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Introduction

According to the latest available statistics from the Swiss
cantonal cancer registries, over 38.000 new cases of cancer
and around 16.500 cancer deaths occur per year in Swit-
zerland [1]. However, incidence and mortality do not fully
depict the burden of disease. Cancer is now considered a
chronic disease which affects patient’s life over years and
many survivors continue to experience negative effects of
cancer and/or treatment on their daily lives well beyond
the completion of therapy [2-11].

Cancer prevalence is an important and useful measure of
the burden of cancer in the community. It can be defined
as the number of persons in a defined population who have
been diagnosed with that type of cancer, and who are still
alive at the point of examination (so called «cancer survi-
vors» [National Coalition for Cancer Survivorship, 1986)).
The transition from cancer patient to cancer survivor may
be characterized by three different phases [12]:

e Acute survival
... begins with the diagnosis of the illness and is domi-
nated by diagnostic and therapeutic efforts.
¢ Extended survival
.. is a period during which a patient goes into remis-
sion or has terminated the basic, rigorous course of
treatment and enters a phase of watchful waiting, with
periodic examinations and «consolidation» or intermit-
tent therapy. Psychologically, this time is dominated
by fear of recurrence.
* Permanent survival
.. is roughly equated with «cure», but the person who
has come through a cancer experience is indelibly af-
fected by it. Problems with employment and insurance
are common for persons who have been treated for can-
cer and are ready to resume a full life. The long-term,
secondary effects of cancer treatment on health represent
another area in which permanent survivors are at risk.

Due to improvements in prognosis, efforts towards earlier
detection and demographic aging, the number of cancer
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survivors in Switzerland has been increasing from around
140.000 in 1990 to 290.000 in 2010 [13]. Projections from
industrialized countries predict «a booming population of
cancer survivors» for the next 10-20 years with the biggest
growth rate among the elderly (age 65+ years) [14].

In this article we want to provide up-to-date cancer preva-
lence statistics estimating the burden of cancer in Swit-
zerland for the year 2015 and examine trends in cancer
prevalence by age, time since diagnosis and tumour site
covering the period 2000 to 2015. Further prevalence
statistics are available online at the NICER website at
http:/lwww. nicer.orglen/statistics-atlas/.

Methods

Anonymized cancer diagnoses from 1981 through 2010
were taken from the National Cancer Dataset managed by
the Foundation National Institute for Cancer Epidemiol-
ogy and Registration (NICER) for the purpose of national
cancer monitoring in Switzerland. Data from 12 of the 16
Swiss cantons registering cancer up to diagnosis year 2010
were combined in this study to represent Switzerland: Zu-
rich (ZH), Glarus (GL), Basel Stadt (BS), Basel Landschaft
(BL), Graubiinden (GR), Appenzell Ausserrhoden (AR),
Appenzell Innerrhoden (AI) and St. Gallen (SG), Fribourg
(FR), Ticino (TI), Valais (VS) and Geneva (GE). The can-
cer registries of Neuchdtel, Jura and Vaud did not provide
survival information and Lucerne started cancer registra-
tion in 2010.

Complete prevalence was modelled using the PIAMOD
approach [15]. In short, an age-period-cohort (APC) mod-
el was constructed with the logarithm of the incidence
rates regressed on a polynomial with three variables: age
at diagnosis, time period at diagnosis and date of birth.
The degree of the best fitting polynomial was determined
using ¥’-tests. It also projected incidence rates out of the
observation period into the past and future and assumed
that both age and birth-cohort effects persist over the
whole projection periods, whereas the period effect was
the linear extrapolation of the observed period trend dur-
ing 2007 to 2010.

The PIAMOD method is implemented as part of the sta-
tistical software MIAMOD [16]. It allows estimation and
projection of cancer prevalence by supplying sex-, age-,
and calendar year-specific data for cancer incidence, rela-
tive survival, all-cause mortality, and population size.

Incidence data 1981 to 2010: Persons with multiple pri-
mary malignant cancer diagnoses in different sites were
counted separately for each site-specific incidence. For per-
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sons with multiple primary malignant diagnoses in a single
site, we included only the first primary diagnosis. The es-
timate for all cancer sites combined excluded diagnoses for
non-melanotic skin cancer and counted the first primary
malignant diagnosis in a person’s lifetime. Combined diag-
noses of cantons registering cancer during individual calen-
dar years were up-scaled based on the population covered to
simulate complete registration from 1981 to 2010 for the
pool of all 12 cantons. Up-scaling was specific for one-year
age-groups, sex, year of diagnosis and cancer site.

Relative survival: the relative survival was calculated
as the ratio of the observed survival of cancer cases and
the expected survival of persons in the general popula-
tion matching in age, sex and calendar year of death [17].
Expected cancer survival proportions were estimated us-
ing the Ederer II method applied to combined all-cause
mortality tables for the cantons included in the present
work [18]. For PIAMOD modelling, the simplifying as-
sumption was used that future relative survival does not
improve but remains the same as the latest available esti-
mate (2010) and past survival was not worse but the same
as the first available estimate (1981).

Fig. 1. Distribution of expected cancer survivors by tumour
site in Switzerland (index date 31.12.2015). Included are all
persons with malignant primary cancer except non-melanotic
skin cancer.
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All-cause mortality: The official vital statistics (Swiss Fed-
eral Statistical Office, STAT-TAB; Alters-Kantonsstatis-
tik, 1981-2010) provided number of deaths stratified
by completed age, canton, year and sex. The numbers of
deaths for the 12 cantons in the study were pooled.

http://www.bfs.admin.ch/bfs/portal/de/index/infothek/
onlinedb/stattab/01.topic.9.html (last access 30.11.2012).

Populations at risk: population sizes at completed age (i.e.
age at last birthday) for 1981-2010 as well as predictions
for future populations 2011-2020 were available online
(Swiss Federal Statistical Office, STAT-TAB). http://www.
bfs.admin.ch/bfs/portal/de/index/infothek/onlinedb/stat-
tab.html. For predictions, we employed the «middle» sce-
nario for future growth (last access 24.6.2013).

Validation of modelled prevalence based on observed
prevalence: we compared observed (counted) 5-year lim-
ited duration prevalence with modelled 5-year limited
duration prevalence figures for index dates 2000-2010.
We accepted the associated modelled complete prevalence
estimate if absolute deviations were < 10% on average. In
addition, we compared observed cause-specific mortality
counts during 1995-2010 with model-generated cause-
specific mortality figures. We accepted the modelled
complete prevalence estimate if absolute deviations for
mortality counts were < 15% on average. Applying both
validation rules, we restrained from reporting estimates of
complete prevalence for cancer of the liver and pancreas
and replaced it with the 10-year limited duration preva-
lence based on observed (counted) alive cases. Complete
prevalence for lung and prostate cancer is reported with a
warning about possible underestimation.

The PIAMOD-derived complete prevalence estimates for
combined cantons (ZH, GL, FR, BS, BL, AR, AI, SG, GR,
TI, VS, GE) were extrapolated to whole Switzerland by
upscaling modelled prevalence using sex and age-specific
population ratios.

Further description of the methods used in this report can
be found online at http://www.nicer.org/assets/files/statis-
tics/prevalence/prevalence_estimation_methods.pdf.
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A considerable number of persons are estimated to live
in Switzerland as of the end of 2015 with a past diagno-
sis of cancer: about 316’500 or 3.8% of the whole popu-
lation (about 146’500 men and 170’000 women). About
60200 (41%) of the afflicted men live with a past diagnosis
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of prostate cancer and about 76’500 (45%) women with
breast cancer (Fig. 1). The next most prevalent cancer diag-
noses are for colon/rectum and melanoma (13% and 10% in
men or 10% and 12% in women, respectively). About 4%
of men with a history of cancer were diagnosed with lung
cancer and also 4% with cancer at the urinary bladder. In
women, 7% have uterine cancer, 3% ovarian cancer and 3%
lung cancer. Other cancer sites are either below 1% preva-
lent or have not been studied individually in this report.

Almost half of all persons estimated to be prevalent for can-
cer in 2015 are older than 70 years of age (28% are 70 to
79 and 21% are 80 years and more), while 24% are in their
60s, 15% in their 50s and 12% younger than 50 years of
age (Fig. 2). There were no large changes in the age-specific
proportions if the expected situation in 2015 is compared
with 2000. The group of prevalent persons at higher ages
increased slightly but all changes are below 3% (Fig. 2).

For almost 40% of all persons estimated to be prevalent for
cancer in 2015, their diagnosis would have been an event
from a distant period of their lives, i.e. 10 or more years
in the past (Fig. 3). For 24% the diagnosis would have oc-
curred between 5 and 10 years, for 19% between 2 and 5
years in the past and 17% are facing a recent diagnosis from
under 2 years in the past. If one compares the expected situ-
ation in 2015 with the year 2000, the main changes are
the increase in proportion of long-term survivors (10+ years
since diagnosis) by 8% from initially 32% and the reduc-
tion in proportion of those patients with a very recent diag-
nosis by 5% from initially 22% (Fig. 3).

Fig. 2. Distribution of cancer survivors in Switzerland by
attained age at index date. Cancer survivors totalled 192’946
in 2000, 229'473 in 2005, 268697 in 2010 and 316233
in 2015.
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If the trends in number of prevalent persons in 2000
and 2015 are compared between different cancer lo-
calisations, the tripling of men and women alive with a
history of hepatic cancer is most prominent (Fig. 4 and
Tab. 1). Also the number of prevalent cases of pancreat-
ic cancer more than doubled in men and women in this
period. The same relative increase was seen for prostate
cancer in men and lung cancer in women, while there
is only a minor increase of 28% for lung cancer in men.
Prevalent cases of melanoma about doubled for both
sexes, with stronger increases in men compared with
women. There is a 67% increase in cases of breast can-
cer in woman and about 50% increase for cancer of the
large bowel in both sexes. Quite stable are the trends
for urinary bladder cancer in both sexes and for uterine
cancer in women.

Discussion

Based on data from 12 out of 16 cantonal cancer reg-
istries which, depending on calendar year, covered be-
tween 36 and 51% of the Swiss population, our esti-
mates indicate there will be over 316’000 persons living
with a history of cancer in Switzerland by the year 2015
(146’500 men and 169’500 women). The number of
these so-called cancer survivors has been increasing in
Switzerland like in many other countries during the last
decades and it will continue to grow during the next
years due to demographic aging, improved prognosis
and enhanced diagnostics.

Fig. 3. Distribution of cancer survivors in Switzerland by time
since diagnosis. The proportion of 10+ years cancer survivors
has increased from 32% in 2000 to 40% in 2015, while

the proportion of short- and medium-term survivors (0 to 5
years) has decreased from 44% in 2000 to 36% in 2015.

350'000 1
300'000 - 125'307
250'000 - Years
- since
Zz Diagnosis
EZOO 000 - =10+
[
3 5-10
$ 150000 -
I 2-5
f 1 — \ mQ-2
100'000 53758 56'531 60'117
42'993
50000 4 55045
42'515 49'402 51'281
0 -+
2000 2005 2010 2015
Index Year (projected)

287 |




SCHWERPUNKTTHEMA

In particular the number of long-term survivors (i.e. those
surviving cancer five and more years) has almost doubled
during the period 2000-2015. While there is a growing
body of literature on the physical, psychological, and so-
cial difficulties of cancer patients during the early years past
diagnosis [9], little is known regarding the situation 10+
years past diagnosis [19]. As long-term survival has become
a realistic perspective for many cancer patients, addressing
health aspects relevant for long-term cancer survivors (such
as quality of life, late effects, quality of follow-up care) will
become more and more important during the next years.

Overall, cancer survivors represent around 4% of the popu-
lation. Similar proportions have been reported from Ger-
many [20], Italy [21], the United Kingdom [22], the Scan-
dinavian countries [23], and the US [24, 25]. A closer look
depicts that the proportion of cancer survivors in the gener-
al population increases rapidly with age: 0.7% among ages
0-49 years, 4.0% among ages 50-59, 8.8% among ages 60-
69, 14.9% among ages 70-79, and 16.3% among ages 80
and more. This means that in the population of the elderly,
one out of six has a history of cancer, and this experience
might interfere with patient’s care. For example, late effects
of cancer and its treatment may be potentially dismissed in
elderly as those symptoms could easily be attributed to ad-
vancing age or non-cancer comorbidities. In contrast, elder-
ly survivors represent a vulnerable population because their
history of cancer may shift attention away from important
health problems unrelated to cancer. As a consequence, can-
cer survivors often do not receive the necessary care or atten-
tion to these important non-cancer issues, possibly because
the focus is on cancer-related issue [26].

With respect to the distribution by tumour site, it is note-
worthy that four sites alone account for two thirds of all

2000 2015 (projected)
Men | Women Men Women

. % of % of
Cancer site N N N 2000 N 2000
Prostate 24115 60577 | 251
Breast 45922 76488 | 167
Colon and rectum | 11422 | 11622 | 18826 | 165 16365 141
Melanoma 6729 | 10467 | 15474 | 230 | 19870 | 190
Corpus uteri 11078 11942 | 108
Ovary 3957 4732 120
Lung 4225 1854 5389 128 4513 243
Urinary bladder 5169 | 1697 5434 105 1658 98
Liver 409 112 1265 309 375 334
Pancreas 327 296 791 242 788 266
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Fig. 4. Swiss cancer prevalence trends
for major localisations. Top panel: men.
Bottom panel: women.

Tab. 1.Trends in the number of persons alive with a past
history of cancer for major localisations in Switzerland.
Compared are the cancer burden at the index dates
31.12.2000 and 31.12.2015.
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cases: breast, prostate, melanoma, and colorectal cancer.
The pattern is not unexpected given that these four tu-
mour types represent tumours with high incidence and
good prognosis, in general. However, in comparison
to other countries, the high proportion of melanoma is
striking, which is presumably due to the relatively high
melanoma incidence in Switzerland as compared to oth-
er European countries. During the period 2000 — 2015,
the number of prevalent cases increased in particular for
person diagnosed with cancer of the liver (+215%), pan-
creas (+153%), prostate (+151%), and lung (+143% in
females). Whereas the increase in prevalence of liver, pan-
creatic, and prostate cancer is mainly driven by higher de-
tection rates due to increased use of diagnostic techniques
(ultrasound, PSA testing) and to some part by improved
prognosis due to better therapy, the sharp increase in fe-
male lung cancer mainly reflects the smoking epidemic in
females at the end of the 20" century.

In summary, the number of cancer survivors has substan-
tially increased during the past decades. With the baby
boomer generation’s entering their 60s, the burden of can-
cer, both in the early clinical as well as in the long-term
survivorship phase will increase and challenge the health
care system. Given the increasing numbers of long-term
cancer survivors, addressing cancer survivors’ needs be-
comes a high priority.

Nationwide data describing quality of life and health in
adult long-term survivors in Switzerland are still lacking.
Epidemiological cancer registries may serve as an optimal
starting point for cancer survivorship research [11]. So far,
registries are not allowed to contact survivors directly. It
has to be awaited whether the new federal law on cancer
registration, which will take into effect in 2017/2018,
will facilitate cancer survivorship research via population-
based cancer registries.
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