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Abstract: Background. The aim of this study was to evaluate changes in the survival of cervical cancer patients during 15 years period and
to analyze differences in survival. Materials and Methods. Cervical cancer cases (ICD-10 codes €53.0, C53.1, C53.8 and C53.9)
were selectedfrom Lithuanian cancer registry. Five-year relative survival estimates were computed with the Ederer Il method and
a Cox proportional hazards model applied using STATA software. Results. Five year relative survival in 19901994 was 46.91%, in
1995-1999 - 51.52% and in 2000-2004 - 55.29%. Worse 5-year relative survival estimated for patients with older age. Survival by
the stage was higher in early stages in all the periods. The highest survival was found in larger towns, and the lowest, in villages.
Place of residence itself had increased the risk of death for women from villages (hazard ratio 1.37). The earlier periods had an
increased incidence of death. Tumor stage IV was the leading risk factor (hazard ratio 23.14). After multivariate adjustment risk
of death was larger in village residents. Conclusions. The study identified survival differences by age and place of residence. The
cervical cancer prevention should be made available and accessible for all women in the country through equal distribution of well-

organized screening program.
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1. Introduction

The burden of cervical cancer varies considerably in the
European Union. Recent analysis in the countries with
the highest cervical cancer incidence and mortality re-
vealed rising trends of incidence and mortality in Lithu-
ania, as in other most affected EU member states [1].
Survival information has long been recognized as an
important indicator for monitoring the success of cancer-
controlled activities [2]. The average European 5-year
age-standardized relative survival among cervical
cancer patients diagnosed from 1990 to 1994 was 63%,
whereas 53% for Estonia [3]. The trend of the 5-year
survival revealed a slow but steady increase of about 2%
per year among cancer patients diagnosed in the period
of 1983-1994 in Europe [4]. No improvement was noted
in the areas where survival was the lowest (Central/
Eastern Europe and UK). According to EUROCARE-4,

overall cervical cancer 5-year relative survival in Europe
was 66.6%, in Iceland — 76.7%, in UK —around 65%. The
lowest 5-year relative survival was found in Lithuanian’s
neighborhood Poland — 53.3% [5]. A more recent period-
based analysis, over the years 2000-2004, showed
lowest survival rates for Lithuania (52%) and Poland
(563%) without significant improvement [6].

The aim of this study was to evaluate changes in the
survival rates of cervical cancer patients over 15-year
period and to analyze differences in survival according
to age, stage at diagnosis and place of residence.

2. Materials and methods

The Lithuanian Cancer Registry is a population-based
registry covering the entire population. The collected
data met the quality and completeness criteria for
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inclusion in the “Cancer Incidence in Five Continents”
edited by the International Agency for Research on Can-
cer [7,8]. Basic data, like demographics, the anatomical
site and the pathology of cancer were recorded.

The study analyzed data from Lithuanian cancer
registry. All newly diagnosed cervical cancer cases
(ICD-10 codes C53.0, C53.1, C53.8, and C53.9)
between 1%t January, 1990 and 31t December, 2004
were selected. Cases identified by death certificates
only were excluded. Only primary site invasive cervical
cancer cases were included in this analysis. Survival
analyses was based on the cohort of the remaining 6680
cervical cancer patients followed up until 315t December,
2009. The end-point of each analysis was: the date of
death, the censored date of last follow-up or termina-
tion of the study. Chi-square test was used to compare
distribution of the demographic and clinical variables
between groups.

Survival was expressed as a relative survival rate,
which is the ratio between observed survival and ex-
pected survival. Expected survival rates were estimated
according to the Ederer Il method using Lithuanian
population life tables. Calculations were carried out
using the STATA algorithm written by Paul Dickman [9].

Relative survival rates were computed for 3 different
periods of time when cervical cancer was diagnosed

Table1. Demographic and clinical characteristics of women diagnosed

(1990-1994, 1995-1999 and 2000-2004), by age (15-34,
35-49, 50-64, 65-74, 75 and older), stage at diagnosis
(I, 1, 1, 1V, unknown) and place of residence (big town,
medium or small town, village).

Place of residence was classified by the number
on inhabitants as follows. Residence residing in highly
populated towns were defined to include those living in
urban areas with populations more than 100,000 and
possessing an average income per household per month
with 846EUR (Vilnius, Kaunas, Klaipeda, Siauliai, Pan-
evezys). Medium and small-sized towns were defined
as urban areas with populations of at least 500 people
and possessing an average income per household per
month with 608EUR and villages where settlements with
populations less than 500 and an average income per
household per month of 550EUR [10].

A Cox proportional hazards model was then used
to assess the impact of covariates on survival and
estimate adjusted relative risks and 95% confidence
intervals (Cls). Regression included age, stage at
diagnosis, place of residence and period of diagnosis.
P values of less than 0.05 were considered statistically
significant. All data were analyzed using STATA version
11 (StataCorp. 2009. Stata Statistical Software: Release
11.0. College Station, TX, USA).

between 1 January 1990 and 31 December 2004 with cervical cancer

(n =6680).
Characteristics Total N (%) Large town N (%) mis:lz ?;3 small Village N (%) p value
Stage <0.001
| 1334 (20.0) 710 (25.7) 283 (19.3) 341 (13.9)
Il 2141 (32.1) 876 (31.7) 532 (36.2) 733 (30.0)
Il 2138 (32.0) 747 (27.0) 474 (32.2) 917 (37.5)
\Y 591 (8.8) 195 (7.1) 121 (8.2) 275 (11.2)
Unknown 476 (7.1) 237 (8.6) 60 (4.1) 179 (7.3)
Age group <0.001
15-34 578 (8.7) 253 (9.2) 137 (9.3) 188 (7.7)
35-49 2190 (32.8) 914 (33.1) 544 (37.0) 732 (29.9)
50-64 2074 (31.0) 870 (31.5) 445 (30.3) 759 (31.0)
65-74 1136 (17.0) 452 (16.3) 229 (15.6) 455 (18.6)
75+ 702 (10.5) 276 (10.0) 115 (7.8) 311 (12.7)
Period of diagnosis 0.501
1990-1994 1934 (29.0) 818 (29.6) 419 (28.5) 697 (28.5)
1995-1999 2224 (33.3) 889 (32.2) 492 (33.5) 843 (34.5)
2000-2004 2522 (37.8) 1058 (38.3) 559 (38.0) 905 (37.0)
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3. Results

Data analysis included 6680 cervical cancer cases.
The mean age at diagnosis was similar for the periods
(55.89414.41 in 1990-1994, 54.49+15.04 in 1995-1999
and 53.00+15.02 in 2000-2004).

Table 1 demonstrates the characteristic of cervical
cancer patients included in the analysis by place of
residence. There are statistically significant differences
between groups in distribution of the cancer cases by
stage of disease and age (P<0.05). The difference be-
tween periods of time when cervical cancer is diagnosed
does not have statistical significance (p= 0.501).

Five year relative survival for women with cervical
cancer diagnosis was highest in the period 2000-2004
compared to the 1990-1994 and 1995-1999 periods
(Table 2). Five year relative survival in the period 1990-
1994 was 46.91%, in the period 1995-1999-51.52%
and in the period 2000-2004 — 55.29%.

Worse 5-year relative survival was estimated for pa-
tients with older age at cervical cancer diagnosis. High-
est survival rates were within 15-34 years age group—in
all periods they were between 59% and 66%.

Survival, considering the cervical cancer stage
at diagnosis, was higher in early stages. In stage IV
survival was significantly lower in all the periods. In the
period 2000-2004 highest 5-year relative survival was
observed in stage 1-89.85%. In the periods 1990-1994
and 1995-1999 five year relative survival rates where
above 86% for patients with stage | of the disease.

Women who lived in villages showed lower five year
relative survival rate compared to women from biggest
and medium towns in all periods under study. Moreover,
the differences in survival by place of residence were
increasing. The highest five year relative survival was
found for those living in big towns (64.12%) and medium
towns in the period 2000-2004. Five year survival rates
within villages’ residents were lowest and there were
no differences between periods 1990-1994 and 2000-
2004 (five years survival rates — 45.24% and 44.85%
respectively).

The impact of demographic and clinical charac-
teristics was assessed by applying a univariate Cox
Hazards regression (Table 3). Age at diagnosis, place of
residence, the period of diagnosis and stage of disease
were significantly associated with survival. Place of resi-
dence itself had increased the risk of death for women

Table 2. Five year relative survival of cervical cancer patients by the period of diagnosis.

1990-1994 N=1934 1995-1999 N=2224 2000-2004 N=2522
Characteristics Survival (%) ﬁ]st?ﬂ/ca?nfidence Survival (%) i}??wcatljnfidence Survival (%) ﬁ]st(‘;/c;vc;?nfidence
Overall 46.91 44.46-49.33 51.52 49.27-53.74 55.29 53.19-57.35
Stage
I 86.56 80.98-91.01 86.97 82.76-90.44 89.85 86.94-92.27
Il 58.27 54.39-62.01 64.01 60.02-6779 61.93 57.88-65.78
Il 23.07 19.23-27.16 34.38 30.94-37.87 35.08 31.64-38.57
% 1.57 0.31-5.11 5.59 2.86-9.67 4.43 2.18-7.91
Unknown 40.89 33.58-48.20 52.97 40.61-64.43 53.44 42.72-63.30
Age group
15-34 59.37 50.83-66.94 61.12 53.93-67.54 65.57 59.05-71.33
35-49 46.8 42.41-561.07 56.49 52.72-60.08 60.91 57.62-64.03
50-64 46.05 42.00-50.02 50.88 46.78-54.85 57.56 53.77-61.19
65-74 46.74 40.97-52.42 48.43 42.95-53.80 43.93 37.93-49.88
75+ 40.5 30.80-50.90 31.87 24.02-40.50 30.44 23.28-38.34
Place of residence
Big town 4712 43.32-50.87 54.99 51.42-58.45 64.12 60.90-67.19
Middle and small town | 49.21 44.05-54.21 50.91 46.14-55.53 55.31 50.82-59.62
Village 45.24 41.13-49.31 48.19 44.80-51.83 44.85 41.39-48.26
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Table 3. Univariate and multivariate analyses of survival (Cox regression model).

Univariate* Multivariatet

Characteristics Hazard ratio .95% confidence p value Hazard ratio ,95% confidence p value
interval interval

Stage (ref:stage I)
Stage Il 3.09 2.71-3.52 <0.001 2.70 2.37-3.08 <0.001
Stage Il 6.05 5.33-6.87 <0.001 5.28 4.64-6.01 <0.001
Stage IV 23.14 20.00-26.78 <0.001 18.77 16.17-21.79 <0.001
Unknown 5.32 4.53-6.25 <0.001 4.36 3.70-5.14 <0.001
Period (ref:2000-2004)
1990-1994 1.33 1.23-1.44 <0.001 1.25 1.15-1.35 <0.001
1995-1999 1.13 1.01-1.22 0.002 0.99 0.91-1.07 0.764
Place of residence (ref: large town)
Middle and small town 1.11 1.02-1.21 0.017 1.09 0.99-1.18 0.056
Village 1.37 1.27-1.47 <0.001 112 1.04-1.20 0.003
Age (ref: 75+)
15-34 0.23 0.20-0.27 <0.001 0.40 0.34-0.46 <0.001
35-49 0.30 0.27-0.33 <0.001 0.45 0.41-0.50 <0.001
50-64 0.40 0.36-0.44 <0.001 0.53 0.48-0.59 <0.001
65-74 0.57 0.51-0.63 <0.001 0.67 0.60-0.74 <0.001

* Use of Cox regression on single covariate

1 Use of Cox proportional hazards model adjusted for all other factors in the table

from villages (hazard ratio 1.37, p=0.017). In our study,
women with cervical cancer diagnosis had increased
death risk in the earlier periods (hazard ratio 1.33 for
period 1990-1994 and 1.13 for period 1995-1999).
The leading risk factor of death with hazard ratio 23.14
(p<0.0001) was tumor stage IV.

Results of the multivariable model including the age
of diagnosis, tumor stage, period and residency at diag-
nosis are shown in Table 3. Factors increasing the risk
of death for cervical cancer patients in Lithuania were
older age, earlier period of diagnosis, late stage of the
disease and residence in villages. After multivariate ad-
justment patients living in villages had worse prognosis
than those living in towns.

4. Discussion

Cervical cancers survival has attained little research
over the past years. The lack of studies in populations
can be associated with the high survival rate of early
cervical cancer stage and the decline of cervical can-
cer incidence. Lithuanian women had cervical cancer
mortality among the highest in Europe. Therefore, there
is a need to evaluate different risk factors for lower

survival and higher mortality in order to identify the high
risk groups.

The main etiologic factor for cervical cancer is
persistent infection with sexually transmittable high-
risk human papillomaviruses [11]. By well-organised
screening and treatment of screen-detected high-grade
cervical intraepithelial neoplasia (CIN) invasive cancer
can be avoided [12]. Therefore, trends in incidence of
cervical cancer in Lithuania reflect coverage and quality
of screening, as well as changes in exposure to risk
factors which are mainly related to sexual habits of
successive cohorts.

This study provides the results of population based
investigation of relative survival in Lithuania. Use of a
population-based cancer registry rather than a clinic
or hospital based sample allows a more complete look
at all women diagnosed with cervical cancer in the
country. Survival of cervical cancer patients in Lithuania
increased during the study period. Women diagnosed
with cervical cancer in 1990-1994 had almost 10% lower
survival rate than women diagnosed in 2000-2004.
Despite increasing survival rates, in general, there are
substantial differences in cervical cancer survival by age
and place of residence.
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Survival of cervical cancer patients varies with age.
In this study older cervical cancer patients had lower
survival rates and no improvement in survival was
found for women over 65 years. Advanced age was
associated with decreased survival also in other stud-
ies [13,14]. However, population based cervical cancer
survival analyses were not adjusted for treatment and
co morbidities. Advanced age has been described as
an important factor in the selection and allocation of
treatment [15]. In the EUROCARE study, low survival
of elderly patients was attributed to advanced stage
at diagnosis, co morbidities, difficult access or lack of
availability of appropriate care [16].

There is little known about the relationship between
place of residence and survival for cervical cancer.
However, mortality rates from cervical cancer have
been found to be higher among rural dwellers compared
to urban [17,18]. The Australian Institute of Health and
Welfare and the Australasian Association of Cancer
Registries reported a 7% difference in five-year age-
adjusted relative survival proportions for all cancers be-
tween remote centers and larger rural and metropolitan
centers [19]. In New Zealand people living far from the
cancer treatment centers (that provide a full range of
multidisciplinary services including medical oncology,
radiation oncology and hematology in the largest cities)
had poorer survival from cancer than people who lived
closer [20,21]. In one study carried out in the US factors
influencing cervical cancer was identified from the per-
spective of key informants who live in Ohio Appalachia.
The higher survival was estimated in urban areas. Key
informants reported that the residents of a major city
(population of 21,796) had a different perspective on
access to health care than the residents who lived in the
more remote sections of the county. The urban residents
had their choice of physicians, a large and respected
hospital and paved roads, whereas the rural residents
usually had a limited number of physicians and emer-
gency care nearby, with dirt roads being common [22].

References

[11 Arbyn M., Antoine J., Magi M, Smailyte G,
Stengrevics A., Suteu O., Valerianova Z., Bray F,,
Weiderpass E., Trends in cervical cancer incidence
and mortality in the Baltic countries, Bulgaria and
Romania, Int. J. Cancer, 2011, 128, 1899-1907

[2] World Health Organization., National cancer con-
trol programmes: policies and managerial guide-
lines, 2nd ed., Geneva, WHO, 2002

[3] Sant M., Aareleid T., Berrino F., Bielska L.M.,
Carli P.M., Faivre J., Grosclaude P., Hedelin G.,
Matsuda T., Moller H., Moller T., Verdecchia A.,

Our study found differences in survival of women
diagnosed with cervical cancer in Lithuania by place of
residence. Women from larger Lithuanian towns where
cancer treating centers are located had 20% higher five
year relative survival rate than women from villages and
almost 10% higher rate than women from small and
medium towns. Factors related to the detection and
treatment of malignant diseases, such as the availability
of screening programs and access to health care facili-
ties, may differ between urban and rural communities.
Issues, such as access to care, lack of frequent physi-
cian’s visits and quality of medical care, have a negative
impact on outcomes for women with cervical cancer,
particularly in relationship to staging. If better outcomes
are to be achieved in Lithuania, then more must be done
to reach the community and provide better access to
care in rural areas.

5. Conclusion

In spite of the existence of effective screening methods,
cervical cancer continues to be a major public health
problem in Lithuania. The study identified survival dif-
ferences by age and place of residence. These findings
should now be translated into effective prevention strat-
egies applicable for the whole population with special
attention to older women and women living in rural
areas. The cervical cancer prevention should be made
available and accessible for all women in the country
through equal distribution of well-organized screening
program.

6. Acknowledgment

This research was funded by a grant (No. LIG-09/2010)
from the Research Council of Lithuania.

et al., EUROCARE-3: survival of cancer patients
diagnosed 1990—-94-results and commentary, Ann.
Oncol., 2003, 14, 61-118

[4] Bielska-Lasota M., Inghelmann R., Poll-Franse L.,
Capocaccia R., Trends in cervical cancer survival
in Europe, 1983-1994: a population-based study.,
Gynecol. Oncol., 2007, 105, 609-19

[5] available in the EUROCARE-4 database (http://
www.eurocare.it/Portals/0/CDEU4/Index.htm).

[6] Gondos A., Bray F., Brewster D.H., Coebergh J.W.,
Hakulinen T., Janssen-Heijnen M.L., Kurtinaitis



K. Ulinskas et al.

J., Brenner H., Recent trends in cancer survival
across Europe between 2000 and 2004: a model-
based period analysis from 12 cancer registries,
Eur. J. Cancer, 2008, 44, 1463-75

[71 Parkin D.M., Whelan S.L., Ferlay J., Teppo L.,
Thomas D.B., Cancer Incidence in Five Continents,
vol. VI, IARC Scientific Publications No. 155, Lyon,
International Agency for Research on Cancer, 2002

[8] Curado M.P., Edwards B., Shin H.R., Storm H.,
Ferlay J., Heanue M., Boyle P., Cancer Incidence
in Five Continents, vol. X, IARC Scientific
Publications No. 160, Lyon, International Agency
for Research on Cancer, 2007

[9] available on Paul Dickman homepage (http//www.
pauldickman.com)

[10] available in the Statistic Lithuania database (http://
http://www.stat.gov.It/en).

[11]IARC  Monograph  Working  Group, IARC
Monographs on the Evaluation of Carcinogenic
Risks to Humans, Vol 90: Human Papillomaviruses,
IARCPress, Lyon, 2007

[12] IARC, Cervix Cancer Screening, IARC Handbooks
of Cancer Prevention, Vol. 10, IARCPress, Lyon,
2005

[13] Meanwell C.A., Kelly K.A., Wilson S., et al., Young
age as a prognostic factor in cervical cancer: anal-
ysis of population based data from 10,022 cases,
BMJ, 1988, 296, 386—391

[14] Kosary C.L., FIGO stage, histology, histologic
grade, age and race as prognostic factors in de-
termining survival for cancers of the female gyne-
cological system: an analysis of 1973-1987 SEER
cases of cancers of the endometrium, cervix, ova-
ry, vulva and vagina, Semin. Surg. Oncol., 1994,
10, 31-46

[15] Wright J..D, Gibb R.K., Geevarghese S., Powell
M.A., Herzog T.J., Mutch D.G., Grigsby P.W., Gao
F., Trinkaus K.M., Rader J.S., Cervical carcinoma
in the elderly: an analysis of patterns of care and
outcome Cancer, 2005, 103(1), 85-91

[16] Sant M., Allemani C., Santaquilani M., Knijn A,
Marchesi F., Capocaccia R., EUROCARE Working
Group, EUROCARE-4. Survival of cancer patients
diagnosed in 1995-1999. Results and commentary,
Eur. J. Cancer, 2009, 45(6), 931-91

[17] Baker P.J., Hoel D.G., Mohr Jr. L.C., Lipsitz S.R,,
Lackland D.R., Racial, age, and rural/urban dispar-
ity in cervical cancer incidence, AEP, 2000 10(7),
466-467

[18] Smailyte G., Kurtinaitis J., Cancer mortality
differences among urban and rural residents in
Lithuania, BMC, Public Health, 2008, 8, 56

[19] Australian Institute of Health and Welfare and
Australasian Association of Cancer Registries
(AACR), Cancer survival in Australia 1992-1997:
geographic categories and socioeconomic status.
AIHW Cancer Series no. 22, cat., no., CAN 17.,
Canberra, ACT, AIHW, 2003, 11-51

[20] Ministry of Health, The New Zealand cancer con-
trol strategy, Wellington, Ministry of Health, 2003

[21] Gill AJ., Martin |.G., Survival from upper gastro-
intestinal cancer in New Zealand: the effect of
distance from a major hospital, socio-economic
status, ethnicity, age and gender, ANZ Journal of
Surgery, 2002, 72, 643-646

[22] Katz M.L., Wewers M.E., Single N., Paskett E.D.,
Key Informants’ Perspectives Prior to Beginning a
Cervical Cancer Study in Ohio Appalachia, Qual.
Health Res., 2007, 17, 131



http://www.stat.gov.lt/en



