797, respectively) and melanom
groups (P = 0.143 and P = 0.364, respectively). 78 out of 10
(62.3%) melanoma patients and 36 out of 56 (64%) hea
controls showed detectable serum IL-10 concentrations (Tab
The proportion of patients with detectable IL-10 levels at the t
of primary tumour was similar to that of the controls (58%). In
patients that developed metastasis during follow-up, serum I
levels were more frequently detectable (85% in group N and 
in group F of patients) at the first serum determination. 
analysis of IL-10 values by the Chi-square (χ2) test showed
that the ratio of probabilities to detect IL-10 in the serum
patients that developed metastasis during follow-up was 
(1.62 < PR < 3.41) (confidence interval of 95%).

The division of patients into two groups according to the se
IL-10 levels – detectable and non-detectable – revealed tha
prognosis of patients with undetectable IL-10 levels was sig
cantly better than those with detectable levels (Log rank = 4
P = 0.0352) (Fig. 2E). However, at the time of the metast
disease, and in the patients that remained disease-free
British Journal of Cancer (2000) 83(7), 847–852
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Figure 2 Disease-free survival curves for melanoma patients in relation to
their serum levels of sIL-2R, sICAM-1 and IL-10. (A) Total group of patients
(n = 242), subdivided according to sIL-2R serum levels; (B) Group F of
patients (n = 133) subdivided according to sIL-2R serum levels; (C, D and E)
Group N of patients subdivided according to sIL-2R, sICAM-1 and IL-10
serum levels, respectively. Patients with less than 24 months follow-up were
excluded. Statistical significance (P < 0.05)

Table 3 sIL-10 serum levels in melanoma patients during the follow-up

First determination

Cases (%)a IL-10 ng/ml Ca
Mean ± SD

(range)

Controls 56 (64) 7.3 ± 7.5
(0–35)

Melanomas 109 (62.3) 8.2 ± 10 8
(0–69)

Primary tumours 96 (58) 8.3 ± 11.1 7
(0–69)

Metastasis group N 13 (85)b 8.0 ± 5.2b 1
(0–21)

(54)c 7.0 ± 8.7c

(0–27)
group F 11 (91)b 14 ± 7.3b

(0–30)
(54)c 11.0 ± 14.3c

(0–50)
Stage

IA + IB 56 (63) 7.4 ± 9.1 4
(0–56)

IIA + IIB 50 (60) 8.9 ± 12 4
(0–69)

III 3 6.0 ± 5.3
(0–10)

a Percentage of melanoma patients with detectable sIL-10. Comparison of serum I
Whitney U test (*P < 0.05). Group N, patients whose diagnosis and surgery for prim
serum samples were tested within the first month after surgery. Group F, patients w
first serum determinations. b First serum IL-10 determination. c IL-10 value at the tim
24 months of the first IL-10 measurement, a significant decrea
the percentage of patients with detectable IL-10 levels 
observed. Comparison of IL-10 serum levels between controls
melanoma patients performed by the nonparametric Ma
Whitney U test, demonstrated a decrease of IL-10 levels sta
cally significant in melanoma patients.

We also analysed the possible correlation between serum
2R, sICAM-1 and IL-10 concentrations and found that dur
follow-up, 12 months after the first serum level determinatio
circulating sICAM-1 was negatively correlated with IL-10 seru
levels (r = 2 0.204, P = 0.047).

Finally, to determine which factors might be predictive 
metastatic progression in melanoma, we employed the Log
and Cox regression models. Only group N of patients met
requirements for analysis with these methods. The factors co
ered were age, sex, stage, disease-free interval and the 
levels of sIL-2R, sICAM-1 and IL-10. We first used a Logis
proportional hazards regression model to determine the 
informative combination of independent factors for prognosis. 
results showed that sIL-2R (P = 0.001), sex (male) (P = 0.045) and
stage (P = 0.013) were significantly associated with the metast
progression of melanoma. As in our study we have examined
serum levels at different points in time for the same patients
used the Cox regression analysis with time dependent cova
and observed that sIL-2R levels could be used as a progn
marker for the metastatic progression of melanoma (P = 0.002)
(Table 4).

DISCUSSION

This paper describes serial measurements of soluble sIL
sICAM-1 and IL-10 in the serum of patients with melano
during a three-year follow-up period. In accordance with
previous study, we observed that serum sIL-2R levels are ele
in patients with melanoma in comparison to healthy controls. 
increase was significantly higher in the group of patients 
© 2000 Cancer Research Campaign

After 12 months After 24 months

ses (%) a IL-10 ng/ml Cases (%) a IL-10 ng/ml
Mean ± SD Mean ± SD

(range) (range)

6 (48.8) 6.1 ± 9 47 (25.5) 2.3 ± 4.5*
(0–58) (0–17)

4 (45) 5.8 ± 9.7 44 (28) 2.3 ± 4.7*
(0–58) (0–17)

2 (75)b 7.9 ± 6.6b 5 (20)b 1.6 ± 3.6b

(0–21) (0–8)

9(89) 10.8 ± 8.0b 6 (34)b 3.3 ± 5.2b

(0–29) (0–11)

2 (50) 7.4 ± 11 22 (27) 2.7 ± 5.0*
(0–58) (0–17)

1 (44) 4.8 ± 7.3 25 (24) 2.0 ± 4.2*
(0–32) (0–17)

2 7.5 ± 4.9 0 –
(0–11)

L-10 levels between controls and melanoma patients by nonparametric Mann-
ary melanoma occurred during the period of time of the study and whose
ho had undergone surgery for primary melanoma several years before the
e of the metastasis.
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Table 4 Summary of multivariate analysis of independent prognostic
markers in melanoma patients by the Logistic and Cox proportional hazards
model

Covariates ( P value)

Logistic regression analysis
Age 0.1321
Sex 0.0451
Stage 0.0131
sIL-2R 0.0013
sICAM-1 0.5773
sIL-10 0.1813

Cox regression analysis
Time-dependent sIL-2R covariate

[(1 < T_Cov < 12)*sIL-2RI + (12 < T_Cov < 24)* sIL-2
R12 + (24 < T_Cov < 36)*sIL-2R24]a

T_Cov 0.0026
Stage 0.0557
Sex 0.2494

a sIL-2R1 corresponds to the value of the first serum determination and sIL-
2R12 and sIL-2R24 correspond to serum determination after 12 and 24
months follow-up.
developed metastasis during follow-up, and the prognose
patients with elevated serum levels of sIL-2R were significa
poorer than in those patients with normal levels.

The increase of the sIL-2R levels in the serum may be the r
of the immune system activation or could be released directl
the individual tumour since melanoma cells can express
IL-2/IL-2R complex (Alileche et al, 1993; Plaisance et al, 19
García de Galdeano et al, 1996). In both cases, sIL-2R 
compete with the cell-surface IL-2 receptor for binding to IL-2 
IL-2-dependent immune responses (Rubin and Nelson, 19
Therefore, a large amount of sIL-2R might induce immunos
pression and correlate with poor prognosis of melanoma pat
In our study, we found that serum levels of sIL-2R can serve a
independent prognostic factor predictive of metastasis prog
sion. Measurements of sIL-2R at the time of the primary tum
can be a useful tool to identify melanoma patients with a sig
cant risk to develop metastasis during follow-up. Also, high s
2R levels indicate a poor prognosis in patients who had under
surgery for primary tumour several years before the determin
of sIL-2R.

The sICAM-1 is another molecule that appears to be clo
correlated with the progression of melanoma (Natali et al, 1
Harning et al, 1990; Altamonte et al, 1991; Giavazzi et al, 19
Kageshita et al, 1993). It has been suggested that sICAM-1
represent a mechanism by which tumour cells escape from
cytotoxicity mediated by immunoeffector cells. Soluble ICAM
by competition with the membrane-bound ICAM-1, interfe
with the physical interaction of NK and LAK cells with melanom
cells, thus reducing their susceptibility to cytotoxicity (Becke
al, 1991). In our study, serum levels of sICAM-1 in the patie
analysed were significantly higher than those of controls. 
increase was more evident in the group of patients that deve
metastasis during follow-up and, even more, at the time of
metastatic disease.

Similar results were found when IL-10 serum levels were ev
ated. At the first determination, serum IL-10 levels were m
frequently detected (2.35 times) in the group of patients 
developed metastasis during follow-up than in the patients
remained disease-free. The prognosis of patients with detecte
10 levels was poorer than in those with undetectable IL-10 le
© 2000 Cancer Research Campaign
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indicating that detectable levels of IL-10 might contribute
down-regulated anti-tumour response. However, the proportio
patients with detectable serum levels of IL-10 during the perio
the metastatic disease was similar to that of the controls.

IL-10 is a pleiotropic cytokine that can exert either immu
suppressive or immunostimulatory effects on a variety of c
types. IL-10 is a potent inhibitor of monocyte/macrophage fu
tion (Fiorentino et al, 1991). By contrast, IL-10 can act on B c
to enhance their viability, cell proliferation, Ig secretion and c
II MHC expression (Howard et al, 1992). On the other ha
melanoma cells are able to produce IL-10 (Sato et al, 19
suggesting that IL-10 could contribute to immunosuppressio
melanoma (Chen et al, 1994). The results of our study c
lead us to think that after the surgery of the primary melano
detection of IL-10 in the serum of patients might be reflectin
suppressive status of the immune response. So, high serum 
of IL-10 together with high levels of sIL-2R and sICAM-1 cou
be identifying patients that might develop metastasis during
follow-up.

Finally, it has been demonstrated that IL-10 is an autoc
growth factor for human melanoma cells and down-regulates
expression of cellular ICAM-1 on melanoma cells (Yue et
1997). In this study, a significant negative correlation between
10 levels and sICAM-1 levels has been observed during follow
after 12 months of the surgery of primary melanoma.

Analysis of the different factors (sex, age, stage, disease
interval, serum sIL-2R, sICAM-1 and IL-10 levels) that might 
correlated with the metastatic progression of melanoma sho
that sIL-2R levels, sex and stage were linked to malignant pro
sion, and that sIL-2R has a predictive value for the metas
progression of melanoma. In contrast to previous stu
(Schadendorf et al, 1996), we could not prove that sICAM-1 
IL-10 are statistically associated to the metastatic progressio
melanoma. These results may be due to the fact that we di
evaluate patients in advanced stages of melanoma progressio

In conclusion, if progression of melanoma can be attribute
the tumour cells escaping from the immune system, elev
concentrations of sIL-2R, could have an effect as inhibitor
IL-2 activity. Also, sICAM-1’s capacity to inhibit MHC-restricte
specific T-cell melanoma interactions together with the immu
suppressive effect of IL-10, could contribute as well to 
metastatic progression of melanoma.
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