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Abstract

Despite recent advances in the immune mechanisms of cervical cancer (CC), the relapse still remains an actual issue and recognition of
new predictive biomarkers is essential. Aim: The purpose of this retrospective study was to investigate possible differences in the primary,
in situ, cellular immune response between cervical carcinoma with and without relapse. Material and Methods: Paraffin-embedded tissue
samples from 61 consecutive women with CC (34 with and 27 without relapse) were immunostained for CD3, CD20 and CD45 cells.
Immune cell profile densities were further assessed, assigning scores between 0 and 3: “0” meaning the absence of inflammatory infiltrate,
“1+” low, “2+” intense and “3+” intense infiltrate with lymphoid follicles. Statistical analysis was performed in SPSS–13 software, p<0.05.
Results: Statistically significant intra- and peri-tumoral low numbers of several immune cell subtypes are strongly associated with relapse
of disease within three and five years in patients with CC (p<0.05); moreover, statistical significant correlations between immune cells and
both free survival (CD3: r=0.382; CD20: r=0.404; CD45: r=0.376) and relapse (CD3: r=-0.408; CD20: r=-0.355; CD45: r=-0.354) have been
demonstrated. Only CD3 was reported as predictive biomarker of relapse in CC (ANOVA, t-Student, p<0.05). Conclusions: Major
differences in the cellular immune response among patients with cervical cancer with and without relapse within three and five years have
been demonstrated. CD3 may be used as potential prognostic biomarkers, whereas the results are promising for adjuvant immunotherapy.
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 Introduction
Cervical cancer (CC) has been established to be an
important cause of both morbidity and mortality in
women worldwide. Despite complex treatment
according to risk stratification for recurrence and local
guidelines (radical hysterectomy with pelvic lymph
node dissection followed by adjuvant radio- and
chemotherapy), up to 40% of patients will develop
relapse of their cancer [1]. Moreover, even new and
promising vaccines to prevent the development of virus
induced-CC are already developed they elicit protective
effects only in special categories of patients [2].
Although, several well known prognostic factor are
already described (including clinical stage, lymph node
metastases, tumor size and depth of invasion), new
predictive biomarkers indicating an increased risk of
relapse are mandatory in order to optimize management
and improve survival [1].
During the past decade, epidemiologic evidence has
accumulated implicating persistent infection with certain
subtypes (mainly 16 and 18) of Human Papilloma Virus
(HPV) as a necessary condition for development of CC
[1–3]. Since the immune response towards cancer is
thought to be important in either clearing or controlling
the viral infection, the evaluation of local cellular
immune response seem to be critical for the classification of patients according to their risk, for the therapeutic
decision and, also, may potentially indicate new adjuvant
treatment strategies including immunotherapy [2, 3].

Detailed information on tumor-infiltrating lymphocytes (composition, distribution and number of cells)
reflecting the status of the cellular immune system in
CC patients have already been presented by several
studies. Different immune cell subsets, mainly with
respect to T-cells, were analyzed in biopsies from
different types of cervical carcinoma; despite some
controversial data, the majority of authors have shown
that both intra- and peri-tumoral infiltration of immune
cells is associated with improved clinical outcome in
cancer patients, especially in cervical cancer [4–12].
As no new biomarker for CC outcome prediction is
yet validate, we proposed the current study that aimed to
investigate possible differences in the primary, in situ,
cellular immune response between cervical carcinoma
with and without relapse.
 Material and Methods
We performed a retrospective observational study
on 61 consecutive patients surgically treated for cervical
cancer (different histopathological types and FIGO
stages), with a mean age of 36.4±5.53 years, who have
attended “Cuza-Vodă” Hospital in Iassy, between 2000
and 2003. Data regarding relapse and disease free
survival of patients were retrieved from regional
oncology files, whereas the follow-up period was settled
at 5 years.
Paraffin-embedded cervical tissues were processed
at the time of diagnosis at the Pathology Department in
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“Cuza-Vodă” Hospital, while immunohistochemistry
(IHC) was executed at the Immunopathology and
Genetics Laboratory in “Sf. Spiridon” Hospital in Iassy.
Ethical Committee approval was obtained.
Immunohistochemistry
To identify the immune cells of interest, the specific
antigens expressed on cell surface were detected using
IHC, based on the fact that the identification of tissue
antigens is possible by using the corresponding
antibodies. The primary antibodies (DAKO) used were
monoclonal mouse anti-human; CD3 is a pan T-cell
marker, CD20 is expressed on mature B-cells, while
CD45 is a leukocyte common antigen. Sections were
immunostained for CD3+, CD20+ and CD45+ cells
and Streptavidin–Biotin method was used (LSAB Kit,
DAKO) [13].
Immune cell profile densities were further assessed;
scores between “0” and “3” have been assigned as
follows: “0” meaning the absence of inflammatory
infiltrate, “1+” low, “2+” intense and “3+” intense
infiltrate with lymphoid follicles.
Statistical analysis (descriptive, analytic nonparametric tests, Kaplan–Meier survival analysis) was
performed in SPSS–13 software, p<0.05.
 Results
Baseline assessment of CC patients with and without
relapse enrolled in the current study aimed to establish
association with classical negative prognostic factors
including tumor size and grading, histological type,
clinical stage FIGO and lymph node invasion (Table 1).
As expected, the majority of patients included in
relapsed group presented with risk factors for
recurrence, as follows: 42.6% of cases with tumor size
more than 4 cm, 42.6% were classified as invasive
squamous CC, 37.7% as stage IIB, while 36.1% of
patients displayed lymph node invasion.
IHC assessment demonstrated that patients experiencing relapse of their CC generally had low densities of
immune cells present in biopsies (Table 2, Figure 1);
54.1% of cases presented low CD3+ infiltrates, 52.5%
low CD20+ and 50.8% CD45+ low density. Only a
limited proportion of patients in the recurrence
subgroup displayed intense infiltrates, 1.6% for CD3+,
3.3% for CD20+ and 1.6% for CD45+. Cases without
relapse typically presented with more intense immune
infiltrates.
Figures 2–4 show IHC assessment of CD3+, CD20+
and CD45+ cellular expression in inflammatory
infiltrates from CC with and without relapse.
We have demonstrated direct correlations between
all studied immune cells and survival, as follows:
r1=0.382 for CD3+, r2=0.404 for CD20+, r3=0.376 for
CD45+; high cells densities are related with free
survival in CC patients.
In the mean time, indirect correlations between local
cellular immune response and the recurrence of the
disease have also been reported: r1=-0.408 for CD3+,
r2=-0.355 for CD20+, r3=-0.354 for CD45+; relapse is
associated with low cellular immune response.

All the above mentioned correlations were statistically significant at a level of p<0.05.
Table 1 – Patient distribution based on classical
prognostic factors (61 patients)
No. of cases
No. of cases
without relapse
with relapse (%)
(%)

Variable
Tumor size
<4 cm
>4 cm
Tumor grading
G1 well differentiated
G2 moderate
differentiated
G3 undifferentiated
Gx cannot assess
Histological type
Invasive squamous
cervical carcinoma
Adenocarcinoma
Adenosquamous cervical
Microinvasive carcinoma
FIGO classification
IA
IB
IIA
IIB
III
IV
Lymph node invasion
With invasion
Without invasion
Survival
Not survive
Survive
Radiotherapy
With radiotherapy
Without radiotherapy

23(38%)
4 (7%)

8 (13%)
26 (43%)

2 (3%)

13 (21%)

22 (36%)

8 (13%)

1 (1.6%)
2 (3%)

5 (8%)
8 (13%)

16 (26%)

26 (43%)

1 (1.6%)
1 (1.6%)
9 (14.6%)

3 (5%)
2 (3%)
3 (4.6%)

10 (16%)
13 (21%)
2 (3%)
1 (1.6%)
0
1 (1.6%)

2 (3%)
6 (10%)
1 (1.6%)
23 (38%)
1 (1.6%)
1 (1.6%)

7 (12%)
20 (39%)

12 (20%)
22 (36%)

0
27 (44%)

26 (43%)
8 (13%)

4 (7%)
23 (38%)

25 (41%)
9 (15%)

Table 2 – Patient distribution based on relapse and
immune response factors
Variable
DC3
Low infiltrate
Intense infiltrate
CD20
Low infiltrate
Intense infiltrate
CD45
Low infiltrate
Intense infiltrate
Intense infiltrate with
lymphoid follicles

No. of cases
No. of cases with
without relapse (%)
relapse (%)
18 (30%)
9 (15%)

33 (54%)
1 (2%)

18 (30%)
9 (15%)

32 (52%)
2 (3%)

16 (26%)
9 (15%)

31 (50%)
1 (2%)

2 (3%)

2 (3%)

We have registered significant differences in the
cellular immune response related to survival by
Mann–Whitney’ test: z1=-2.956 at p<0.003, for CD3+;
z2=-3.131, p<0.002, for CD20+; z3=-2.913, p<0.004,
for CD45+. Statistical significant differences between
CD3+, CD20+ and CD45+ expression were also
demonstrated among CC with and without relapse:
z1=-3.158, p<0.002, for CD3+; z2=-2.474, p<0.006,
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for CD20+; z3=-2.472, p<0.006, for CD45+); patients
experiencing a relapse of their disease generally dis-

(a)

(b)
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played lower densities of immune cells, while survival
is associated with intense inflammatory infiltrates.

(c)

Figure 1 – Relapse frequencies versus infiltrating lymphocytes count (scores): for the CD3-lymphocytes (a); for the
CD20-lymphocytes (b); for the CD45-lymphocytes (c).

(a)

(b)
Figure 2 – Inflammatory infiltrate in cervical cancer – CD3 expression: score “1+” (a) and score “2++” (b) (DAKO,
brown staining; ob. 20×).

(a)

(b)
Figure 3 – Inflammatory infiltrate in cervical cancer – CD20 expression: score “1+” (a) and score “2++” (b) (DAKO,
brown staining; ob. 20×).

(a)

(b)
Figure 4 – Inflammatory infiltrate in cervical cancer – CD45 expression: score “2++” (a) and score “3+++” (b)
(DAKO, brown staining; ob. 20×).
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The strongest discriminatory potential was attributed
to densities of CD3+ in both intra- and peri-tumoral
tissue; besides, according to a multiple regression
model, CD3+ may be considered as a potent prognostic
factor for relapse (ANOVA: F=11.766; p<0.001;
t-Student = -3.430; p<0.001).
Statistically significant intra- and peri-tumoral low

numbers of both CD3+ and CD20+ cell subtypes are
strongly associated with decrease survival within five
years in patients with CC (p<0.05) as suggested by
Kaplan–Meier analysis (Figure 5, a and b). Besides, the
survival index in patients displaying low lymphocytic
infiltrates showed comparable values, up to 60%, for all
cell subsets.

Figure 5 – Kaplan–Meier survival
analysis for (a) T CD3+, and
(b) B CD20+ immune cells.

(a)

(b)

 Discussion
Mononuclear, especially intra-tumoral lymphocytes
infiltrate if often reported in cervical carcinoma,
reflecting an ongoing but less effective immune
response against the tumor [4–12]. Previous studies
have already shown the importance of local immune cell
response in guiding patients stratification according to
the risk of disease recurrence after treatment;
essentially, higher densities infiltrates are associated
with improved clinical outcomes [8–10]; however,
new predictive biomarker of relapse are not yet
validated for the use in clinical practice.
The present study was performed on 61 women
diagnosed with cervical cancer and surgically treated in
our hospital; the primary endpoint was to investigate the
local cellular immune response in relation to clinical
outcome.
Three different cells subsets including T CD3+,
B CD20+ and CD45+ leucocytes were compared among
patients experiencing or not recurrence of their disease
after the surgical protocol. Cellular densities have been
characterized in both intra- and peri-tumoral tissue by
immunohistochemistry.
We have revealed several remarkable differences in
immune cells densities and, therefore, in the cellular
immune response between patients with and without
relapse of cervical carcinoma.
Generally, higher densities of immune cells have
been described in biopsy samples from patients without
relapse, while lower densities in all three mentioned
cellular subtypes were associated with relapse
supporting data from literature [6–10]. More that half of
our patients undergoing recurrence of their cancer
presented with low T CD3+, B CD20+ and CD45+
expression.
The correlations described between CD3+, CD20+
and CD45+ expression and relapse and survival in
studied CC, even if mild/moderate, are statistically
significant at a “p” level less than 0.05. High cell
subsets densities are related with disease free-survival in

CC, while relapse is associated with low cellular
immune response, as suggested in several previous
studies from literature [4–12].
Furthermore, in our study, the relationship
concerning the density of immune cells infiltrates and
survival in patients with CC was validated by the
application of both Mann Whitney’ test and Kaplan–
Meier survival analysis. We have demonstrated that
both T CD3+ and B CD20+ low infiltrates are associated with decreased survival at five years, the survival
indices accounting for 60%. Although not statistically
significant, Kaplan–Meier survival analysis related to
CD45+ infiltrates exhibited a comparable tendency
(p=0.077).
We have demonstrated that CD3+ is a potent
prognostic factor for relapse by using a multiple
regression model (ANOVA: F=11.766; p<0.001;
t-Student = -3.430; p<0.001), consistent we other recent
research studies [6, 8–10]. The same model applied
for either CD20+ or CD45+ failed to demonstrate their
value as prognostic markers in our study, although
there are several controversial reports concerning this
topic [8–10].
Recently, Nedergaard BS et al. (2007) have
demonstrated striking differences in the cellular immune
response among stage IB cervical squamous cell
carcinoma patients with and without relapse within five
years, suggesting the potential value of these data in
prediction of prognosis and adjuvant immunotherapy.
Although about a large panel of immune cells were
studied, the authors have reported significant lower
densities only for CD3+, CD4+, CD8+ and CD57+ in
both intra- and peritumoral; also, densities of intratumoral CD1a+ cells and peri-tumoral BCD20+,
CD45RA+ and CD45RO+ cells were significantly
lower among patients with relapse, while an increased
in the density of both CD3+ and CD8+ cells decrease
the risk of relapse of CC. We have to mention that, as
demonstrated by our study, strongest predictor of
prognosis was the number of CD3+ cells, per mm2;
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bi-dimensional stereology was the main method used to
assess immune infiltrate densities [8–10].
In the same year, Piersma SJ et al. showed that high
number of intra-epithelial CD3+CD8+T-cells infiltrating tumor in early stage CC strongly correlates with the
absence of lymph node metastases and, indirectly, with
prognosis. Besides, stratification according to lymph
node status demonstrated a lower CD3+TCD8+/
CD3+TCD4+ ratio demonstrated in patients with lymph
node invasion as compared with patients without
metastasis [11]. Peri-tumoral cells were not investigated
in this study.
As demonstrated by Bethwaite PB et al., the
presence of increased number of CD3+ T-lymphocytes
infiltrating tumoral tissue drive improve survival in
stage IB cervical cancer [4]; the same was reported by
Chao HT et al. for stage IB squamous cell cervical
carcinoma: CD3+ represents an independent factor of
disease free survival [6].
 Conclusions
There is actually sufficient data, as demonstrated by
both the present study and from literature, to promote
the idea that local, in situ, cellular immune response is
essential for guiding further cancer evolution and
prognosis. Larger cohort studies based on extended
analysis of several immune cells are mandatory for the
validation of potential prognostic biomarkers in cervical
cancer.
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