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Preventive screening mammography is a very important test that allows early detection of the disease and intro-
duction of effective treatment. The aim of the study was to compare the survival time of women with breast can-
cer participating in the screening program in relations to women who do not undergo these tests.

The material for analysis was obtained from the NHF. There were two groups of patients between 50-69 years of
age who were diagnosed with breast cancer in 2010, a total of 12,093 women. The observation period was termina-
ted either at the time of patient’s death or at the end of the observation, that is on December 31st, 2016. In the
study group, 5,071 women did not undergo mammographic screening tests, and 7,022 women had preventive
examinations. The average survival times were compared in both groups using the Kaplan-Meier estimation met-
hod.

The statistical tests performed showed a statistically significant difference between the studied groups (p<0.001).
The percentage of five-year survival was 61.4% for a group of women without preventive screening before the
diagnosis in comparison to 85.8% in those performing the tests. The average survival times were 58.7 months for
the group without preventive screening and 75 months for those who had mammography tests.

Performing mammographic screening in women at risk of developing breast cancer, i.e. between 50 and 69 years
of age, statistically increases the average survival time and gives a much greater chance of 5-year survival compa-
red to women who do not undergo breast cancer screening.

Stowa kluczowe:
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Wyniki:
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Rak piersi, mammografia, sredni czas przezycia

Rak piersi jest najczestszym nowotworem ztosliwym kobiet w Polsce. Waznym badaniem pozwalajgcym na wcze-
sne wykrycie choroby i wprowadzenie skutecznego leczenia jest profilaktyczna mammografia przesiewowa. Celem
pracy byto poréwnanie czasu przezycia kobiet z rakiem piersi biorgcych udziat w programie badan przesiewowych
w stosunku do kobiet, ktére nie poddaty sie tym badaniom.

Materiat do analizy uzyskano z baz danych NFZ. Byly dwie grupy pacjentéw w wieku 50-69 lat, u ktérych w 2010
roku zdiagnozowano raka piersi, tgcznie 12093 kobiet. Okres obserwacji kofczyt sie albo w momencie zgonu pa-
cjentki, albo z koricem obserwacji, tj. 31 grudnia 2016 r. W badanej grupie 5071 kobiet nie zostato poddanych bada-
niom mammograficznym, a 7022 kobiety przeszly badania profilaktyczne. Srednie czasy przezycia poréwnano
w obu grupach metoda estymacji Kaplana-Meiera, wiarygodnos¢ oceniono testami statystycznymi: log-rank, Wil-
coxona, -2Log (LR) z istotnoscig statystyczng p < 0,05.

Wykazano istotng statystycznie réznice pomiedzy badanymi grupami (p<0,001). Odsetek 5-letnich przezy¢ wynidst
61,4% w grupie kobiet bez profilaktycznego badania przesiewowego przed diagnozg w poréwnaniu z 85,8%
w grupie wykonujgcych badania wyniést 58,7 miesiecy w grupie bez profilaktycznych badan przesiewowych i 75
miesiecy w grupie, ktéra miata profilaktyczne badania mammograficzne

Przeprowadzenie mammograficznych badan przesiewowych u kobiet zagrozonych zachorowaniem na raka piersi,
tj. miedzy 50 a 69 rokiem zycia, statystycznie zwieksza $redni czas przezycia i daje znacznie wieksza szanse na
5-letnie przezycie w poréwnaniu do kobiet, ktére nie poddajg sie¢ badaniom przesiewowym piersi rak. Programy
badan przesiewowych moga miec¢ istotny pozytywny wptyw na dtugos¢ i jakos$¢ zycia kobiet z rakiem piersi
w Polsce.
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Introduction

The aim of screening tests is to detect asymptomatic pa-
tients in an early stage of the disease that allows interven-
tion, which will result in reduced mortality. Although data is
conflicting breast mammography screening may reduce the
risk of death from breast cancer. This finding established
the recognized role of this screening and has been the basis
for formation of population screening programs in many
countries, including Poland. In Poland, screening mammo-
graphy examination covers women aged 50-69 years and is
performed every 2 years (in women with factors significan-
tly increasing the risk of breast cancer, the screening is per-
formed every year). An participation rate in the screening
program should be over 70%, however thisgoal is not met
with an estimated coverage of about 43% of the target po-
pulation [1]. The aim of this study was comparison of
survival in women suffering from breast cancer depending
on whether they participated in the screening program or
not.

Material and methods

Individual patient IDs (in order to protect the patient's per-
sonal data, this number has been anonymized) were collec-
ted from the National Health Fund (NFZ) databases and
combined with ICD-10 diagnostic codes group C50 i.e. mali-
gnant neoplasm of breast. Population aged 50-69 was selec-
ted from the entire collection for the analysis (the popula-
tion in which the screening was carried out). This collection
was then combined with database about the mammography
tests performed, indicating those patients who had under-
gone at least one mammography examination over the ana-
lyzed period. In order to eliminate from the analysis the
patients with suspected disease only (before detailed cancer
diagnostics), the database was narrowed down to the level
(type) of "hospital treatment" benefits. The next step was to
select from such database patients who appeared in 2010
but did not appear in the database in the years 2008-2009
(new patients in 2010). Patients were followed until the end
of 2016. The starting date in the survival analysis using the
Kaplan-Meier method was determined as the date of the
first application of active, targeted therapy of the diagnosed
malignant breast cancer. The following were taken into ac-
count: administration of chemotherapy, administration of
a chemotherapeutic agent as part of a drug program, ra-
diotherapy or performing surgical procedures (JGP treat-
ment group). The termination date for the observation of
survival was set for December 31st, 2016. Analysis was per-
formed using SAS E.G. software, v 7.1. The difference in
survival time was assessed by two-way log-rank tests, Wil-
coxon, -2Log (LR), assuming statistical significance, when
p<0.05.
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Results

In the analyzed period, 364 915 patients diagnosed with
C50% were selected from the National Health Fund databa-
se. From that number 18.8% of cases received in-patient
therapy. The number of patients who were diagnosed with
malignant breast cancer and did not appear in 20082009
(new patients in 2010) amounted to 18 951, compared to
17 152 (90.5%) and were treated with active anticancer tre-
atment. The analyzed group of new patients in 2010 therefo-
re consisted of 17 152 people, including 12 093 people aged
50-69. Out of this group 5,071 patients had not undergone
mammography (layer 1), whereas other 7,022 patients were
screened with a mammogram (layer 2). Based on the time
that elapsed from the first application of active targeted
therapy in both sets of patients until their death (or Decem-
ber 31st, 2016), Kaplan-Meier curves were generated
(Figure 1).

Product-Limit Survival Estimates
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Figure 1 Estimation of total survival (0OS) with malignant breast can-
cer for patients not participating in the mammography screening
(layer 1) and those participating (layer 2).

In the cohort (layer) 1 there were 5 071 observations, among
which there were 2 917 (57.5%) censored observations. In
the cohort (layer) 2 there were 7 022 observations, among
which 5 826 (82.9%) observations were marked as censored.
The median value of the observation period was 79.3 mon-
ths; for the cohort (layer) 1 it was: 79.6 months (95% Cl: 79.3-
79.7), and for the cohort (layer) 2: 79.3 (95% CL: 79.2-79.4). In
both sets, the median survival time was not attained. The
performed statistical tests: log-rank, Wilcoxon, -2Log (LR)
showed statistical significance between both cohorts
(p<0.0001). The percentage of five-year survival rate for the
cohort (layer) 1 was 61.4%; for the cohort (layer) 2: 85.8%.
Average survival times were: for cohort (layer) 1- 58.7 mon-
ths, and for cohort (layer) 2 - 75 months.
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Discussion

The reduction in the relative risk of death due to breast
cancer attributed to mammography screening varies from
about 15% to 25% for women aged 50-69 in early randomi-
zed clinical trials, as well as from 13% to 17% in more recent
meta-analysis of observational studies, sometimes not rea-
ching statistical significance [2,3,4]. In Poland, within the
population of patients aged 50-69, to whom screening is
dedicated, a reduction in mortality from about 55/105 in the
early 1990s to 39/105 in 2013 was observed [5]. However,
after many years of widespread approval of mammography,
the Cochrane meta-analysis published in 2000 [6] has
brought an ongoing lively discussion on the importance of
mammography and the benefits and harms associated with
its use [2,4,7]. The review of the methodological quality of
mammographic tests carried out at that time, along with
their results, showed that there were baseline imbalances in
6 of 8 clinical trials and inconsistencies in the number of
women randomized were found in 4, whereas the other two
did not indicate the impact of mammography on mortality
from breast cancer and total mortality [6]. The results of
studies on the population of Polish patients are comparable
[8,9]. Additionally, apart from the problem of false positive
results (in Europe the risk is estimated at about 20%) and
the related risk of biopsy, which is about 3% [2,10], one of
the primary allegations raised recently is overdiagnosis,
which increases with the prevalence of digital mammogra-
phy [2,4,11]. It is defined as the detection of changes (e.g.
Carcinoma in situ (CIS)) which, without the screening tests,
would not appear to be clinically relevant or life-
threatening, and which, following the performed diagnosis,
undergo treatment, resulting in the exposure of women to
side effects of treatment without a real benefit. Since the
exact assessment of overdiagnosis is difficult, there are very
significant discrepancies in the frequency of its occurrence
from less than 5% to even up to 54% [2,4,11]. It cannot be
excluded that excessive treatment results in increased mor-
tality from non-cancerous causes, which may be the reason
for the observed lack of benefits in relation to mortality
from the general. Furthermore, the highest reduction in
mortality from breast cancer (median 37%), observed in
European countries since 1998, among women under 50
(not covered by screening tests) compared to 21% in the
population aged 50-69 promotes the interpretation that
improved prognosis is the result of greater awareness of the
disease and progress in treatment than the mammography
itself [2,4,12]. The progressive improvement in treatment
results leads to a gradual reduction in the absolute advanta-
ge given by the screening. Based on data from 1980, the
Euroscreen working group estimated that between 111 and
143 women in the age group of 50-69 should be screened in
order to prevent one death caused by breast cancer, while
based on Norwegian data from 2009 on mortality from bre-
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ast cancer, similar figure was already estimated at 368 wo-
men [13]. However, conducting mammography screening
tests seem particularly justified in countries where the dise-
ase awareness is lower and breast cancer is detected at
higher stages of advancements. In Norwegian observations,
screening tests led to the diagnosis of 58% more stage | and
22% more stage Il tumours, without any reduction in the
frequency of the advanced stage diseases (stage Ill and IV)
[2,11]. Itis known that the earlier diagnosis of the disease is
associated with better results of treatment and a longer
survival time. Considering worse results of breast cancer
treatment in Poland compared to Western European coun-
tries (5-year survival rate - 73% vs. 83% in Europe), it seems
reasonable to say that in Poland the percentage of late dia-
gnoses is still too high [14]. The results obtained indicate a
much better prognosis of women participating in the scree-
ning program, with the difference in the 5-year survival rate
of about 25%. The patients participating in the screening
program reached a 5-year survival rate similar to that obse-
rved in all patients in Northern or Western European coun-
tries. The most obvious reason seems to be that they were
diagnosed with an earlier stage of cancer. In addition, wo-
men applying for mammography test have undoubtedly
greater health awareness. This means that not only scree-
ning, but also greater awareness of the risk of disease in
women voluntarily participating in screening program and,
consequently, faster medical consultation may contribute to
earlier diagnosis of cancer. The greatest value of this study
is the analysis and long-term observation of the entire po-
pulation of breast cancer patients in Poland. The accuracy of
the adopted methodology is confirmed by the fact that,
according to the National Cancer Registry in Poland, in 2010
almost 16 thousand women suffered from breast cancer
[15]. Considering the possible insufficient registration of
diseases, the extracted number of approximately 17,000
women from the national payer's database who have been
treated for breast cancer is very likely. Undoubtedly, our
work also has weaknesses. The population-based nature of
the analysis made it impossible to collect the number of
important data, such as the stage of breast cancer, the
exact type of treatment used, and the calculation of the
disease free survival. What's more, we do not have any in-
formation about the mammography results. It should be
kept in mind that improved survival may in part represent
lead time bias and does not prove efficacy of the screening
programme itself, and may be only hypothesis generating.

Conclusion

Hospitalized women with the ICD10 diagnosis of malignant
neoplasm of breast who underwent mammography scree-
ning had significantly better outcomes. It remains to be
determined to what extend screening contributed to this
survival benefit.



A. Wierzba et al.:
Comparison of survival time of women with breast cancer depending on

Praktyka Kliniczna

whether they participated in the mammography screening program
Zeszyty Naukowe CSK MSWIA; 2/2022

References 15. Programy lekowe. http://www.mz.gov.pl/leki/refundacja/

programy-lekowe, accessed on 13 August 2019.
1. Muhlberger N, Schwarzer R, Lettmeier B, Sroczynski G, Zeuzem

S, Siebert U. HCV-related burden of disease in Europe: a syste- 16. Averhoff FM, Glass N, Holtzman D. Global burden of hepatitis C:
matic assessment of incidence, prevalence, morbidity, and considerations for healthcare providers in the United Sta-
mortality. BMC Public Health, 2009; 22: 9-34. DOI: 10.1186/1471- tes. Clin Infect Dis, 2016; 55 Suppl 1: 10-5. DOI: 10.1093/cid/
2458-9-34. Cis361.

2. Coffin PO, Scott JD, Golden MR, Sullivan SD. 2012). Cost- 17.1gbal K, Klevens RM, Jiles R. Comparison of acute viral hepatitis
effectiveness and population outcomes of general population data quality using two methodologies, 2005-2007. Public Health
screening for hepatitis C. Clin Infect Dis, 2012; 54(9): 1259-71. Rep, 2012; 127(6): 591-7.

DOI: 10.1093/cid/cis011. 18. Remington PL, Brownson RC, Wegner MV (eds.). Chronic Disease

3. Christensen PB, Hay G, Jepsen P et al. Hepatitis C prevalence in Epidemiology and Control. APHA. Washington DC, 2008.
Denmark - an estimate based on multiple national registers.

19.Knap JP. Uwagi o epidemiologii przewlektych chordéb infekcyj-
BMC Infect Dis, 2012; 12: 178. P & P gl p y Y

nych. (Notes on epidemiology of chronic infectious diseases)

4. McDougall NI, McCluggage WG, Coyle PV, Sloan JM, Callender (in): Knap J.P. (ed.): Epidemiologia w klinice. Ed. WUM. Warsaw
ME. Early experience with chronic hepatitis C in Northern Ire- 2013: 128-162.

land: epidemiology and response to monotherapy. Ulster Med J,

20.Ciccozzi M, Lo Presti A, Ciccaglione AR, Zehender G, Ciotti
2004; 73(1): 25-31.

M. Phylogeny and phylodinamic of Hepatitis C in Italy. BMC
5. Laskus T. Zakazenia wirusami hepatotropowymi i uszkodzenie Infect Dis, 2012; 12 Suppl 2:S5. DOI: 10.1186/1471-2334-12-52-S5.

watroby u oséb naduzywajgcych alkoholu i narkomanéw. He- 5

-

.Rosinska M, Sierostawski J, Wiessing L. High regional variability
patotropic virus infections and liver damage in alcohol and drug

addicts. Habilitation thesis. Medical Academy in Warsaw, Po-
land, 1991.

of HIV, HCV and injecting risks among people who inject drugs
in Poland: comparing a cross-sectional bio-behavioural study
with case-based surveillance. BMC Infect Dis, 2015;15: 83. DOI:
6. Flisiak R, Halota W, Horban A, et al. Prevalence and risk factors 10.1186/512879-015-0828-9.

of HCV infection in Poland. Europ | Gastroenterol Hepatol, 2011;

23:1213-1217.

7. Godzik P, Kotakowska A, Madalinski K, Stepien M, et al. Rozpo-
wszechnienie przeciwciat anty-HCV wsréd oséb dorostych w
Polsce - wyniki badania przekrojowego w populacji ogélnej.
(Proliferation of anti-HCV antibodies among adults in Poland -
the results of a cross-sectional study in the general population).
Przegl Epidemiol, 2012; 66: 575-580.

8. Cornberg M, Razavi HA, Alberti A et al. A systematic review of
hepatitis C virus epidemiology in Europe, Canada and lIsrael.
Liver Intern, 2011; suppl. 2(31): 30-60.

9. Panasiuk A, Flisiak R, Mozer-Lisewska | et al. Distribution of HCV
genotypes in Poland. Przegl Epidemiol, 2013; 67:11-16.

10. Parda N, Henszet t, Stepien M. Hepatitis C in Poland. Przegl
Epidemiol, 2014; 68 (2): 265-269.

1

—_

.Madalinski K, Flisiak R, Halota W, et al. Diagnostyka laboratoryj-
na zakazen wirusem zapalenia watroby typu C. Rekomendacja
Polskiej Grupy Roboczej 2012/2013. (Laboratory diagnostics of
hepatitis C virus infections. Recommendation by Polish Working
Group) Diagnostyka Laboratoryjna, 2013; 49(1): 65-70.

12. Rosifska M, Parda N, Stepie M. Hepatitis C in Poland in 2011.
Przegl Epidemiol, 2013; 67(2): 247-251.

13. Act on health care services financed from public funds (Dz. U. of
2015, poz. 581 consolidated text).

14. Regulation of the Minister of Health on the scope of necessary
information collected by service providers detailed method of
recording such information and its provision to entities requi-
red to finance the services from public funds (Dz.U. of 2013, poz.
1447)

2/2022




