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Preface

For 25 years now, »Cancer in Germany« has been
providing reliable answers to important questions
about cancer epidemiology, such as the frequency of
cancer cases and thus the need for oncological care.
Incidence and mortality trends over time allow an
assessment of primary and secondary prevention
measures, while cancer survival is an indicator of the
quality of outcomes of oncological treatments. The
publication with its multitude of different analyses
and information is the central source of data on
cancer in the German population and an important
instrument for evaluating the performance of our
oncological care system.

The current, 13 edition is influenced by two
circumstances. On the one hand, the reporting period
coincides with the change from epidemiological
to clinical-epidemiological cancer registration in
Germany. After the Cancer Screening and Registry Act
in 2013, the federal state legislation had to be adapted.
The scope of reporting a tumour disease was
expanded, now including detailed information about
treatment and disease progression, while most cancer
registries switched to purely electronic reporting.
This not only implied additional burdens for practices
and clinics, but also new challenges in the field of
information technology for all involved. Initially, it
was unclear whether these serious changes would
lead to a temporary slump in reporting activity. For-
tunately, this has not been confirmed. The completeness
of the registration for the diagnosis years 2017/2018
has not only stabilised under the new framework, but
has even improved further and reached the interna-
tionally required margin of at least 9o percent in
most parts of Germany.

On the other hand, the Corona pandemic has
influenced cancer incidence and cancer registration.
According to a recent publication of the International
Association for Cancer Registries, there were prob-
lems and restrictions in cancer registration almost
everywhere in the world in 2020, partly associated
with a decline in the number of reports. Although a
large part of the data for the present reporting period
had already been recorded at the beginning of the
pandemic, the timely processing of reports in the
federal state registries and in the children’s cancer
registry and the merging and processing of data in
the German Centre for Cancer Registry Data (ZfKD)

at the Robert Koch Institute presented a major chal-
lenge. The fact that »Cancer in Germany« could still
be published on time is due to the rapid organisational
changes in the registries and at the ZfKD. This newly
gained effectiveness and flexibility must now be main-
tained beyond the Corona pandemic.

Even though this issue of »Cancer in Germany«
does not yet focus on the years directly influenced by
the pandemic, the German cancer registries are
already providing initial indications of its impact on
oncological care. For example, a temporary decline in
reporting in the first lockdown in spring 2020 and
a less favourable distribution of tumour stages for
some tumour types due to delayed tumour detection
could already be demonstrated. Whether these pan-
demic-related effects will actually have a relevant
influence on cancer survival or cancer related mortal-
ity is already being investigated in various research
projects using data from the cancer registries.

In order to further increase the usability of the
increasingly meaningful cancer registry data at the
federal level, the corresponding laws were amended
in mid-2021. The ZfKD will have a special role in
national data pooling. In future, the nationwide data
set at the ZfKD will also contain essential clinical data
on treatment and the course of the disease. This
represents a quantum leap not only for health report-
ing, but especially for clinical and epidemiological
research. High-quality data and large case numbers
will allow, for example, analysis and evaluation of new
therapeutic procedures or rare tumours. It is foresee-
able that the oncological care in Germany can be
sustainably improved with the cancer registry data
now compiled.

Prof. Dr. Alexander Katalinic

Chairman of the Association of Epidemiological
Cancer Registries in Germany and Director of

the Institute of Social Medicine and Epidemiology,
University of Liitbeck
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1 Population-based cancer registration in Germany

1.1 The aims and purposes of population-based cancer registries

Population-based (epidemiological) cancer registries
are used to collect, store, process, analyse and inter-
pret data on cancer incidence, prevalence, survival
and, in some cases, care in a defined coverage area
(such as a federal state). Additionally, data from
these registries are indispensable as a basis for
conducting detailed studies of the causes of carcino-
genesis, for the evaluation of cancer screening
programmes and for analysing cancer care in a
particular region. Findings from population-based
cancer registries include:

Almost 500,000 people are newly diagnosed with
cancer in Germany every year.

Population-based cancer registries can provide infor-
mation on annual cancer incidence — the frequency
with which cancer occurs in a given population in
a particular year. These statistics are stratified by type
of cancer, a person’s age and sex, and by other factors.
Reliable figures on cancer incidence are essential for
assessments of the extent and type of cancer burden
that populations are exposed to.

For some years now, a similar incidence of lung
cancer in Germany has been identified among women
under the age of 45 as among men of the same age.

Reliable studies of time trends in incidence are only
possible with data from population-based cancer reg-
istries. Consequently, cancer registries play a vital role
in health monitoring to identify temporal changes
in incidence.

The prevalence of malignant melanoma of the skin
differs between regions in Europe and Germany.

Population-based cancer registries can analyse the
spatial distribution of cancer and are responsible for
monitoring cancers clusters. However, detailed
assessments of clusters aimed at developing causal
explanations usually require more targeted analytical
studies.

In recent years, cancer survival estimates have almost
converged in eastern and western Germany.

Population-based cancer registries analyse survival
statistics for the cancer patients in their region.
Survival rates derived from population-based data
are important indicators of the effectiveness of can-
cer diagnosis, treatment and aftercare. Furthermore,
registry data from Germany are also regularly

included in large international comparative studies
of survival rates.

Between 2015 and 2030, new cancer cases are
expected to rise by around 23 % in Germany. This rise
will mainly be due to demographics.

Estimates of the future number of new cancer cases
play an important role in needs-based health plan-
ning, and they can be calculated using data from
cancer registries.

Research into the causes of cancer, the evaluation
of cancer screening programmes, and healthcare
research also rely on data from population-based
cancer registries. Studies from these fields focus on
answering questions such as:

»  What are the causes of childhood leukaemia?

» Do women who receive hormone replacement
therapy for menopausal symptoms develop cancer
more frequently?

» Are lung cancer rates higher among certain
occupational groups?

» Do cancers occur more frequently in the vicinity
of oil and gas production facilities?

» Does skin cancer screening lead to a decline in
the numbers of advanced tumours in the popu-
lation?

» Do differences exist in the care provided to
oncological patients according to where they live
(such as differences between urban and rural
areas)?

» How quickly are new or updated healthcare
guidelines implemented?

Data from population-based cancer registries enable
researchers to study the entire breadth of the cancer
cases that have occurred within a particular popula-
tion. The protection of privacy and patients’ rights
to informational self-determination, however, mean
that robust measures are needed to protect and safe-
guard personal data. Moreover, legislation is needed
at federal-state level to ensure that all epidemiolog-
ical registries uphold these rights. For certain
studies, researchers must acquire the consent of the
people affected; this is often the case when addi-
tional information must be obtained to supplement
the cancer registry data. Such studies that maximise
participation generally can provide reliable and
robust results. Population-based case-control and
cohort studies, for example, use data from popula-
tion-based cancer registries to investigate the causes
of cancer and the risk of developing the disease.
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Data from cancer registries can also be used to con-
duct research into more detailed and specific issues
including:

» Detailed analyses of cancer survival rates

»  Studies into quality of life among long-term can-
Cer survivors

» Therisk of developing subsequent tumours after
surviving a primary tumour

»  Evaluations of cancer screening measures, such
as mammography and colonoscopy screening

»  Studies of the relationship between socioeconomic
position and cancer incidence/mortality

» Cooperation with cancer centres, including the as-
sessment of their patients’ long-term survival rates

In recent years, cancer survival has become a focus of
research using data from population-based cancer
registries and is now a key parameter in oncological
care. Together with the German Cancer Research
Center (DKFZ) in Heidelberg, researchers from
cancer registries and the German Centre for Cancer
Registry Data (ZfKD) have examined cancer survival
rates extensively. The results of their research have
been published internationally. For the first time,
studies have also been conducted into rare tumours
in Germany, with findings published on 10-year sur-
vival statistics. The researchers have published about
50 papers on this topic and have also compared
survival rates in Germany with results from other
countries, particularly using data from the SEER
registries (Surveillance, Epidemiology, and End Results)
in the US. Overall, the studies identified very good
results for Germany. Nevertheless, the researchers
have also found cases, such as breast cancer in
women over 75, where the results for Germany were
poorer than those for the US. Such differences can
have various causes, and in-depth studies can be used
to analyse them in more detail.

The evaluation of the organised cancer screening
programmes that have been introduced in Germany
poses a particular challenge for population-based
cancer registries. Data from the registries can be used
to demonstrate whether and to what extent screening
is leading to the intended decline in advanced-stage
cancers in the population. Linking cancer registry
data to data from screening programmes can also
help show whether mortality is lower among screen-
ing participants. Breast cancer screening, which was
introduced nationwide in Germany in 2009, is an
initial focus in this area. Data from population-based
cancer registries are routinely employed to evaluate
breast cancer screening (https://fragen.mammo-
programm.de/en/), and the findings are used for quality
assurance purposes and programme evaluation. The
registries are also responsible for identifying interval
cancers (the development of breast cancer within two

years of a negative screening test result). Initial find-
ings from some federal states have already been
published and demonstrate that Germany is meeting
the targets set out in the European guidelines.

Cancer registry data are being used to evaluate
(opportunistic) skin cancer screening. Moreover, the
usage of cancer registry data for the evaluation of the
reorganised colorectal and cervical cancer screening
programmes (with invitation and continuous moni-
toring of quality and success) according to the Cancer
Screening and Registry Act (KFRG) is intended, in
order to analyse the impact of both screening pro-
grammes (operating since July 2019 and January
2020) at the population level.

Population-based cancer registries also play a
role in the long-term monitoring of the efficacy of the
human papillomavirus (HPV) vaccination, which is
currently recommended for both girls and boys
between the ages of 9 and 14 years. This vaccine aims
to reduce all HPV-related cancers and, in particular,
is predicted to lead to a significant reduction in the
number of new cases of cervical cancer and its pre-
cursors among girls.

Population-based cancer registries are also
involved in the German National Cohort, a long-term,
national health study with 200,000 participants.
The cancer registries provide information on the
incidence of new cancers among participants who
have consented to such data linkage. This supports
research into the causes of cancer in a substantial way.

Nationwide coverage of population-based cancer
registries is crucial to fulfilling the aims and purposes
of cancer registration. Since 2009, nationwide data
collection has been established by federal-state law. In
addition, the enactment of the 2009 Federal Cancer
Registry Data Act (BKRG) and the establishment of
the German Centre for Cancer Registry Data at the
Robert Koch Institute (RKI) have provided greater
opportunities to analyse anonymous cancer registry
data at the national level.

In order to assemble data about individual cancer
cases from various sources, data in the cancer regis-
tries are recorded in a manner that enables multiple
reports to be linked to the same person.

Reliable studies require a high rate of registry
completeness, defined as recoding at least 9o % of all
cancers occurring in the population. Therefore, the
cooperation of all doctors involved in diagnosis, treat-
ment and aftercare is vital to ensure the quality of data
from population-based cancer registries. Patients
should also be encouraged to actively participate in
cancer registration and can request that their doctors
report the relevant data on their illnesses to the
respective cancer registry. Doing so enables patients
to help improve epidemiological cancer analysis,
cancer research and, thus, cancer detection, treat-
ment and aftercare.


https://fragen.mammo-programm.de/en/
https://fragen.mammo-programm.de/en/
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1.2 Current developments in cancer registration in Germany

Since 2009, all new cancer cases have been system-
atically recorded following federal-state and national
legislation. Since the end of 2011, all federal state
cancer registries have delivered their data annually in
a uniform format to the German Centre for Cancer
Registry Data (ZfKD) at the Robert Koch Institute
(RKI). This data forms the basis for the evaluations
carried out by the ZfKD, which are presented in this
13t edition of »Cancer in Germany.

The Cancer Screening and Registry Act (KFRG)
in 2013 constituted a further milestone in the devel-
opment of cancer registration in Germany. With this
law, all federal states were obliged to establish an
extended clinical cancer registration for quality assur-
ance purposes in addition to the epidemiological
cancer registration. Detailed data on therapy and the
course of the diseases are now also recorded. In the
meantime, this has been established in all federal
states, while in most of them the epidemiological and
clinical cancer registrations have been combined into
one integrated registration. The technical implemen-
tation of nationwide clinical cancer registration in
clinics and practices has been largely completed, and
diagnosis, treatment and also the course of the
disease are comprehensively documented. This suc-
cessful conversion was a great challenge not only for
doctors and the documenters in practices and clinics,
but also for the registries themselves. By the end of
2020, all registries were able to meet the funding
criteria previously agreed with the statutory health
insurance funds. This is also reflected in an improved
data basis for the present report (see Chapter 2). How-
ever, it does not apply to the eastern German federal
states at the moment, which is not due to insufficient
registration but to a change in data flows: Last year,
these federal states decided to transfer all cancer regis-
tration tasks (including epidemiological reporting at
federal state level and data delivery to the ZfKD) to the
federal state cancer registries, which were previously
only responsible for clinical cancer registration. For
this reason, the Joint Cancer Registry, which was
founded in the mid-199os as the successor institution
to the epidemiological cancer registry of the GDR, will
be dissolved. Since the legal basis in the affected
federal states still has to be adapted for this, the ZfKD
currently has only insufficiently complete data from
the new federal states and Berlin: a major reason why
the nationwide incidence still has to be estimated.
It can be assumed that the corresponding data
flows will be newly regulated and organised in two
years at the latest, i.e. in time for the next edition of
»Cancer in Germany«.

With the new amendment to the Act on Cancer
Registry Data, which came into force at the end of
August 2021, it was stipulated that from the end of

2022 essential data on therapy and disease progres-
sion collected within the framework of clinical cancer
registration will also be merged nationwide at the
Z{KXD. Thereby, the data basis for reporting at the
federal level will be considerably expanded and, by
bringing forward the data delivery by one year, will
also be significantly more up-to-date. The law is pri-
marily intended to improve the possibilities for the
scientific use of data from German cancer registries.
The expanded data set can be applied for at the ZfKD
from 2023. In a further step, a concept for a platform
solution for the cross-regional use of high-resolution
cancer data, which is available in the registries but not
at the ZfKD, will be developed by the end of 2024 to
allow project-specific merging of data. Also, by the
end of 2024, a concept is to be developed for an
improved coordination of cancer registration in the
paediatric and adult sectors.

By mid-2022, the registries and the ZfKD will
determine the final data set for the annual data
delivery. The content framework for this is already
specified in the law. Particularly for variables in which
the cancer registries frequently combine information
from several reports (so-called »best of procedures«),
specifications must still be made to ensure the great-
est possible comparability of the data from different
registries.

In order to further standardise cancer registra-
tion in Germany and to coordinate state-specific
regulations, the »Plattform {65c« was founded in 2015
with experts from all clinical cancer registries. In
recent years, this platform has already accompanied
the practical implementation of the KFRG across state
borders, proposed a joint approach where possible in
the case of outstanding issues, defined national stan-
dards and created synergies in IT implementation.
The Association of Epidemiological Cancer Registries
in Germany e.V. (GEKID) and the Association of
German Tumour Centres (ADT) actively support the
platform. Meanwhile, the ZfKD is also involved here,
because the harmonisation of data is an important
prerequisite for high quality and usability of the
nationwide data set.

Data from the German cancer registries continue
to be used at the international level. These data are
presented together with those from other European
countries on the websites of the ENCR (European Net-
work of Cancer Registries) and the JRC (Joint Research
Centre, European Commission) (see www.encr.eu).
In ECIS — the European Cancer Information System —
the German data can be compared with data from
other European registries.

The GEKID, which includes all population-based
cancer registries as well as researchers from the field
of cancer epidemiology, has worked intensively on the


https://www.encr.eu/
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small-scale presentation of cancer registry data over
the past two years. The GEKID’s Interactive Cancer
Atlas on current cancer incidence and cancer mortal-
ity in the federal states has been expanded by another
atlas on cancer incidence at the level of districts and
urban municipalities. For the first time, cancer data
can be viewed and compared in the all-German
synopsis with an interactive tool in fine regional
resolution. The atlases can be accessed via the GEKID
website at www.gekid.de/home and offer interactive
comparisons for 26 cancer localisations in carto-
graphic form.

Beyond the mere presentation of cancer registry
data, the population-based cancer registries and the
GEKID have been involved in the planning and
implementation of cancer epidemiological research
projects. Information on further research work or
current publications can be found on the GEKID
homepage and in the appendix of this report.

These examples illustrate that the focus of popu-
lation-based cancer registration in Germany has
shifted from pure data collection to the active scien-
tific use of data. This development is of essential
importance, because without in-depth scientific
analyses, the knowledge gained from such painstak-
ingly collected data would be limited. Finally, the
anonymised data sets compiled from all registers can
also be used by external scientists upon application to
the ZfKD — an option that will certainly gain in impor-
tance with the expansion of the database. In certain
cases, the renewed legal framework also allows
scientific use of pseudonymised individual data.
Numerous contributions of the cancer registries and
the ZfKD have also become an important component
in health reporting.

By collecting comprehensive clinical data, which
now covers not only the occurrence but the entire
course of oncological diseases, a completely new era
has been introduced in Germany. Data from the
cancer registries can now be used for comprehensive
quality assurance and increasingly also for health ser-
vices research. In recent years, these data will also
allow, among other things, detailed analyses of cancer
care under pandemic conditions, thus complement-
ing the more readily available but inevitably limited
data of statuary health insurances or hospitals.

The importance of cancer registration for onco-
logical research and care, and hence the benefit for
patients with cancer, will continue to increase. Over-
all, the current development of cancer registration
and the use of data on cancer incidence in Germany
can be assessed positively and has considerable pros-
pects for the future. With nationwide clinical cancer
registration, Germany has risen to the top countries
in this field.


http://www.gekid.de/home
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1.3 SARS-CoV-2 infection in Germany in 2020 — Implications for cancer care

In January 2020 the novel corona virus (severe acute
respiratory syndrome corona virus type 2,
SARS-CoV-2), which first emerged in the Chinese
province of Wuhan, caused the earliest documented
outbreak of COVID-19 in Germany [1]. On 11 March
2020, the World Health Organization (WHO) declared
the COVID-19 outbreak a pandemic [2]. At the begin-
ning of April, infections peaked in Germany with
more than 6,000 new COVID-19 cases recorded
daily [3]. As the year progressed, the epidemic curve
initially flattened out, rose again from October
onwards and peaked by the end of December with
more than 30,000 new cases recorded daily and more
than 5,000 COVID-19 patients receiving intensive
medical care [4, 5]. In the literature, three major
stages of the epidemic are identified based on trans-
mission intensity in Germany in 2020: two
infection-waves of different intensity from March to
May (phase 1, week 10 to week 22) and October to
December (phase 3, week 40 to week 53), inter-
rupted by a phase of comparatively low infection
rates from June to September (phase 2, week 23 to
week 39) (Figure 1) [6-8]. Over the course of the
year, more than 1.7 million COVID-19 cases were
recorded in the German reporting system [9].
However, results of antibody studies suggest that
the actual number of infections is at least twice as
high [10, 1]. One reason for the under-reporting of

Figure 1

SARS-CoV-2 infections is the high proportion of
asymptomatic presentations (15 % to 60 %, depending
on the study) [1, 12].

The rapid spread of SARS-CoV-2 resulted in
wide-ranging restrictions on public life and health
care in March 2020. Where medically justifiable,
scheduled admissions, surgeries and other inpatient
procedures were cancelled, and existing capacity was
directed towards the expected treatment needs of
COVID-19 patients [13]. Demand for available care
services such as general medical, dental and screening
examinations declined [14-17]. From May onwards, it
was possible to gradually resume scheduled proce-
dures in hospitals. Likewise, care in the outpatient
sector stabilised [15, 17, 19]. With the renewed increase
in COVID-19 case numbers in October, treatment
numbers in inpatient and outpatient sectors declined
again, but less pronounced than in spring [6, 19].
Various data sources are used below to illustrate how
SARS-CoV-2 infection and the associated adjustments
within the German health care system have affected
oncological care in 2020. The following aspects are
taken into consideration: availability and utilisation
of cancer screening examinations, the number of new
cancer diagnoses and outpatient and inpatient treat-
ment of cancer patients. In addition, risk factors for a
severe COVID-19 disease course and their relevance
for people with cancer are considered.

Number of COVID-19 cases reported nationwide in 2020 by calendar week (query IfSG reporting data, data status:

09/10/2021) [73]. The epidemic development in the course of 2020 can be roughly divided into three phases: two waves of infection
of different intensity from March to May (phase 1, calendar weeks 10 to 22) and October to December (phase 3, calendar weeks 40 to 53),
interrupted by a phase of comparatively low infection incidence from June to September (phase 2, calendar weeks 23 to 39).

Classification based on [6-8].
Number of COVID-19 cases
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Data sources

With the Second and Third »Act for the Protection of
the Population in the Event of an Epidemic Situation
of National Significance« (of May and November
2020), hospitals were obliged by amendments to the
»Act for the Economic Security of Hospitals and for
the Regulation of Hospital Nursing Rates (Hospital
Financing Act, KHG)« to accelerate data-delivery over
the course of the year to the Institute for the Hospital
Remuneration System (InEK) in accordance with §21
of the Hospital Remuneration Act (KHEntgG). These
case-related data, with the information they contain
on procedures, principal and secondary diagnoses,
form the basis of various evaluations of service pro-
vision in hospitals during the COVID-19 pandemic
[20—-22] and can be queried via a publicly accessible
data browser (Table 1) [23, 24]. In addition, evaluations
of billing data according to {301 SGB V provided by the
research institute of Germany’s biggest statutory
health insurance fund (WIdO) were used [6, 25—27].
Information from the Associations of Statutory
Health Insurance Physicians (KV) on billing data in

Table 1

certain service categories (including early cancer
detection, qualified oncological treatment) is taken
from the Tabular Trend Report of the Central
Research Institute of Ambulatory Health Care (Zi) [19].
Supplementary data on the annual comparison
2019/2020 were provided by the Zi upon personal
request, and information on early breast cancer detec-
tion was provided by the Cooperative Association of
the German Mammography Screening Programme
[28, 29]. Other evaluations used in this chapter are
referenced in the text.

Cancer screening
COVID-19 containment measures also affected the
availability and use of cancer screening to varying
degrees [19, 20, 30, 31]. Evaluations are not yet avail-
able on all statutory screening services. The data
presented here were available at the editorial deadline
(15.10.2021).

As part of the mammography screening pro-
gramme (MSP) for the early detection of breast cancer,
women aged 50 to 69 years receive an invitation for

Inpatient case numbers by admission date for selected main oncological diagnoses by phase of SARS-CoV-2 pandemic course

in Germany 2020 and relative change to the respective comparison period 2019 (InEK data browser query, [23]). Comparison periods
2019: phase o, calendar weeks 1 to 9; phase 1, calendar weeks 10 to 22; phase 2, calendar weeks 23 to 39; phase 3, calendar week 40
in 2019 to calendar week 1 in 2020; overall, calendar week 1 in 2019 to calendar week 1 in 2020. Additionally, COVID-19 case numbers

are shown from calendar week 8 2020 onwards [73].

Main diagnosis C18. - absolute 15,126 17,901 26,340 17,749 77,616
Malignant neoplasms
of the colon relative change compared to the
same period of the previous year -3.9% . -17.9% . -7.6 % . -9.9% . -10.0%
Main diagnosis C34.— absolute 37,240 47,665 65,766 46,254 196,925
Malignhant neoplasms of . . . .
bronchial tubes and lungs relative change compared to the
same period of the previous year 06% -91%, -5.9% -49%, -5.5%
Main diagnosis C43 —C44 | absolute 21,710 24,253 39,161 29,747 114,871
Melanoma and other : : : :
malignant neoplasms of relative change compared to the
the skin same period of the previous year -3.4% . -21.1% . -79% . -3.5% . -9.2%
Main diagnosis C50. - absolute 26,127 32,467 44,380 33,616 136,590
Malignant neoplasms . : : :
of the breast [mammary relative change compared to the
gland] same period of the previous year -2.5% -12.8%, -59%, -53%, -6.9%
Main diagnosis C53.— | absolute 2,597 3,602 4,903 3,802 14,904
Malignant neoplasms of . . . .
the cervix uteri relative change compared to the
same period of the previous year -11% . -7.8% . -24% . 41% . -2.0%
Main diagnosis C61 absolute 16,561 20,596 28,599 20,428 86,184
Malignant neoplasms of . . . .
the prostate relative change compared to the
same period of the previous year +2.7% -11.2% -52% -83%, -6.1%
No. of COVID-19 cases ** | total . 181,803 . 105,089 i 1,496,676 i 1,783,732
thereof hospitalised 28,709 6,788 101,421 136,964
(share in %) (21.0%) (15:8%) (65%) (6:8%) (77 %)

** Query COVID-19 reporting data according to Infection Protection Act (data status: 09/10/2021). Reporting data from calendar week 8 onwards are considered (2020).
Information on whether hospitalisation has occurred is available in the reporting system for about 78% of COVID-19 cases in the period week 8 to week 53 in 2020.

For the remaining proportion of cases, the hospitalisation status is unknown [73].
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examination every two years. On 25 March 2020,
following a decision by the Federal Joint Committee
(G-BA), the invitation system was temporarily
suspended until 30 April 2020 and resumed from
May 2020 [29].

According to the Zi’s calculations, the number of
mammography screening examinations nationwide
fell by around 83% in the last week of March 2020
compared to the same period in the previous year. In
the first week of April, hardly any examinations were
performed (-97% compared to the previous year).
After a marked recovery effect in June 2020 (+22%
compared to the previous year), the number
approached the previous year’s values in the further
course of the year (-2% to + 1%) [19]. Whether the
observed increase in June 2020 is a result of catch-up
investigations or rather an independent increase
compared to the previous year cannot be assessed from
the data. Overall, when comparing billed mammo-
grams in 2019 and 2020, there was a decrease of
around 9 %, equivalent to 263,991 examinations [28].

Adults are entitled to a skin cancer screening
examination every two years from the age of 35. The
number of these examinations fell by almost 70 % in
the last week of March 2020 compared to the refer-
ence period. They also remained below the previous
year’s numbers in the second and third quarters [19].
In a year-on-year comparison, approximately 20%
fewer skin cancer screening examinations were billed
in 2020 than in 2019 [28]. Since 1 July 2019, health
insurance services include colorectal cancer screen-
ing with an invitation programme [32]. Due to this new
regulation, a comparison of the examination figures
from 2019 and 2020 is only possible to a limited
extent. The nationwide billing data of the statutory
health insurance funds show a significant increase in
screening colonoscopies for the first quarter of 2020,
which may be related to the changes in the colorectal
cancer screening programme. Thereafter, a drop in
examination numbers can be observed, with a mini-
mum point in the last week of March (42 % compared
to the same period last year). A brief catch-up effect
began in June, and by the end of the year the numbers
had fallen below the previous year’s values (-10 %) [19].
Overall, 11,506 more screening colonoscopies were
performed in 2020 than in 2019 (+2 %) [28].

No nationwide evaluations of SHI-accredited phy-
sicians’ billing data are yet available for 2020 on the
use of the immunological stool tests as part of colorec-
tal cancer screening programme and on screening
examinations for cervical cancer and prostate cancer.

New cancer cases

Evaluations of German and European cancer regis-
tries show that with the first increase in COVID-19
case numbers in spring 2020, the number of patho-
logical findings or documented new cancer diagnoses

mostly decreased significantly compared to the
expected or comparable values of the previous year,
then recovered during the summer months [33-39)].
Final results for the year 2020 from Belgium show an
overall decrease in new cancer diagnoses of 6%
compared to the previous year’s values [30].

Some evaluations of German and European
cancer registries show pronounced differences in inci-
dent case numbers depending on localisation, stages,
regions, age groups, and sex [33, 35, 36, 38, 39]. Obser-
vations from Germany between January and September
2020 range from slight increases in diagnoses to pro-
nounced decreases in diagnoses, depending on the
location [33, 35]. The latter are particularly marked in
evaluations from Belgium and the Netherlands in the
older age groups [30, 38, 39]. According to an evalu-
ation of the Bavarian Cancer Registry, there were
statistically significant decreases in diagnoses and
surgical interventions in the period between January
and September 2020 exclusively in stage I [35].

In contrast, the German Childhood Cancer
Registry recorded significant increases in incidence
rates in 2020, depending on the diagnosis and age
group, compared to the reference period 2015-2019
[40]. At present no conclusive statement can be
made on the possible causes; further developments
remain to be seen.

Outpatient treatment

In the second half of March 2020, the number of
patients cared for by an Oncology Association
dropped by around —40% compared to the same
period of the previous year [19]. In the following
months, the number of patients stabilised. The
number of oncological treatment cases fell again in
the course of the second wave of infections (October
to December), but this decline with up to —-6%
was less pronounced. Overall, only slightly fewer
cancer patients were treated by SHI-accredited physi-
clans in 2020 than in the previous year (relative
decrease: 0.7%) [28].

Inpatient treatment

Within hospitals, the number of inpatient treatment
cases during the first and second waves of SARS-CoV-2
infection in Germany fell significantly compared to
the respective periods of the previous year, by up to
35% and up to 20 % respectively [6, 26]. Over the year
as a whole, the difference in cases billed at flat rates
was about 13% [20, 20].

A wide range of recommendations for adjusting
cancer treatments had been published early on in
order to avoid visits and admissions as far as possible
during surges of infection [41, 42]. Table 1 [23] shows
the numerical trend in hospital admissions for
selected primary oncological diagnoses (ICD-10
three-digit codes: C18, C34, C43—44, Cs53, C61) over
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the year 2020 as well as their relative change com-
pared to the previous year. Comparable to evaluations
by other authors [21, 43, 44], diagnosis-dependent
decreases in inpatient admissions of between 8%
(Cs3) and 21% (C43, C44) are shown in the period
from March to May (phase 1). Despite subsequent
convergence and in some cases briefly exceeding
the previous year’s values, between 2% (C53) and
10% (C18) fewer people with a cancer diagnosis were
treated in hospital over the entire year. A breakdown
by age group was not made, but there are indications
from other evaluations that especially persons in the
age group over 75 years were less frequently treated
in hospital due to cancer [43, 44]. There was no uni-
form trend in the surgical removal of malignant
neoplasms: Colorectal resections decreased by —9 %
compared to 2019, and oesophageal resections were
performed slightly more often at +4 % [20].

Risk factors for severe COVID-19 progression
A large number of retrospective and prospective
studies have investigated, and continue to investigate,
which groups of people are particularly affected by
a severe course of disease when infected with
SARS-CoV-2. The severity of the course of the disease
is measured, for example, by hospitalisation or
mortality in a defined temporal relationship with a
COVID-19 illness. Individual factors which, inde-
pendently of each other and to varying degrees, favour
a severe course of the disease are high age and certain
underlying diseases (e.g. obesity, uncontrolled diabe-
tes, coagulation disorders) [45—50]. People in need of
care or burdened by several pre-existing illnesses
have a particularly high risk of dying as a result of
COVID-19 [51—56]. Women are less likely than men to
die as a result of COVID-19 [45, 48, 51].

Oncology facilities have studied the frequency of
SARS-CoV-2 infections in the patients they care for
and found that there was no difference from the

general population [57—61]. Within the population of
cancer patients, women are also less likely to expe-
rience severe COVID-19 than men [50, 56, 62—67].
People with cancer are primarily at risk due to their
usually advanced age and comorbidity [62-171].
COVID-19 mortality is particularly high in people with
recently diagnosed, progressive or advanced cancer
[45, 46, 56, 62, 63, 65—-68, 70, 72] and in people with
haematological neoplasms [50, 56, 67, 69, 71, 72]. The
effect of current cancer treatment on COVID-19-asso-
ciated mortality risk has not been conclusively
determined [50, 62, 64, 65, 67—71].

Conclusion
In the first year of the COVID-19 pandemic, significant
changes in Germany’s health care system occurred.
On the one hand, certain services were restricted in
order to meet the required adaptation of the health
care system to the treatment needs of COVID-19
patients, and on the other hand, people behaved more
cautiously and visited general practitioners and spe-
cialists less frequently. Some measures were limited
in time, such as the suspension of the mammography
screening programme. For some diagnoses, decreases
in inpatient case numbers compared to the previous
year are still visible until the end of 2020, e.g. in the
inpatient treatment of colorectal carcinoma. In the
outpatient sector, no significant decline in oncological
treatments can be observed over the entire year 2020.
The effects of delayed diagnostic clarifications
and therapies, for example on the distribution of
stages at diagnosis or on mortality, can only be
assessed over time. The data provided by German
cancer registries will make an important contribution
here, also as they now document the treatment and
course of the diseases in detail. Nationwide data for
the pandemic years 2020 and 2021 will probably be
available at the ZfKD from spring 2023 and can be
requested there for scientific use.
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