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Summary

Purpose: To perform a population-based analysis on
the 5-year survival rate and to analyse the significance of
various prognostic factors for survival in patients with cervi-
cal cancer in Bulgaria for the period 1993-2002.

Patients and methods: A total of 9,457 women were
analyzed using the data of the National Cancer Registry.
Their mean age was 51.41 years. Survival analysis was per-
formed using the life table method. Analysis of factors affect-
ing survival was performed by the Cox proportional hazards
regression model. The statistical processing was carried out
with the SPSS program/PC+v.11.01 for Windows.

Results: The overall cumulative 5-year survival was
47.12%. According to age, higher survival was observed in
women younger than 35 years. Women in towns had better
survival than those in villages. Significant difference was

Introduction

Survival has been accepted as an indicator in
monitoring cancer control activities. In this context it
must be considered together with incidence and mor-
tality [1]. Survival is usually studied to evaluate the ef-
fectiveness of a treatment, but it should be remembered
that it is the average result of the whole range of cancer
control work, including screening, early diagnosis
and organization of treatment services [2]. Survival in
different populations may be influenced by a range of
prognostic and other factors. Some prognostic factors,
such as age, are always available and usually some
other tumor-related variables like cervix uteri subsite

observed between squamous cell carcinoma and adenocar-
cinoma and some rare histological types. According to stage,
survival was higher for stages I and Il and was decreasing
with advancing disease stage. Better survival was achieved
with surgical treatment. In the Cox regression analysis, the
highest relative risk was associated with advanced clinical
stage, with symptomatic therapy only, with rare histological
types, age over 65 years, and village residents.

Conclusion: According to these results, Bulgaria is
among the countries with low 5-year cervical cancer survival.
Survival at the population level depends on several factors.
The most important among them could be attributed to the
absence of organized cervical screening.
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(exo- or endocervix) and histological type are also
available [3].

Survival of cervical cancer patients varies with
age, with a clearly decreasing trend with increasing
age. This trend may be related to some biological fac-
tors or may be the result of the higher prevalence of
co-morbid diseases. Relative 5-year survival rates vary
among geographic regions, with quite good prognosis
in low-risk regions, even in developing countries where
many cases present at relatively advanced stage [3].

There are time trends in survival of cervical can-
cer. The major improvements in the first half of the 20th
century were due to improving the stage at diagnosis
and to the better results of treatment, particularly as a
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result of advances in radiotherapy. The relatively unfa-
vorable trends in survival may be the result of a coun-
terbalance between the effect of screening and im-
provement of treatment [4].

Cox proportional hazards models are widely used
to explain the effect of different variables on survival
time. Usually, several independent variables including
age, histological type, grade, tumor volume, lymph
node status and country are simultaneously included
in the model [4].

In Bulgaria cervical cancer is still a medical and
social problem. It ranks second among gynecological
tumors. The number of new cases ranged from 509 to
1086 cases for the period 1970-2002. The standard-
ized incidence was in the range 0 9.9 to 19.4/100,000
and the standardized mortality ranged from 2.6 to 6.2/
100,000 (Figure 1). Comparative analysis of the basic
epidemiological indices for cervical cancer shows that
Bulgaria is included among the highly affected coun-
tries in Europe and has a medium position among the
countries worldwide.

Compared to the achievements in the countries
implementing a successful screening program these
data prove the inefficiency of the model practiced in
this country so far. The successful results reported at
the beginning referred to the stabilization of the basic
epidemiologic indices, but they have been followed by
gradual deterioration in all screening activities [5].

A comparative analysis on overall survival of
cervical cancer cases in Bulgaria and in the USA was
reported by Danon in 1999 [6]. The survival in Bulgaria
was significantly lower (47.91 vs. 91.90% in the USA)
and this difference was due to the delayed diagnosis of
cases in Bulgaria.

The purpose of this study was to perform a popu-
lation-based analysis on the 5-year cumulative sur-
vival rate and to analyse the significance of various

25

? /\/,»/
15

Incidence M
10 o= +

5 Mortality

—
S F FFFF N E S S

10°

Years

Figure 1. Standardized incidence and mortality of cervical cancer
in Bulgaria, 1970-2002.

prognostic factors for survival in patients with cervical
cancer in Bulgaria.

Patients and methods

A total of 9,457 women with invasive cervical
cancer during the period 1993-2002 were retrospec-
tively analysed, using the data of the Bulgarian Na-
tional Cancer Registry. The mean age of the patients
was 51.41 years (range 19-93). Survival analysis was
performed using the life table method.

Analysis of factors affecting survival was per-
formed by the Cox proportional hazards regression
model, including the following variables: age, resi-
dence, histological type, clinical stage and treatment
modality.

The statistical processing was carried out by the
SPSS program/PC +v.11.01 for Windows. The selected
level for statistical significance was at p<0.05.

Results

The observed overall cumulative 5-year survival
was 47.12%.

The results for survival according to the differ-
ent examined factors (age, residence, histology, stage
and kind of treatment) are presented in Figures 2-6.
The results of the Cox regression model are shown in
Table 1.

According to age, higher survival was observed in
women younger than 35 years, followed by those aged
between 36 and 45. There was a tendency for decreas-
ing survival with the increase of age which was statisti-
cally significant (p=0.0000) (Figure 2). Women over 65
had the highest relative risk for death (RR=2.352).

Women living in towns had better survival (50.14%)
than those living in villages (38.03%; p=0.0000) (Figure
3). Women in villages had higher relative risk for death
(RR=1.411; p=0.0000).

Concerning 5-year overall survival significant dif-
ference according to the histological type was observed
between squamous cell carcinoma and adenocarci-
noma and some rare histological types (Figure 4). The
relative risk for death for adenocarcinoma was lower
(RR=0.960) than the one for squamous cell carcinoma
(RR=1.000). Women with some rare histological types
(mucoepidermoid, adenosquamous, and carcinosarco-
ma) had the highest relative risk for death (RR=2.601).

In relation to stage, survival was higher for the
early stages (I and II; 74.30% and 49.22%; p=0.000,
respectively) and decreased with advancing disease



Table 1. Summary of Cox regression analysis
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Variables RR of death 95% CI p-value
Age (years)
0-35 1 Reference
36-45 1.098 0.968-1.246 0.147
46-55 1.336 1.182-1.510 0.000
56-65 1.483 1.305-1.686 0.000
> 65 2.352 2.080-2.659 0.000
Residence
Town 1 Reference
Village 1.411 1.317-1.511 0.000
Histological type
Squamous cell 1 Reference
Adenocarcinoma 0.960 0.863-1.068 0.451
Other 2.601 1.741-3.886 0.000
Clinical stage
I 1 Reference
I 2473 2.238-2.732 0.000
111 5.061 4.584-5.588 0.000
v 12.030 10.494-13.790 0.000
Unknown 2.048 1.688-2.486 0.000
Type of treatment
Surgery 1 Reference
Radiotherapy 2216 1.967-2.496 0.000
Surgery + Radiotherapy 1.085 0.965-1.220 0.171
Chemotherapy 4.551 3.223-6.425 0.000
Radio + Chemotherapy 3.578 2.975-4.303 0.000
Surgery + Radio + Chemotherapy 1.991 1.631-2.429 0.000
Symptomatic 7.195 6.228-8.314 0.000
RR: relative risk, CI: confidence interval
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Figure 2. Five-year survival of cervical cancer patients in Bulgaria
according to age (1993-2002).

stage (Figure 5). The results of Cox regression model
showed highest relative risk for death for the group of
women with clinical stage IV (RR=12.030). The better
survival of cases with unknown stage compared with
those with IV stage, and the lower risk of women with

Survival time (days)

Figure 3. Five-year survival of cervical cancer patients in Bulgaria
according to residence (1993-2002).

unknown stage compared to the risk of stages [I-IV
most probably means that the group with unknown
stage consisted of cases with low disease stage, not
precisely diagnosed.

Better survival was achieved with surgical treat-



366

1.0

adeno Ca

o
il

I squamous

Survival rate
o
e

0.4+
0.2
p=0.0000
0.0 T T T T
0 365 730 1095 1460 1825

Survival time (days)

Figure 4. Five-year survival of cervical cancer patients in Bulgaria
according to histological type (1993-2002).
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Figure 5. Five-year survival of cervical cancer patients in Bulgaria
according to clinical stage (1993-2002).
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Figure 6. Five-year survival of cervical cancer patients in Bulgaria
according to type of treatment (1993-2002).

ment (66.23%) and with surgery combined with radio-
therapy - 61.95% (p=0.0000; Figure 6). The highest
relative risk for death was seen in women with symp-
tomatic treatment (RR=7.195), followed by those re-
ceiving chemotherapy only (RR=4.551; p=0.0000).

Cox regression analysis showed that the most
significant prognostic factors for poor survival were
delayed diagnosis and advanced disease stage, women
aged over 65, those living in villages, patients with rare
histological types and those receiving symptomatic
therapy only (Table 1).

Discussion

Our results for 5-year survival are low and similar
to those reported in the relevant literature. Yeole et al.
[7] found 47.7% 5-year survival rate in their study in
India for the period 1992-1994. In 2004 Bielska-Lasota
et al. [8] reported 52.2% 5-year survival in selected
regions of Poland and described it as one of the lowest
in Europe. In 2001 the summarized data of 24th FIGO
report [4] showed 72.2% 5-year overall survival from
28 countries around the world. In 2005 Zheng et al. [9]
in China found 81% 5-year survival while Chung et
al. [10] found 79.2% overall 5-year survival in Korea
for the period 1993-2002. In Singapore Wang et al.
[11] reported in 2003 an improvement on the 5-year
cumulative survival rate for the last 25 years from 45
t0 65%.

Coker et al. [12] reported in 2000 that older wo-
men have the lowest survival and worst prognosis. In
2000 Kim et al. [13] suggested that women over 50
need more intensive therapy and follow-up because of
the lower survival in this group. loka et al. [14] dis-
cussed in 2005 that low survival among older women
is due to the more advanced disease at the time of diag-
nosis.

The data of 24th FIGO report [4] show no dif-
ference in survival rates by stage between squamous
cell carcinoma and adenocarcinoma. In our study the
overall 5-year survival for squamous cell carcinoma
and adenocarcinoma was almost the same. Different
are the data of Bulk et al. [15] who in 2003 found better
survival in women with squamous cell cancer than in
those with adenocarcinoma and they recommended
closer follow-up of those women. In their article in
2006 Chung et al. [10] stated that patients with ad-
enosquamous carcinoma had higher survival than
women with nonkeratinizing squamous cell cervical
carcinoma.

According to the 24th FIGO annual report stage
showed a direct correlation with survival [4]. Our re-



sults over survival for stages [ and II are lower than
those reported by most authors which varies from 94.4
to 55.4, respectively [8,9,14-17] and confirm better
survival for early-stage disease. Better survival of cases
with unknown stage in this country suggests that prob-
ably this group included women with early-stage dis-
ease.

The data of Coker et al. [12] demonstrate that
women undergoing radical hysterectomy vs. no sur-
gery or any other treatment had significantly better
survival. Houvenaeghel et al. [18] using multivariate
analysis found that only the type of surgery affected
overall survival. According to the data of Hwang et
al. [19] neoadjuvant chemotherapy followed by radi-
cal hysterectomy in locally advanced cervical cancer
seemed to improve long-term survival.

Our results from the relative risk analysis showed
that significant poor prognostic factors include patients
with advanced clinical stage, age over 65 years, living
in villages, patients with rare histological types and
those receiving symptomatic treatment only.

Similar to our results concerning the influence
of age are those of Shepherd et al. [20]. They reported
that age over 69 is among the most significant poor
prognostic factors. Other factors including histology
and initial stage were not significant in the multivariate
analysis of these authors.

According to the data of Bielska-Lasota et al. [8]
stage is the most important prognostic factor. Similar are
our results about the influence of disease stage on sur-
vival and also the data of Chung et al. [ 10] who reported
that clinical stage and histological type are the most sig-
nificant independent prognostic factors for survival.

In the analysis performed by Kim et al. [13], age,
cell type and lymph node metastases were independent
predictors of survival. Patients who had positive lymph
nodes, adenocarcinoma and were older than 50 had a
poorer survival rate.

Eralp et al. [21] also found that stage at presen-
tation was an independent prognostic factor with a
significant impact on overall survival.

Conclusions

According to these results, Bulgaria is among the
countries with low 5-year cervical cancer cumulative
survival. Lower survival was found in older women, in
village population, in patients with advanced disease
and with rare histological types. Surgical treatment
and surgery combined with radiotherapy give better
survival. Among the most significant poor prognostic
factors are age over 65, village population, patients
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with rare histological types, with advanced clinical
stage and those receiving symptomatic therapy only.
Survival at the population level depends on several fac-
tors, the most important among them being the absence
of'an organized cervical screening.
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