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KEYWORDS Abstract  Background: Breast cancer mortality in European women has been falling for three
Breast cancer; decades. We analysed trends in mortality from breast cancer in Europe over the period 1980
Europe; —2017 and predicted number of deaths and rates to 2025.

Trends; Methods: We extracted death certification data for breast cancer in women for 35 European
Mortality; countries, between 1980 and 2017, from the World Health Organisation database. We computed
Projections the age-standardised (world standard population) mortality rates per 100,000 person-years, by

country and calendar year. We obtained also predictions for 2025 using a joinpoint regression
model and calculated the number of avoided deaths over the period 1994—2025.

Results: The mortality rate declined from 15.0 in 2012 to 14.4 in 2017 per 100,000 women
(—3.9%) for the European Union (EU)-27. This fall was greater in the EU-14 (—5.2%), whereas
rates rose in the transitional countries during this period by 1.9%. Mortality rate predictions
across Europe are expected to reach relatively uniform levels in 2025. During the studied period,
favourable trends in mortality emerged in most countries, with the greatest decrease in Denmark,
whereas Poland and Romania showed an upward trend. The largest predicted decrease in breast
cancer mortality was estimated for the United Kingdom (12.2/100,000 women in 2025), leading
to the estimated avoidance of 150,000 breast cancer deaths over the period 1994—2025 and
470,000 in the EU-27.
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Conclusions: Favourable trends in breast cancer mortality were observed in most European
countries, and they will continue to fall in the coming years. Less favourable patterns were still
observed among the transitional countries than other European areas.

© 2021 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY -
NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Breast cancer mortality in Europe has been declining for
the last three decades [1]. These decreases have been
greater in Northern than in Eastern Europe, where
lower mortality rates were observed in the past [1]. Such
favourable trends are essentially due to improvements in
diagnosis and treatment [2—6]. Although the mortality
rates are nowadays more uniform in Europe, the pattern
observed in the past has been reversed. Breast cancer
mortality rates tend to be higher in Central and Eastern
countries, where they were lower in the past [1].

Political, economic and social changes have occurred
in Central and Eastern Europe over the last three de-
cades, which had a large impact on health policy as well
as the public’s perception of health. Because of these
changes, such countries have been termed ‘transitional
countries’ [7—10].

This study provides recent trends and patterns in
breast cancer mortality across Europe, as well as pre-
dictions of mortality rates for the largest European
countries and selected European regions to 2025.

2. Materials and methods

We extracted official death certification data for breast
cancer in women for various European countries, be-
tween 1980 and 2017 or the most recent available cal-
endar year (2018 for a few countries), from the World
Health Organisation (WHO) database [11]. During the
calendar period considered, three different revisions of
the International Classification of Diseases (ICD) were
used to classify deaths from breast cancer, with the
following codes: ‘174’ for the ICD-8 and ICD-9 and
‘C50’ for the ICD-10 [12—14]. We obtained estimates of
the resident populations, based on official censuses,
from the same WHO database and, when unavailable,
from the Eurostat [15]. We selected 35 countries from
Europe, as per death certification coverage. All the
selected countries had a coverage over 90%, with the
exception of Serbia (84%). Using certified deaths and
resident populations, for each country and calendar
year, we computed age-specific rates for quinquennia of
age (from 0—4 to 85+ years). We then computed the
age-standardised mortality rates per 100,000 person-
years, based on the world standard population [16], at
all ages and at age groups, 20—49, 50—69, 70—79 and
80+. We also obtained age-standardised mortality rates

for the European Union (EU) as a whole, defined as
EU-27 (excluding Cyprus, for which data were available
only for a limited number of years), for the EU-14 (old
member states) and for a group of countries defined as
‘transitional countries’ (including Belarus, Bulgaria,
Croatia, the Czech Republic, Estonia, Hungary, Latvia,
Lithuania, North Macedonia, Poland, the Republic of
Moldova, Romania, Serbia, Slovakia and Slovenia). We
excluded Ukraine because data are not consistent.

For a subset of 20 major countries, plus the EU-27,
EU-14 and transitional countries, we carried out a
joinpoint regression analysis over the 1980—2018 period
[17]. We thus identified the time point(s), called ‘join-
points’, when a change in the linear slope (on a log scale)
of the temporal trend occurred, by testing from zero up
to a maximum of four joinpoints. As a summary mea-
sure, we estimated the annual percent change (APC) for
each identified linear segment and the weighted average
APC over the entire study period [18,19].

We estimated predicted age-specific numbers of
deaths and 95% prediction intervals (PIs) for 2025, for
France, Germany, Italy, Poland, Spain and the United
Kingdom (UK) (i.e. the largest European countries) and
for the three geographical areas considered, by applying
a linear regression to the mortality data from each age
group over the most recent trend segment identified by
the joinpoint model. We computed predicted age-
specific and age-standardised death rates with 95% PlIs
using predicted age-specific numbers of deaths and
predicted populations from Eurostat [15].

We estimated the number of avoided cancer deaths
over the 1994—2025 period (2000—2025 for transitional
countries) by comparing observed deaths and expected
ones on the basis of the 1993 (1999 for transitional
countries) age-specific peak rates.

3. Results

Table | presents age-standardised mortality rates from
breast cancer at all ages for 35 European countries and
the EU-27, EU-14 and transitional countries, around
2012 (2010—2014 quinquennium) and in 2017, with the
number of deaths of the last year and percent changes
between 2017 and 2012. Fig. 1 gives the mortality rates
observed in 2017. Breast cancer mortality rates in the
EU-27 declined from 15.0 in 2012 to 14.4 in 2017 per
100,000 women (—3.9%). The fall was greater in the EU-
14 (—5.2%), whereas rates rose among the transitional
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countries over the studied period by 1.9%. In most EU
countries, mortality rates decreased over the last 5 years,
with percent changes ranged from —2.1% in Slovenia to
—15.3% in Denmark. The fall was —6.9% in the UK.
Stable trends were observed in Portugal and Latvia, and
some increases were registered in Greece, Ireland,
Poland and Romania. As non-EU member states,
Belarus showed the greatest decrease in mortality,
whereas rates remained stable in Serbia while rose in
Iceland.

In 2017, the highest mortality rates were observed in
Serbia (20.6/100,000 women), followed by other Eastern
countries and Ireland (16.6/100,000). The rate among
transitional countries was 15.7/100,000 women, com-
parable with the one in the Russian Federation. The
lowest rate was reported in Spain (10.9/100,000 women),
followed by Norway (11.2), Sweden (11.3), Belarus
(11.4) and the Czech Republic (12.1).

Table 2 gives age-standardised mortality rates from
breast cancer at ages 20—49, 50—69, 70—79 and over 80
years old for 35 European countries and the EU-27, EU-
14 and transitional countries, around 2012 (2010—2014
quinquennium) and in 2017, the number of deaths of the
last year and percent changes between 2017 and 2012. In
women aged 20—49, mortality rates decreased from 2012
to 2017 by 7.1% in the EU-14 and by 5.6% in the EU-27
countries, whereas they remained approximately stable
in the transitional countries. Among the EU countries,
the greatest decreases were in Denmark (—33.8%),
whereas falls higher than 10% were also found in
Belgium, Croatia, Lithuania, the WNetherlands and
Sweden. A similar pattern was observed in Switzerland.
In contrast, mortality rates rose in women at this age
group in the Czech Republic, Greece, Hungary, Ireland,
Malta, Poland, Portugal and Romania. Among women
aged 50—69, breast cancer mortality rates decreased by
6.3% and 8.2% in the EU-27 and EU-14, respectively,
whereas they remained stable among transitional coun-
tries. Rates fell for most European countries, but were
stable in Latvia, Portugal, Romania and Iceland.
Different patterns were observed among women aged
70—79 years. Rates were stable in the EU-27 and EU-14,
while increased in transitional countries (4.2%). The
greatest mortality increases were observed in Romania,
Poland, Ireland and the Republic of Moldova. Large
disparities were observed in the changing rates among
the oldest age group, where mortality rates increased
over the study period for most countries. The unfav-
ourable change was higher in transitional countries
(over 17%) than that in the EU (EU-27, 4.2% and EU-
14, 2.7%). Poland showed the largest rises (41%),
whereas Croatia and Malta showed the largest
decreases.

Joinpoint analysis results for 20 major European
countries, plus the EU-27, the EU-14 and the transi-
tional countries are presented in Fig. 2 and Table 3.
Most European countries showed a downward trend in

mortality from breast cancer, whereas Poland, Romania
and Serbia showed less favourable trends over the most
recent period. Transitional countries showed an unfav-
ourable trend until the mid-1990s, although they had

Table 1

Age-standardised (world population) mortality rates per 100,000
women with breast cancer at all ages in various European countries
around 2012 (2010—2014) and 2017 (or the last available year®), deaths
of the latest year and the corresponding change in rates.

Country All ages
2012 2017 Deaths % change

EU countries
Austria 14.1 13.5 1566 —4.5
Belgium 17.6 153 2227 —13.3
Bulgaria 152 149 1312 2.2
Croatia 18.1 158 853 —-12.7
The Czech Republic 133 121 1620 -9.3
Denmark 17.5 148 1069 —15.3
Estonia 145 138 260 —4.7
Finland 13.3  13.0 908 -2.6
France 154 147 12434 44
Germany 16.1 154 18,396 —4.3
Greece 13.8 143 2163 3.8
Hungary 17.7  17.1 2123 -3.2
Ireland 152 16,6 678 8.9
Italy 148 142 12,616 —4.1
Latvia 16.8 17.0 445 1.5
Lithuania 15.6 139 521 —-10.9
Luxembourg 152 146 89 -3.6
Malta 16.5 144 73 -12.9
The Netherlands 174 15,5 3107 —11.4
Poland 143 151 6670 5.1
Portugal 13.1 131 1769 -0.1
Romania 152 15.8 3495 4.6
Slovakia 159 . . .
Slovenia 150 147 433 -2.1
Spain 11.7 109 6489 -7.3
Sweden 127 11.3 1413 —11.1
Other European countries
Belarus 128 114 1138 —-10.7
Iceland 13.8 147 47 7.0
North Macedonia 17.1 . . .
Norway 2.1 11.2 623 =71
The Republic of Moldova 16.6 16.0 505 —4.0
Russian Federation 16.1 . . .
Serbia 204  20.7 1766 1.2
Switzerland 142 132 1405 =71
The UK 162 151 11,512 —-6.9
The UK, England and Wales 16.1 15.0 10,178 —6.6
The UK, Northern Ireland 16.8 152 314 -9.5
The UK, Scotland 16.8 15,6 1020 —6.9
EU (27) 150 144 81,504 -39
EU (14) 149 142 63,808 —52
Transitional countries 154 157 19,832 19

EU, European Union; UK, United Kingdom.

# Last available year (when it was different from the 2017) was: 2013
for North Macedonia; 2014 for Slovakia and the Russian Federation;
2015 for Bulgaria, Denmark, Ireland, Latvia, Turkmenistan, EU 27,
EU 14 and transitional countries; 2016 for Belgium, France, Greece,
Italy, Kyrgyzstan, Luxembourg, Malta, Norway, Switzerland, the UK,
UK England and Wales, UK Northern Ireland and UK Scotland; 2018
for Belarus, Estonia, Georgia, Iceland, Lithuania and the Republic of
Moldova.
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Fig. 1. Bar plot of the age-standardised (world population) rates from breast cancer registered in 2017 (or the last available year) ordered
from the highest to the lowest rate. EU, European Union; UK, United Kingdom.

lower breast cancer mortality rates at the beginning of
the 1980s than the rest of Europe. In the countries of
Western and Northern Europe, despite the higher
mortality observed at the beginning of the 1980s, the
trend changed at the end of the decade, and such a
favourable pattern continued. In the countries of Cen-
tral and Eastern Europe, the change in trend was
observed in the mid-1990s or even later in some

countries.

Table 4 and Fig. 3 present breast cancer mortality
predictions to 2025 for the six major EU countries (a)
and three groups of countries considered (b). The largest
decrease was predicted to be in the UK (about —19%),
reaching a predicted mortality rate of 12.2/100,000
women. The predicted declines for France, Germany,
Italy and Spain are comparable (between —9 and
—10%). Notwithstanding such differences in trends, the
lowest predicted death rate in 2025 is in Spain (9.9/



Table 2

Age-standardiszed (world population) mortality rates per 100,000 women withfrom breast cancer at different age groups in selected European countries around 2012 (2010—2014) and 2017 (or the last

available year"), deaths of the latest year and the corresponding change in rates

Country Age group 20—49 Age group 50—69 Age group 70—79 Age group 80+

2012 2017  Deaths  %change 2012 2017 Deaths % change 2012 2017 Deaths % change 2012 2017 Deaths % change
EU countries
Austria 6.0 5.9 123 -1.2 43.2 39.3 461 -9.1 91.8 93.0 400 1.3 205.5 202.8 582 -1.3
Belgium 7.1 6.3 158 —11.2 57.5 46.2 691 —19.5 115.6 1072 514 -7.3 2127 2148 864 1.0
Bulgaria 7.5 7.1 118 -5.8 52.7 49.5 542 —6.1 81.3 87.5 339 7.6 133.0 1524 313 14.5
Croatia 8.1 7.1 64 —11.9 54.5 48.8 302 —-10.5 117.5 1134 250 -35 2593 172.1 237 -33.6
The Czech Republic 4.9 5.2 135 6.3 41.2 35.6 538 —13.7 95.4 85.2 447 —-10.7 1919 176.8 500 -7.9
Denmark 6.3 42 54 —33.8 55.3 44.7 339 -19.2 1202 1208 312 0.5 2529  239.1 364 -54
Estonia 5.8 5.7 17 -1.9 51.0 44.7 86 —123 85.6 83.0 55 -3.1 1449 1903 102 31.3
Finland 5.6 5.2 57 -7.3 447 42.8 341 —-4.4 85.3 87.3 242 2.4 1335 1410 268 5.6
France 7.3 7.2 1060 —-1.6 493 452 4073 -84 923 90.5 2393 -2.0 180.1 188.8 4908 4.8
Germany 6.5 6.6 1195 1.2 51.8 46.5 5537 -10.3 106.7 1049 4783 -1.7 200.2  216.8 6880 8.3
Greece 6.2 6.9 186 10.1 413 438 641 6.2 87.5 81.5 478 -6.9 202.5 2074 858 2.4
Hungary 7.8 8.3 199 5.9 57.4 53.9 791 -6.2 116.6  111.6 578 —4.3 189.0 186.2 555 -1.5
Ireland 6.5 7.6 84 16.2 47.4 49.7 250 4.8 1039 1175 164 13.0 188.3  205.0 180 8.9
Ttaly 7.0 7.0 1072 -0.9 47.4 432 3715 -8.8 87.8 88.0 2863 0.3 179.5  187.1 4966 42
Latvia 7.8 7.7 35 —-0.9 58.8 58.8 175 —-0.1 92.7 101.5 125 9.4 1469 1492 110 1.5
Lithuania 7.7 6.5 41 —15.8 54.8 47.6 212 —13.1 87.6 82.3 130 —6.1 108.7 1199 138 10.3
Luxembourg 5.6 5.4 8 -34 47.6 35.9 24 —24.6 90.8 146.0 23 60.9 2556  231.5 34 -94
Malta 6.5 7.5 7 14.5 50.0 40.1 26 —19.7 110.7 1141 22 3.1 2589 1548 18 —40.2
The Netherlands 8.0 6.7 256 —15.7 57.2 50.0 1165 —12.6 98.6 90.7 694 —8.0 2142 2039 992 —4.8
Poland 6.4 7.1 616 10.8 50.1 47.9 2664 —4.4 83.4 92.9 1399 11.4 126.6  178.6 1991 41.0
Portugal 7.5 7.8 205 4.1 40.8 41.1 613 0.7 66.9 62.2 340 -7.1 1524 150.5 611 -1.2
Romania 7.1 7.7 389 8.5 524 52.3 1421 -0.1 88.6 100.5 911 13.4 1283 1384 774 7.9
Slovakia 5.2 . . . 52.5 . . . 1146 . . . 198.7 . . .
Slovenia 6.3 5.9 28 -7.6 44.4 41.6 124 —6.2 97.9 1043 98 6.5 240.6 2525 183 5.0
Spain 6.4 6.0 735 —6.3 36.6 33.6 2035 -84 63.1 57.3 1171 -9.3 1419  139.1 2548 -2.0
Sweden 5.6 4.5 95 —19.2 41.1 35.1 436 —14.4 80.0 76.1 365 —4.8 1539 163.0 517 5.9
Other European countries
Belarus 6.6 6.3 142 =51 48.6 40.3 592 —17.1 60.9 60.1 226 -13 49.8 63.2 178 26.9
Iceland 6.3 10.7 8 70.6 38.7 384 15 -0.8 1082 719 8 —335 180.4 2142 16 18.8
North Macedonia 7.6 . . . 58.6 . . . 1028 . . . 1551 . . .
Norway 5.2 5.0 59 -2.1 39.0 35.9 225 -7.9 74.4 69.3 139 —6.8 156.8 1394 200 —11.1
The Republic of Moldova 7.5 6.8 59 -9.2 61.7 56.5 281 -85 96.7 109.7 113 13.4 83.2 89.4 52 7.5
Russian Federation 7.8 . . . 58.4 . . . 85.7 . . . 1043 . . .
Serbia 8.9 8.6 138 -3.0 70.6 69.4 715 -1.6 1225 1320 448 7.8 186.8  212.5 405 13.7
Switzerland 5.3 4.8 97 —10.5 453 38.1 410 —15.8 98.8 109.0 383 10.3 187.5 1934 515 3.1
The UK 7.8 7.5 1103 -3.7 50.1 45.1 3722 —10.0 97.1 90.5 2489 —6.8 214.6 2153 4198 0.3
The UK, England and Wales 7.8 7.3 960 =55 49.7 454 3310 -85 96.9 89.8 2181 -7.3 215.0 2139 3727 -0.5
The UK, Northern Ireland 7.8 7.5 31 -3.0 529 42.5 96 —19.7 1054 100.6 74 —4.6 2054 2365 113 15.1
The UK, Scotland 8.0 9.2 112 15.4 534 42.5 316 -20.3 96.4 94.4 234 -2.0 211.8  226.1 358 6.8
EU (27) 6.8 6.4 6642 -5.6 48.5 45.5 27,177 —6.3 92.2 92.1 19,299 —0.2 177.1 184.5 28,384 4.2
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100,000). The currently unfavourable trend observed in
Poland is predicted to be reversed in the coming years.
The predicted decline in Polish rates is, however, lower
compared with the other countries (—3.2%), attaining
the highest predicted rate in 2025 (14.6/100,000 women).
Likewise, mortality rate predictions for the three
aforementioned EU groupings are expected to reach
comparable levels. The largest predicted decline is about
16% in the transitional countries, although the predicted
death rate remains the highest one (13.1/100,000
women). The predicted falls in the EU-27 and EU-14 are
15.6% and 15%, respectively, to reach both a predicted
rate of about 12/100,000.

Fig. 4 shows the number of avoided breast cancer
deaths estimated (light grey area) for the six major Eu-
ropean countries (a) and three analysed groups of Eu-
ropean countries (b), between 1994 and 2025. The
estimated number of avoided deaths between 1994 and
2017, the predicted to 2025, and for the single year 2025
is given in Table 5. We estimated a total of about
230,000 avoided breast cancer deaths in the EU-27 over
the period 1994—2015 and over 470,000 until 2025. Up
to 2025, these are predicted to be over 150,000 in the
UK, 113,000 in Germany and 50,000 to 87,000 in
France, Italy and Spain. Poland is the only country
where no avoided deaths from breast cancer were
predicted.

4. Discussion

The present study confirms a steady decrease in breast
cancer mortality trends across Europe [1,20]. It also
confirms that breast cancer is no longer the leading
cause of cancer death in women, being overcome by
lung cancer over the last few years [20]. Despite the
favourable trends observed in mortality throughout
Europe, there have been notable exceptions, such as
Poland and Romania. The reason is the relatively newly
introduced and ineffective breast cancer early detection
program in those countries. In Poland, a program was
implemented in 2006. Until 2015, women received per-
sonal invitations to participate in screening, encouraging
them to perform mammography. In 2015, the program
funds were reduced, and the sending of invitations was
abandoned, which resulted in a steady decrease of the
coverage population eligible for the examination, from
almost 42% in 2016 to 37% in 2019 [21]. In Romania, the
breast cancer early detection program has been in
operation since 2015 but is not legally established [22].
Another reason for the unfavourable epidemiological
trends in both of these countries is the inefficient man-
agement of patients. The average time from diagnosis to
start of breast cancer treatment in Poland is about 9.5
weeks [23] and in extreme cases even 38 weeks [21]. In
Romania, this time is on average 20.5 weeks [23]. For
comparison, in the UK, this time does not exceed 8
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Fig. 2. Joinpoint analysis of trends in breast cancer mortality rates in major countries worldwide since 1980 to 2017 as per data avail-

ability. EU, European Union; UK, United Kingdom.

pharmacological therapy for breast cancer [25]. There is

weeks [24]. An additional problem in the case of some

still a gap in access to the agents directed against the
human epidermal growth factor receptor 2 (anti-HER?2

Central and Eastern European countries, including
Romania, is the lack of access to modern forms of



Table 3

Joinpoint analysis for breast cancer mortality trends in 20 major European countries, plus EU (27), EU (14) and transitional countries, over the period 1980—2018 (as per data availability).

Country Period 1 APC 1 Period 2 APC 2 Period 3 APC 3 Period 4 APC 4 Period 5 APC 5 AAPC
Austria 1980—1986 24 1986—1994 -0.5 1994—2011 —2.4° 2011-2017 -0.7 -1
Belarus 1981—1999 2.2¢ 1999-2018 —1.5" 0.3
Belgium 1980—1996 -0.2" 1996—2003 -2.8" 2003—-2011 —1.5° 20112016 -3.9° —1.6"
Bulgaria 1980—1985 4.3° 1985-2015 —0.1 0.5"
The Czech Republic 1986—1994 0 1994—2005 A 2005—2008 -7 2008—2017 —1.6° —1.8"
France 1980—1989 0.5* 1989—1999 -0.2 1999-2016 -1L.7" -0.7*
Germany 1980—1987 1.4* 1987—1995 0.2 1995—1998 -33 1998—2009 -1.8* 2009-2017 -0.9* -0.7*
Greece 1980—1994 0.4 1994—-2016 —0.6" -0.2"
Hungary 1980—1993 1.2¢ 1993—2000 —-0.4 2000—2007 -3.2° 2007—-2017 —0.5 —0.4
Italy 1980—1984 1.9* 1984—1993 0.1 1993—1999 -2.3" 1999-2016 —1.5° -0.8"
The Netherlands 1980—1994 0.2 1994—-2017 -2.4" —1.4°
Poland 1980—1994 0.6" 1994—-2010 —0.8" 2010—-2017 1" 0.1
Portugal 1980—1992 1.6 1992—-2006 -2.17 2006—2017 -0.7° —-0.5*
Romania 1980—1988 2.2¢ 1988—2002 1" 2002—2011 —1.1° 2011-2017 1.1* 0.7
Russian Federation 1980—1994 2.8¢ 1994—1999 1.7* 1999—2009 —0.1 2009—-2014 -2° 1.1°
Serbia 1998—-2017 -0.2 -0.2
Spain 1980—1989 2.8¢ 1989—-1994 0.5 1994—-2000 -3.3° 2000—2017 -1.7 —0.6"
Sweden 1980—2004 -0.9" 2004—2017 —2.4° —1.4"
Switzerland 1980—1993 -0.3 1993—1998 -57 1998—-2016 -1.9° -1.7*
The UK 1980—1989 0.4* 1989—1999 -2.8" 1999-2016 -2.3" —1.8"
EU (27) 1980—1988 1.1° 1988—1995 0 1995—1998 -2.2° 1998—2015 -1.5° -0.7*
EU (14) 1980—1988 1.1* 1988—1995 -0.2 1995—-1998 -2.5° 1998—2015 -1.7° -0.9"
Transitional countries 1985—1994 1.3¢ 1994—2005 —0.5" 2005—2010 -1.7° 20102015 0.3 0

APC: annual percent change; AAPC: average annual percent change; EU: European Union; UK: United Kingdom.

# Significantly different from 0 (p < 0.05).
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Table 4

Number of predicted deaths and mortality rate for the year 2025 and comparison figures for 2017°, for the six major countries and the three

studied areas, with 95% prediction intervals (PIs).

Country Observed number of Predicted number of deaths 2025 Observed ASR Predicted ASR 2025 % difference 2025 vs.

deaths 2017 (95% PI) 2017 (95% PI) 2017
France 12,434 13,200 (12,693—13,759) 14.72 13.20 (12.55—13.85) -10.3
Germany 18,396 19,400 (18,522—20,339) 15.4 13.96 (13.20—14.71) -9.4
Italy 12,616 12,700 (12,238—13,169) 14.21 12.73 (12.17-13.29) —10.4
Poland 6670 8200 (7554—8865) 15.07 14.58 (13.31—15.85) -32
Spain 6489 6400 (5978—6795) 10.87 9.88 (9.22—10.53) -9.1
The UK 11,512 10,500 (10,016—11,016) 15.08 12.19 (11.5—12.87) —19.2
EU (27) 81,504 84,500 (82,993—86,097) 14.43 12.18 (11.89—12.47) —15.6
EU (14) 63,808 65,300 (63,989—66,589) 14.15 12.02 (11.68—12.37) —15.0
Transitional 19,832 22,200 (21,119—23,258) 15.68 13.13 (12.17—14.08) —-16.3

countries

ASR: age-standardised mortality rates (using the world standard population as reference); EU: European Union; UK: United Kingdom.
# Last available year (when it was different from the 2017) was 2015 for EU 27, EU 14 and transitional countries and 2016 for France, Italy and

the UK.

agents) between individual European countries [26]. In
most countries of Western Europe, the availability of
this form of therapy in 2013 covered its demand,
whereas among the countries of Central and Eastern
Europe, this condition was only applicable to Slovenia
and the Czech Republic. The quality of access to other
modern methods of therapy, such as CDK4/6 inhibitors,
between European countries is unknown. In Poland,
these drugs are not reimbursed from public funds [27].
Four decades ago, mortality from breast cancer was
lower among transitional countries than that among
Western and Northern European countries. However,
trends have reversed. Thus, transitional countries have

a) Major countries

20 25 30
1

Deaths per 100,000
15

10

T T T T T T
1980 1990 2000 2010 2020 2030

Calendar Year

slightly higher mortality rates nowadays than the rates
in the 1980s and at the higher rates than in the EU-14
countries.

Previous studies showed a greater decrease in breast
cancer mortality rates of women aged below 50 than of
middle-aged ones [1]. The present study does not
confirm such observations. Reduced mortality rates in
women aged 50—69 years were —6.3% and —8.2% for
the EU-27 and EU-14 countries, respectively, compared
with —5.6% and —7.1% for younger women. The mor-
tality trends for younger and middle-aged women in
transitional countries were constant. Middle-aged
women are covered by mammography screening,

b) Geographical areas

25
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|
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Fig. 3. Annual breast cancer age-standardised (world population) mortality rates per 100,000 at all ages, over the period 1980 to 2018, the
resulting joinpoint regression models and predicted rates for the year 2025 with 95% prediction intervals (PIs), in the six major countries
(a) and the three studied geographical areas (b). EU, European Union; UK, United Kingdom.
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Fig. 4. Total avoided breast cancer deaths for the six major EU countries (a) and the three studied areas (b) between the top rate in 1993
(or 1999 for transitional countries) and 2025 (light grey area); observed numbers of cancer deaths from 1970 to 2017 (or 2016) and
predicted cancer deaths from 2018 (or 2017) to 2025 (black line); estimated numbers of total cancer deaths by applying 1993 (or 1999 for
transitional countries) age-specific peak mortality rate (dark grey). EU, European Union; UK, United Kingdom.

which thereby reduces their mortality. A favourable
trend is, however, also observed for younger women,
which may have arisen from increased diagnostic
attention, as well as improved management and treat-
ment. This includes breast ultrasonography, which is,
however, not a recognised method of breast cancer
screening and bears high rates of false-positive results
[28—30].

Within Europe, changes in reproductive health and
lifestyle have been observed, generally increasing the

potential risk of developing breast cancer [31]. Women
are increasingly giving birth to their first child at a later
age and have fewer children [32—34]. The fertility rate
for the EU-27 has remained approximately stable for
almost twenty years [34]. Among all the WHO regions,
European women breastfeed their babies least
frequently and for a shorter time [35]. Moreover, no
favourable changes were observed in the age of
menarche or menopause [31]. The prevalence of obesity
in women did not decline in most countries or even
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Fig. 4. (continued).

increased in some of them [34]. Thus, the favourable
mortality trends observed in Europe today cannot be
attributed to changes in risk factors for breast cancer.
Nevertheless, identification and quantification of modi-
fiable risk factors and the implementation of appro-
priate programs to encourage lifestyle change can have
tangible effects on breast cancer mortality rates. About
one-third of breast cancer cases can be avoided by
appropriate lifestyle modification, which includes
limiting alcohol consumption, as well as sugar-sweet-
ened drinks and red and processed meat, eating meals

Table 5
Number of avoided breast cancer deaths, for the six major countries
and the three studied areas.

Country 1994—2017* 1994—2025° 2025
France 26,600 51,200 2900
Germany 73,000 113,000 5000
Italy 11,000 87,000 4700
Poland 310 —8700 —1500
Spain 35,600 63,100 3800
The UK 80,800 156,000 9500
EU-27 229,000 477,000 27,400
EU-14 220,000 450,000 25,800
Transitional countries 14,100 44,000 3100

% For France, Italy and the UK: 1994—2016; for the EU-27 and EU-
14: 1994—2015; for the transitional countries: 2000—2015.
® For transitional countries: 2000—2025.

rich in vegetables, fruits, whole grains and beans,
limiting fast foods and avoidance of overweight and
obesity in adult life, as well as being physically active
[36,37]. The differential role of these factors in various
areas of Europe is difficult to quantify, but probably
explains only a minor part of the diverging trends
observed. The widening mortality gap is consequently
largely attributable to differences in screening, early
diagnosis, clinical management and treatment across
Europe.

The highest incidence rates are currently observed in
Western Europe. Slightly lower ones are recorded in the
countries of Southern and Northern Europe. The
countries of Central and Eastern Europe have the lowest
incidence rates [38].

Also in the United States of America (USA), mor-
tality from breast cancer was increasing until the 1980s.
From the beginning of the 1990s to 2017, the mortality
rate in the USA decreased by 40%. Over recent years,
trends remained favourable, but the slope of the decline
decreased. Between 1998 and 2011, the annual decrease
was 1.9% and 1.3% between 2011 and 2017 [39]. At the
beginning of this century, the mortality rate from breast
cancer in the USA was 16.8/100,000 women. In 2012,
there was a decrease to 13.8/100,000 women [40]. About
376,000 female deaths have been avoided in the last
thirty years in the USA [39].
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It is generally assumed that about two-thirds of the
decline in breast cancer mortality in Western Europe,
and North America, is due to innovative treatment op-
tions and about one-third to screening and better diag-
nosis. Breast cancer treatment includes surgery,
radiotherapy and a long list of medications, making
breast cancer treatment personalised [6]. The use of
anthracycline-containing regimens, followed by the
addition of a taxane significantly reduced mortality [41].
In the management of hormone receptor—positive
breast cancers, the use of the tamoxifen or aromatase
inhibitor led to a substantial decrease in mortality over a
15-year period [42,43]. In the management of patients
with HER2-positive breast cancer, the use of anti-HER?2
agents (i.e. transtuzumab, pertuzumab) along with
chemotherapy also appreciably reduced the risk of death
from this cancer [44—46]. The type of systemic treatment
depends on the biological cancer subtype determined by
immunohistochemistry. In addition, computerised risk
models of recurrence, such as PREDICT, are useful
tools for assessing the benefit of systemic adjuvant
therapy, allowing individualisation of therapy [6].
Improved radiotherapy has also had a significant impact
on the reduction of mortality from breast cancer. Its use,
both after breast-conserving surgery and after mastec-
tomy, contributed to the reduction of the risk of cancer
recurrence and death from it [4,47].

We did not consider the potential impact of the
COVID-19 pandemic on future trends in breast cancer
mortality. The major short-term impact was on delayed
screening in 2020 [48]. This may have some unfavourable
impact on breast cancer mortality in the next several
years, unless screening is promptly resumed. Such po-
tential impact is, however, difficult to assess now.

In line with earlier predictions, breast cancer mor-
tality in Europe continues to decline [1]. However, the
selection of the transitional country group in our study
confirmed the inequalities in health between the coun-
tries of Northern and Western Europe and the countries
of Central and Eastern Europe. These changes require
immediate action to achieve reductions in breast cancer
mortality. In the next few years, mortality from breast
cancer is predicted to decline, even in Poland, where,
together with Romania, we are currently seeing an
unfavourable mortality trend. However, the in-
terventions undertaken should be aimed at maintaining
and strengthening the predicted trend.

5. Conclusions

We are seeing a decline in mortality from female breast
cancer in Europe. This trend will continue in the next
five years. We observed a less favourable epidemiolog-
ical situation in transitional European countries,
compared with the countries of Western and Northern
Europe. In addition, there is still an increase in mortality

from breast cancer among these countries (Poland and
Romania). Poland is the only country where no avoided
deaths from breast cancer were predicted.
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