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Introduction

Being the fifth most common cancer in females, epithe-
lial ovarian tumors have the highest mortality rate among
all gynecological malignancies [1, 2]. Two-thirds of
patients are diagnosed at late stages [1, 3, 4]. Progression
of the disease slows down following surgical intervention
and primary chemotherapy in more than half of the cases
[1, 4, 5]. On the other hand, additional parameters that
determine the prognosis cause variabilities in disease-free
survival and overall survival in patients with similar clin-
ical and pathological features. Ovarian tumors are among
other tumors that the immune system tries to control the
progression. There is frequently intratumoral oligoclonal
lymphocyte infiltration and cytolytic activity specific to
the developing tumor [1, 5-7]. There are few studies in
the literature on the effects of T-cell infiltration on prog-
nosis. In a study by Zhang et al. the relation between
intratumoral CD3+ T-cell presence and a marked
improvement in clinical course were observed [1].
Another study on advanced stage tumors found a distinct
increase in disease-free survival and overall survival rates
in cases with intratumoral CD3+ T-cell [8]. 

Vascular endothelial growth factor (VEGF) is an angio-
genesis-related factor necessary for growth, invasion and
metastasis of solid tumors. There are studies in the liter-
ature reporting a high rate of pro-angiogenic VEGF
expression in advanced stage ovarian tumors that has also

been related to poor prognosis. These results aid in plan-
ning a VEGF-related treatment [9, 10]. 

We aimed to reveal the relation, if one existed, between
the presence of intratumoral T-lymphocyte and VEGF
expression in epithelial ovarian tumors with clinicopatho-
logical parameters and prognosis.

Material and Method
Sixty-three cases with carcinoma of the ovarian surface

epithelium diagnosed between January 1998 and April 2002 at
the Department of Pathology, Akdeniz University, School of
Medicine were included in the study. Clinicopathological data
of the patients were retrieved from their medical charts and
pathology reports. All patients had optimal debulking of gross
neoplastic masses with total abdominal hysterectomy and bilat-
eral salpingo-oophorectomy. All patients were operated for
minimal residual disease (less than 1 cm). Platinum-based
chemotherapy was used postoperatively and 57 patients had pla-
tinium plus paclitaxel and only six patients received platinum
plus  cyclophosphamide. Patient follow-up was done by physi-
cal examination, serum CA-125 levels, abdominopelvic com-
puted tomography (CT), and ultrasound (US). Recurrence was
determined by increased serum CA-125 levels and 50%
enlargement of the tumor diagnosed by CT scanning.

Immunohistochemical staining of the tumor sections was
carried out by the streptavidin biotin peroxydase method using
CD3 (Neomarker, SP7, 1:300), CD4 (Neomarker, 4B12, 1:10,),
CD8 (Neomarker, C8/144B, 1:25), VEGF (Neomarker, V61,
1:200) primary antibodies. Tissue sections were deparaffinized
and rehydrated, and microwave antigen retrieval in EDTA
buffer (AF9004500, Labvision, CA) pH 8.0 for 30 min was per-
formed. The sections were then incubated with anti-CD3, anti-
CD4, anti-CD8, anti-VEGF primary prediluted antibodies for
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60 min. The Ultravision detection system anti-mouse,
HRP/DAB was used. Sections were developed with diaminoben-
zidine tetrahydrochloride substrate, counterstained with hema-
toxylin.

To assess the results: 15 regions with the heaviest staining
were determined at low magnification, and the intratumoral
lymphocytes in these regions that were positive for CD3, CD4
and CD8 were counted and scored 0 to 3 (0→0, +1→≤ 5, +2→6-
19, +3→≥ 20). Tonsil sections were used as external positive
controls for CD3, CD4 and CD8 positive lymphocytes. VEGF
expression in tumor cells was assessed semi-quantitatively
based on the intensity of cytoplasmic staining (0→ negative,
+1→ weak, +2→ moderate, +3→ strong). Sections of angiosar-
coma were used as external positive controls for VEGF expres-
sion. Chi-square and Fisher's chi-square tests were used for sta-
tistical analyses and the Kaplan-Meier test for survival analysis.

Results

Mean age of the patients was 54.6 (range 30-76) years.
There were six cases in Stages I and II, 47 cases in Stage
III and four cases in Stage IV.   More detailed informa-
tion of cancer characteristics (tumor type, grade, stage)
are listed in Table 1.

Mean disease-free survival and overall survival were
9.19 months (0-45 months) and 32.6 months (7-70
months), respectively. The stage of disease had signifi-
cant effect on survival. Overall survival was 55.82
months in Stage I+II cases, 42.93 months in Stage III+IV
cases and disease-free survival was 38.5 and 17.7
months, respectively. These data were statistically signif-
icant (p < 0.005, p < 0.01).

CD3 positivity was observed in intratumoral lympho-
cytes in all cases. Intratumoral CD3 counts were +1 in 31
patients (49.2%), +2 in 27 patients (42.9%) and +3 in five
patients (7.9%) (Figure 1). CD4 and CD8 positivities
were observed in 30 % (+1 in 19 patients) and 80 % (+1
in 42 patients, +2 in 7 patient, +3 in one patient), respec-
tively. Intratumoral CD3, CD4 and CD8 distribution is
given in Table 2.     

When the CD3 counts with respect to stage of the
disease were examined, we found a CD3 level +1 in
66.7% (4/6) of Stage I, 66.7% (4/6) of Stage II, 43.8%
(21/47) of Stage III and 50% (2/4) of Stage IV patients.
However, differences between these groups were not sta-
tistically significant. Similarly, there was no significant
relation between the grade and CD3 levels. On the other
hand, CD3 levels varied significantly with regard to his-
tological type. CD3 expression was higher in endometri-
oid tumors. Significant relations were not observed
between intratumoral CD8 and CD4 positive lympho-
cytes and grade, stage and histological subtype of the
tumor.

When the effect of intratumoral CD3 level on overall

Table 1. — Clinicopathologic characteristics of cases.

No. of cases

Tumor type
Serous 28
Endometrioid 28
Mucinous 4
Clear cell carcinoma 3

Grade
1 10
2 29
3 24

Stage 
I 6
II 6
III 47
IV 4

Table 2. — Distribution of intratumoral lymphocytes and
VEGF expression in ovarian carcinomas.

0 +1 +2 +3

CD3 – 31 27 5
CD4 44 19 – –
CD8 13 42 7 1
VEGF 17 4 24 18

Figure 1. — CD3+ T-cell in ovarian carcinoma, DAB x 630. Figure 2. — VEGF expression in ovarian carcinoma, DAB x 400.
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survival was compared, it was 63.25 months in the +2
group and 38.06 months in the +1 group, however the dif-
ference was not statistically significant. The disease-free
survival of patients with a CD3 level +1 was less than 15
months. There was no effect of intratumoral CD4 and
CD8 level on overall and disease-free survival.

The VEGF score was 0 in 17 patients (27%), +1 in four
patients, +2 in 24 patients (38.1%) and +3 in 18 patients
(28.6%) (Figure 2). No significant differences existed
between VEGF expression and grade, histological
subtype and stage of the tumors. The VEGF level was not
significantly related to disease-free survival or overall
survival. 

Discussion 

Epithelial ovarian tumors comprise nearly half of all
gynecologic malignancy-related mortalities despite
advanced chemotherapy protocols. High risk of recur-
rence necessitates the detection of regulation of tumor
growth and detection of subgroups that requires aggres-
sive treatment. Moreover, though regression is generally
observed following surgery and chemotherapy, the fact
that the growth rate in tumors which demonstrate similar
clinical and pathological features varies, suggests that
additional parameters are needed to determine the tumor
behavior [1, 3, 5].

The function of the immune system is important for
the control of ovarian tumors. Tumor-specific or tumor-
related antigens that induce an immune response have
been defined in several human malignancies such as
ovarian carcinoma, endometrium carcinoma, lung carci-
noma, testicular seminoma, esophageal carcinoma, and
renal cell carcinoma [1, 6, 7, 11-15]. Tumor-related
macrophages and dendritic cells present these antigens
to the T-cells and result in production of tumor-related
oligoclonal T-cells. Interferon and interleukins released
from these cells are the primary mediators of immune
response to cancer [1].  

The presence of intratumoral T cell infiltration and T-
cell related immune response in ovarian tumors has been
emphasized in the literature. In a study of 186 patients
with advanced stage ovarian tumor, Zhang et al. found
intratumoral CD3+ T-cells in 54.8% of their cases and
concluded that this was an independent parameter that
delayed recurrence and mortality [1]. Five-year overall
survival rates differed significantly with regard to pres-
ence or absence of T-cells, with better rates in the T-cell
positive group (38% vs 4.5%). Among the findings of the
same study, there was an increase in VEGF expression in
the group without T-cell infiltration. The authors argued
that presence of T-cells improved the clinical course in
advanced stage tumors and that the T-cell related
tumor/host relation might be responsible for improve-
ment in the prognosis [1]. Results of another study
showed that disease-free survival and overall survival
times were longer in a group of patients with high levels
of interferon-gamma derived from CD3+ T lymphocyte

[5]. Similarly, immunophenotyping of intratumoral T
lymphocytes has been carried out on 38 Stage IIIB and
Stage IV cases and CD3+ T cells were found in 60% of
the cases [8]. In this group, non-progression within three
years was 86% while this rate was 23% in the group with
low CD3+ cell ratio. Based on the results of this study,
adequate amounts of CD3, CD4, CD8 positive cells are
independent predictors of a long progression time and
overall survival in ovarian cancer patients receiving
high-dose chemotherapy with peripheral bloodstem cell
and growth factor support [8]. The results of the present
study showed that, though not statistically significant,
intratumoral CD3+ T lymphocyte density prolonged the
survival. It can be inferred that the limited number of
cases and lack of homogenous patient population affect
the results and explain the inconsistent results in the lit-
erature. Our results might support the literature data such
that immunotherapy may be used for the treatment of
especially advanced stage ovarian tumors.

Tumors promote angiogenesis by secreting various
angiogenic factors such as VEGF.  Many studies in the
literature report the relation between VEGF overexpres-
sion and poor prognosis [1, 9, 10, 16-18]. Kassim and
colleagues detected VEGF by the Western blot technique
in 24 cases of ovarian carcinoma at various stages and 20
normal ovarian tissues, and reported that it played a role
in malignant transformation and was an indicator of poor
prognosis [9]. Other studies on advanced stage ovarian
tumors implicated VEGF as a proangiogenic factor that
was heavily expressed in this group of tumors and sug-
gested that studies should focus on treatment modalities
aimed at inhibiting this growth factor [10, 18]. Zhang et
al. reported a relation between an increase in VEGF
expression and decrease in intratumoral T lymphocytes.
Moreover, they argued that VEGF altered the course of
ovarian carcinoma and decreased the immunological
response by not only increasing angiogenesis but also
decreasing the number of intratumoral T-cells [1]. It has
also been reported that VEGF was effective against inva-
sion by increasing the expression and functional activity
of matrix metalloproteinase-2 [19, 20]. Sönmezer et al.
found a relation between VEGF expression and ascites
formation [4]. We failed to find a significant relation
between VEGF expression and clinicopathological
parameters and survival time. This could be due to the
small sample size and non-homogenous tumor popula-
tion. 

It is hoped that further studies will enable immunother-
apy to secure a place in the treatment of especially
advanced stage ovarian tumors. In addition antiangio-
genic-targeted therapies offer an attractive strategy for
clinical investigation in ovarian cancers.
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G. ERDOĞAN, M.D.
Akdeniz University, School of Medicine
Department of Pathology
07059 Antalya (Turkey)
e-mail: gerdogan@akdeniz.edu.tr

14-1601-29 - Effect of intratumora:1601/29 - Effect of intratumora  07/09/09  08:35  Pagina 526




