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Summary

Background: Breast cancer is the most common cancer
among women in Germany with high public health im-
pact. In the last decade rapid changes in risk factor pat-
terns, early breast cancer detection, and therapy have
taken place. Their effects on breast cancer epidemiology
in Germany are described. Materials and Methods: A
register-based survey using recent incidence data from
German cancer registries was performed. Mortality data
were provided by the Central Federal Statistical Office.
We calculated age-standardized rates and 5- and 10-year
trends. Results: Breast cancer incidence increased until
the year 2002, thereafter a discreet decline occurred until
2005 (- 6.8%). In the age group 50-59 years this reduc-
tion was most pronounced (- 12%). Mortality declined
from 1996/7 to 2004/5 by 19%, with the strongest effect
in women younger than 55 years (approximately 30%).
Regional patterns of breast cancer incidence and mortal-
ity revealed differences within Germany of greater than
30%. Conclusion: Declining hormone replacement ther-
apy prescription is the most likely factor to explain the
drop in breast cancer incidence. The reduction in mor-
tality might be caused by better therapy and enhanced
early detection during the last decade. Differences in
breast cancer incidence and mortality between Eastern
and Western Germany give reason for further research
and discussion.

Schliisselworter
Brustkrebs - Inzidenz - Mortalitat - Krebsregistrierung -
Hormonersatztherapie

Zusammenfassung

Hintergrund: Brustkrebs ist die haufigste Tumorart bei
Frauen in Deutschland und besitzt einen gro3en Public-
Health-Impact. In den letzten 10 Jahren haben sich Risi-
kofaktoren, Friiherkennung und Therapie des Mamma-
karzinoms deutlich verandert. Die Effekte auf die Epide-
miologie des weiblichen Brustkrebses werden beschrie-
ben. Material und Methoden: Mittels aktueller deutscher
Krebsregisterzahlen zur Brustkrebsinzidenz wurde eine
registerbasierte Analyse vorgenommen. Aul3erdem
wurden Mortalitatsdaten des Deutschen Statistischen
Bundesamtes genutzt. Berechnet wurden altersstandar-
disierte Raten (Europastandard) sowie 5- und 10-Jahres-
Trends. Ergebnisse: Bis zum Jahr 2002 stieg die Brust-
krebsinzidenz an, danach ist ein dezenter Abfall bis 2005
zu beobachten (-6.8%). Am starksten war der Abfall in
der Altersgruppe 50-59 Jahre ausgepragt (-12%). Die
Mortalitat ging von 1996/7 bis 2004/5 um 19% zurlick. Der
starkste Riickgang zeigt sich fir Frauen bis 55 Jahre (ca.
30%). Regionale Muster der Inzidenz und Mortalitat deu-
ten auf Unterschiede von mehr als 30% innerhalb von
Deutschland hin. Schlussfolgerungen: Ein Rickgang der
Hormonersatztherapie-Verordnung ist der wahrschein-
lichste Faktor, der den Abfall der Brustkrebsinzidenz er-
klart. Die Reduktion der Mortalitat wird wahrscheinlich
durch die optimierten Therapieverfahren und die verbes-
serte Friherkennung in den letzten 10 Jahren hervorge-
rufen. Die groBen Unterschiede in Inzidenz und Mortali-
tat zwischen Ost- und Westdeutschland geben Anlass fir
weitere Untersuchungen und Diskussionen.
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Introduction

Breast cancer is the most common cancer in women world-
wide. The International Agency for Research in Cancer
(IACR) estimates more than 1.15 million new breast cancer
cases every year [1]. Highest incidence rates are found in
North America, Northern and Western Europe, and Australia
(ranging from 83 to 101 cases per 100,000 women, age-stand-
ardized by world standard population), lowest rates in Africa
and Asia (9-33/100,000). These estimates are based on world-
wide cancer registration. In 2000, less than 20% of the world’s
population was covered by cancer registration and 35% by
vital statistics schemes based on medically certified causes of
death [2]. Cancer registration in Germany has a long tradi-
tion. The first incidence register started in Hamburg in 1926.
During the Second World War registration came to a rest,
but started again in 1952 in the area of the former German
Democratic Republic. In 1967 the cancer registry of Saarland
was founded. In 1995 a German federal law of cancer registry
forced all federal states to implement epidemiological cancer
registration at the state level until the year 1999. In most parts
of Germany cancer registration is implemented today, but in
some regions it is still under construction with no reliable data
available [3, 4]. But breast cancer shows, compared to other
tumour entities, the highest level of coverage, completeness,
and data quality in the epidemiological cancer registration in
Germany [5].

Not only from the viewpoint of cancer epidemiology, breast
cancer is one of the most interesting and important cancers in
Germany as shown by the following points: i) Breast cancer
has high public health importance and impact for Germany:
it is the most common cancer in women (57,000 cases every
year, 27.8% of all registered female cancers). Breast cancer
occurs in ‘younger’ women (median age at diagnosis 63 years,
6 years earlier than for all cancer sites) [S]. Although survival
after breast cancer is rather good (5-year relative survival rate
81%), every year about 18,000 women die of breast cancer.
Breast cancer causes costs of almost 2 billion Euros per year
(0.8% of the total health costs) [6]. ii) Breast cancer shows
rather rapid changes in risk factor prevalence. In 2002, results
of the Women Health Initiative (WHI) proved an increased
risk (+ 27%) for breast cancer after hormone replacement
therapy (HRT) [7]. Following the WHI publication, prescrip-
tion of HRT decreased world-wide. This might be the biggest
change in prescription practice that was ever observed in the
world [8-11]. After the fall in HRT prescription the breast
cancer incidence fell subsequently indicating a cause-effect re-
lationship between HRT and female breast cancer [12, 13]. A
new analysis of the WHI study shows that the formerly pub-
lished results of the WHI underestimated the effect of HRT: a
woman who stays on HRT for at least 5 years, doubles her risk
for breast cancer every year [14]. Whether a further decrease
in HRT prescription and a subsequent decrease of breast can-
cer incidence will be observed, remains to be investigated.
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iii) In the last decade the public focus in cancer was set on
breast cancer. This clearly increased breast cancer awareness
among the public, stakeholders, and politicians. Early detec-
tion of breast cancer was improved by different activities such
as quality assured mammography (since 2001 in the federal
state of Schleswig-Holstein) [15] and mammography screen-
ing (since 2001 pilot projects, nation-wide implementation
started in 2004) [16, 17]. Therapy was optimized by disease
management programs, creation of breast cancer centers with
national certification, and new therapeutic procedures (e.g.
sentinel lymph node technique, new chemotherapeutics).

These points could and should have an impact on breast
cancer epidemiology in Germany. Incidence and mortality
trends are likely to be affected one way or the other. In this
publication we describe population-based incidence and mor-
tality trends for female breast cancer in Germany from 1996
to 2005 based on most recent data from German epidemio-
logical cancer registries.

Material and Methods

This analysis was performed as a register-based survey using breast can-
cer incidence data provided by the German population-based cancer reg-
istries. Breast cancer was defined according to the ICD-10 classification
as C50 (invasive breast cancer) and restricted to women. Incidence data
were collected from 9 different German federal state population-based
cancer registries covering 14 federal states (table 1). Data were provid-
ed in an aggregated form (cases by S-year age groups and year). For 2
states (Baden-Wuerttemberg and Hesse) no incidence data were avail-
able. Only a few cancer registries were able to provide complete data
starting from 1996. According to the previous and latest issues of ‘Cancer
in Germany’ [5], registration of female breast cancer is estimated to be
complete ( = registration of more than 90% of expected breast cancers)
since the year 2000 for nearly all included cancer registries. Therefore,
we mainly present incidence data from 2000 to 2005. Incidence data of
the participating registries from 1997 to 2005 were pooled to the ‘German
incidence pool’, but Bavaria and Berlin were excluded because of incom-
plete data, especially in the period from 1997 to 2002, which would lead
to biased trend analyses [12]. Rate of DCO cases (death certificate only)
in the incidence pool from 1997 to 2005 was 10.0% for all age groups and
4.7% for the age group 50-69 years, respectively. Mortality data for the
time period were provided by the central Federal Statistical Office [18].
Incidence and mortality are given as rate per 100,000 women (age-stand-
ardized rates according to the European standard (EASR)). Trends in
incidence and mortality were assessed as relative differences between the
combined years 2004/2005 and 2000/2001 (5-year trend) and 1996/1997
(10-year trend), respectively.

Results

Incidence data were not available for all regions of Germa-
ny (table 1), but from 2000 to 2005 a population of 22.9 mil-
lion women (= 54% of 42 million women) was under active
and complete cancer registration. In this time period about
170,000 incident breast cancers were registered. A crude es-
timate based on these numbers would lead to approximately
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Table 1. Age-stand-

. Federal state Population in Incidence EASR /100,000 Mortality EASR /100,000
ardized breast cancer L
.. 2005, million
incidence and mortal- 2000/1 2004/5 1996/7 2000/1 2004/5
ity rates; data source
incidence: popula- Baden-Wuerttemberg 5.6 - - 30.9 27.7 25.8
tion-based cancer Bavaria 6.4 105.3 112.5 312 284 27.5
registries, mortality: Berlin 1.7 85.4 89.6 30.0 264 251
Federal Statistical Brandenburg 1.3 84.3 88.5 235 24.9 23.0
Office Bremen 0.4 1143 106.9 353 31.0 25.1
Hamburg 0.9 106.8 103.2 35.7 30.1 294
Hesse 3.1 - - 33.4 29.0 26.6
Mecklenburg-West Pomerania 0.9 88.8 88.9 25.2 22.9 21.4
Lower Saxony* 4.1 105.5 111.8 32.6 29.4 27.7
North Rhine-Westphalia® 9.3 107.0 95.0 32.3 29.9 28.7
Rhineland-Palatinate 2.1 95.9 96.1 333 29.1 29.1
Saarland 0.5 110.6 104.2 352 329 29.9
Saxony 22 85.5 85.3 25.0 223 20.6
Saxony-Anhalt 1.3 754 81.1 254 243 227
Schleswig-Holstein 14 142.1 131.2 349 30.8 28.0
Thuringia 12 85.5 87.6 255 23.1 20.2
Total® 42 (14.7¢) 97.6 96.6 31.0 27.9 26.5
“Incidence: only district Weser-Ems, 1.25 million female population.
"Incidence: only district Muenster, 1.34 million female population.
‘German incidence pool, covering approx. 35% of female German population, excluding Baden-Wuerttemberg and Hesse
(no data) and Bavaria and Berlin (due to low completeness in early years [12]).
EASR = Age-standardized rate according to European standard population.
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European standard population.

525,000 incident breast cancer cases for Germany in a 10-year
period (1996-2005). Data of the German incidence pool indi-
cate that breast cancer incidence increased until 2002. There-
after a slight decrease (- 6.8%) could be observed until the
year 2005. These trends were more pronounced in the age
group from 50 to 69 years (- 12% from 2002 to 2005) than in
any other age group (fig. 1 a, table 1).

Between 1996 and 2005, 106,740 female breast cancer
deaths occurred in Germany. Breast cancer mortality showed
a steady decrease in the last 10 years for all age groups
(-19%) as well for the age group 50-69 years (- 15%) (fig. 1 b,
table 1).

Regional patterns of breast cancer incidence and mortality
are displayed in figure 2. The lowest breast cancer incidence is

Breast Cancer Incidence and Mortality in
Germany

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

found in the eastern parts of Germany (Berlin, Brandenburg,
Mecklenburg-West Pomerania, Saxony, Saxony-Anhalt, Thur-
ingia) and the highest incidence rate is found in Northern Ger-
many (Schleswig-Holstein, Bremen, Hamburg, Lower Saxony).
Similar patterns are seen for breast cancer mortality (fig. 2).

Five-year trends in incidence depend on age and region.
Increasing incidence rates were seen in the younger and older
age groups, while the age group from 50 to 59 years shows a
decrease of 10% (fig. 3). Negative 5-year trends in breast can-
cer mortality were observed for all age groups, but the trend
was most pronounced in the younger age groups. Trends in
incidence and mortality rates on the state level are shown in
figure 4. The 5- and the 10-year differences in mortality were
highest in Bremen, lowest in Brandenburg.
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Discussion

As shown above, breast cancer incidence increased until the
year 2002 (fig. 1 a). Different mechanisms may have contrib-
uted to this increase: i) increase in well-known and proven
risk factors such as higher age at first birth, nulliparity, pre-
scription of birth control pills; ii) increased prescription of
HRT; iii) utilization of early detection programs; iv) enhanced
completeness of cancer registration. It is unclear which of
these factors contributed predominantly to the increase in
incidence, probably all factors played a role. Interestingly, a
decrease in incidence can be observed since 2002 — the year in
which the results of the WHI study were published [7]. Age-
specific analyses show that the observed discrete decrease
could be attributed to a steep incidence fall in the age group
50-59 years (about — 12%). This is the age group that is most
likely to receive HRT. Today the association between the de-
cline in HRT prescription and the fall of breast cancer inci-
dence could be deemed to be causal. This association was first
described by Clarke et al. [13] and Ravdin et al. [19]. Mean-
while an analysis of German data confirmed declining trends
in HRT usage followed by a fall of breast cancer incidence
[12]. All authors discussed other possibilities than HRT for
the incidence decline, but only HRT was left over as most
probable causal factor [20].

The regional patterns of breast cancer incidence and mor-
tality (fig. 2) reveal a remarkable result. Variation in breast
cancer incidence and mortality between the federal states is
high. Incidence is about 35% lower in East Germany than in
West Germany. A similar pattern applies to mortality. These
patterns might be caused by a different distribution of breast
cancer risk factors within Germany. Women that live in the
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region of the former German Democratic Republic (East Ger-
many) might have another reproductive history than women
that live in the other areas of Germany. Within the period of
1975-1990, pregnancy numbers were higher in East Germany
(approximately 1.7 births per woman) than in West Germany
(approximately 1.3) [21]. Moreover, women in the eastern
part of Germany were (and are still) younger at the time of
their first pregnancy. The difference is approximately 3 years
for women of the birth cohort 1952-1956 and 4 years for the
birth cohort 1962-1966 [6]. HRT prescription was markedly
lower in East Germany than in West Germany [12]. While al-
most all western federal states show negative 5-year incidence
trends (fig. 4), an increase in age-standardized breast cancer
incidence could be observed in the eastern parts of Germany.
It seems to be very likely that the mentioned differences in
risk factor distribution led to the present incidence pattern.
Especially regional differences in HRT prescription have to
be discussed under public health aspects in the future. Even
after the nation-wide decline of HRT prescription, differences
in prescription by a factor of 2 persist [12].

Considering the trend in incidence rates until 2002, increas-
ing breast cancer mortality rates might be expected. But the
opposite is the case (fig. 1 b). Since 1996, age-standardized
mortality rate decreased from 32 to 26 deaths per 100,000
women (- 23%). If more women get breast cancer but less
women die from breast cancer in the same period of time, sur-
vival rates must improve. As shown by Brenner et al. [22], 5-
year survival rates increased during the last decades in Germa-
ny, which might be due to a changed pattern of tumour stage
distribution or due to optimized therapy regimens. The latter
can be evaluated by means of stage-specific S-year survival
rates during different time periods as recently done by Kray-
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Baden-Wiirttemberg

winkel et al. [23] with data from the Saarland Cancer Regis-
try. The shift in survival due to altered therapy regimes was
most pronounced until the year 1994. Further changes until
the year 2004 were not marked. Therefore we conclude that
therapy effects were greatest in the earlier years (1984-1994).
Furthermore, Kraywinkel et al. [23] described a change in tu-
mour stage distribution for the same time period in Saarland.
The rate of UICC I classified tumours increased nearly to the
same extent between 1984 and 1994 (+ 8%) and 1994-2004
(+ 7%), while the rate of UICC IV tumours decreased mark-
edly between 1994 and 2004 (from 20 to 10%). Therefore the
improved stage distribution with a decrease in greater tumours
with local and distant metastasis has markedly contributed to
the increase in survival rates and the decline in mortality rates
since the mid 1990s.

The greatest benefit regarding mortality was seen in the
younger age groups up to 54 years (fig. 3) where mortality
rates decreased by more than 30%. This effect has to be inves-

Breast Cancer Incidence and Mortality in
Germany
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tigated more precisely in the future. Early detection in young-
er women should not have the potential to cause such a large
decrease. Screening studies state a non-significant mortality
reduction in the region of up to 20% [24, 25]. Maybe younger
women with breast cancer have a greater benefit from new
therapies than older women.

In conclusion, female breast cancer mortality has been de-
creasing during the last decade. The highest decrease was seen
in the age group up to 50-59 years. Breast cancer incidence in-
creased until 2002 and has shown a slight decrease since then.
Incidence changes were most pronounced in the age group
50-59 years. Even 20 years after the reunion of the two Ger-
man states east-west differences for incidence and mortality
are seen which might emerge from differing prevalence of
breast cancer risk factors within the years 1950-1990 in the
former two states. Further development of breast cancer in-
cidence and mortality hardly can be predicted. Due to the
nation-wide implementation of mammography screening, an
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incidence increase is probable, even if the ongoing decline in
HRT prescription should lead to less breast cancer cases. But
will the mortality decline go on? Will there be a 25% mortal-
ity reduction as expected after the introduction of nation-wide
mammography screening? Good cancer registration in Ger-
many will give an opportunity to answer these questions in
the future.
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