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Abstract Several kinds of cellular adhesion molecules,
like different splicing variants of CD 44, have gained
important as prognostic or markers for metastatic dis-
ease. Fresh frozen samples from 64 cervical carcinoma
(CX) were stored in liquid nitrogen and examined using
ELISA-technique, testing the prognostic impact. Nor-
mal cervical tissue served as control. CD 44-v6 concen-
tration, was significant elevated in tumor tissue, when
compared to the controls (P=0.04). There was no cor-
relation to tumor stage (P=0.61), lymphovascular space
involvement (P=0.075) or pelvic lymph node involve-
ment (P=0.81). The CD 44-v6 concentration was not
informative regarding recurrence-free and overall sur-
vival. Contrary to immunohistochemistry, the quantifi-
cation of CD 44-v6 using ELISA-technique does not
provide any further information.
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Introduction

CD 44 is a transmembrane glycoprotein which is widely
expressed in hematopoietic and mesodermal cells. CD
44-isoforms or splicing variants (CD 44-v) are the result
of an alternative splicing of different exons and can be
modified by post-translational glycosilation [8]. Multiple
functions are attributed to the various isoforms, such as
lymphocytic homing, hematopoiesis, wound healing,
embryonic development and apoptosis [8]. The splicing
variants also play a role in tumor cell differentiation,
invasion and have gained attention as markers of
metastasis [6].

An altered expression of several splicing variants
has also been described in cervical carcinogenesis [4].
In high-grade CIN and microinvasive cervical carci-
nomas, an overexpression of CD 44-v4 and -v6 was
seen [3–5].

The expression of CD 44-v6 has been reported to be
related to poor prognostic outcome in cervical cancer
[13] and may be a predictor of lymphatic spread [2]. This
study evaluates the prognostic relevance of the quanti-
tative analysis of CD 44-v6, using the ELISA-technique
in surgically treated cervical cancer.

Materials and methods

The study included 64 cervical cancer patients who were
treated surgically by radical hysterectomy (Piver type
III) and systematic radical pelvine lymphadenectomy.
None of the patients received any neoadjuvant treat-
ment.

For assessment of the histologic parameters, hyster-
ectomy specimens were handled as previously described
[9]. For typing and grading the WHO-classification for
tumors [14] and for staging the pTNM-classification was
used. Fresh tumor tissue samples were shock frozen and
stored until use in liquid nitrogen. Before storing in
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liquid nitrogen, the samples were examined by frozen
section to verify tumor tissue.

For quantitative analysis using ELISA-technique, the
frozen tissue samples (about 1 cm3) were resuspended in
Tris-buffer (10 mmol/l Tris/HCl, 1.5 mmol/l EDTA,
5.0 mmol/l Na2MoO4, pH 4) and homogenized with an
Ultra-Turrax in ice-water for 4·50 s, with 4 min cooling
between the steps. 0.1 ml 10% Tritox-X-100-solution
was added to 0.9 ml of the homogenate and centrifuged
at 4�C over night. Usually, the tissue supernatant was
assayed 1:100 with sample dilution buffer of the CD 44-
v6 ELISA-kit (Bender, MedSystems, Ingelheim, Ger-
many).

Twentyfive samples from tumor-free cervical tissue
served as controls.

Statistical analyses were carried out using the Chi2-
test and Fisher’s exact test to compare CD 44-v6 values
in normal and tumorous cervical tissue.

Differences in survival were analyzed using the log-
rank test. The Cox-model was used to adjust for prog-
nostic factors. P-values of less than 0.05 were considered
as statistically significant. Statistical analysis was per-
formed using SPSS for windows (release 9.0.0).

Results

The patients characteristics are summarized in Table 1.
The CD 44-v6 concentration in the tissue of cervical

cancer specimens was significantly elevated compared to
normal cervical tissue.

However, there was no difference between cases with
and without pelvic lymph node metastases, with and
without lymphovascular space involvement, with histo-
pathological tumor stage or between patients with and
without recurrent disease (Table 2). Additionally, there
was no difference in the CD44-v6 concentration if the
pT1b- and pT2a-tumors (early stage disease) were
grouped together and compared with those showing
parametrial involvement, representing advanced stage
tumors (31.6 ng/ml versus 44.4 ng/ml; P=0.23), as

similar was in cases with and without recurrent disease
(P=0.74) as well as in correlation to the overall survival.

Discussion

Using immunohistochemistry, a gradually increased CD
44-v6 expression was seen when low- and high-grade
CIN-lesions and microinvasive carcinomas were com-
pared [3–5]. The present study, using quantitative anal-
ysis using ELISA-technique, showed a significant higher
concentration of CD 44-v6 in cervical carcinomas when
it was compared to normal cervical tissue, supporting
the data on immunohistochemistry regarding the role of
CD 44-v6 in cervical carcinogenesis.

The regulation of the expression of CD 44-standard
and the alternative splicing in carcinomas of the uterine
cervix and other neoplasms is mediated by a complex
network of different factors such as c-erbB-2, Egr-1 1nd
AP-1 and is connected to the Ras-associated MAP ki-
nase pathway [11, 15], factors which may be alterated by
the infection of cells with high-risk types of HPV. Re-
cently, Recio and Merlino [12] demonstrated that the
hepatocyte growth factor/scatter factor (HGF/SF) up-
regulates the expression of CD 44-v6 which may stim-
ulate the metastatic distribution of cervical carcinomas
by lymphatic spread.

As reported in an earlier study of our group, the
detection of CD 44-v6 is associated with lymphatic space
involvement and pelvic lymph node involvement [2] and
correlated with the number of positive nodes.

Ayhan et al. [1] reported that the CD 44-v6 overex-
pression in FIGO IB cases was related to reduced dis-
ease-free (not statistically significant) and overall
survival (P=0.03). In another analysis [13], the expres-
sion of CD 44-v6 was correlated with poor 5-year-
overall survival. In patients with advanced stage tumors
(FIGO IIB to IVB), treated with radiation therapy,

Table 1 Clinico-pathologic characteristics

n Percentage

Tumor stage
pT1b1 21 32.8
pT1b2 6 9.3
pT2a 3 4.7
pT2b 34 53.2
Lymphovascular space involvement
No (L0) 19 29.7
Yes (L1) 45 70.3
Pelvine lymph node status
pN0 34 53.1
pN1 30 46.9
Recurrent disease
No 50 78.1
Yes 14 21.8

Table 2 Quantitative analysis of CD 44-v6 by ELISA-technique

CD 44-v6
concentration
(ng/ml)

P-value

Normal cervical tissue 26.2
Cervical cancer tissue 39.2 P=0.04
Tumor stage
pT1b1 40.1
pT1b2 28.9
pT2a 25.8
pT2b 44.4 P=0.61
Lymphovascular space involvement (LVSI)
No (L0) 30.0
Yes (L1) 41.5 P=0.075
Pelvine lymph status
pN0 39.2
pN1 39.6 P=0.81
Recurrent disease
No 40.8
Yes 32.2 P=0.23
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positive CD 44-v6 immunolabeling was correlated with a
decreased 5-year survival rate [10], tumor associated
death as well as poor therapeutic response [7].

To the best of our knowledge, the present study re-
ports the first time the quantitative analysis of CD 44-v6
in cervical carcinoma by ELISA. Unfortunately, quan-
titative analysis did not add further information, addi-
tional to previous immunohistochemical studies.
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