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Summary

BACK GROUND: The COVID-19 pandemic disrupted
healthcare systems worldwide. This raised concerns
about delays in cancer diagnosis and treatment, with po-
tentially worse patient outcomes. The aim of this nation-
wide, population-based cohort study was to investigate the
impact of the COVID-19 pandemic on cancer incidence,
stage distribution and one-year survival in Switzerland.

METHODS: We used national cancer registry data for the
period 2017-2021 from the National Agency for Cancer
Registration in Switzerland, covering all except three can-
tons. We estimated national cancer incidence counts and
calculated age-standardised incidence rates for all can-
cers and separately for female breast cancer, colorectal
cancer, lung cancer, melanoma and prostate cancer. We
calculated proportional stage distributions for cancer types
and estimated observed and relative one-year survival for
all cancers and cancer types based on Swiss population
life tables. Results were analysed descriptively.

RESULTS: We included 218,736 cancer cases diagnosed
between 2017 and 2021. Annual incidence counts of all
cancer cases increased in 2020 (2.1%) and 2021 (7.3%)
compared to the mean of 2017-2019. When evaluating
monthly incidence counts, we observed a substantial de-
crease during the COVID-19 lockdown period, which was
largest in April 2020 (-19.9% for all cancers). This de-
crease was most pronounced for female breast cancer
(—-39.9%), followed by prostate cancer (-29.0%), colorec-
tal cancer (-28.7%) and melanoma (-26.9%). An increase
in incidence counts for all cancers was observed in March
2021 (18.8%). We observed no clear shift in stage distrib-
utions across 2017-2021. The observed and relative one-
year survival for all cancers and individual cancer types
was similar in 2020 and slightly higher in 2021 compared
to 2017-2019.

CONCLUSIONS: This nationwide study suggests that the
pandemic had no major effect on short-term cancer patient
outcomes. These findings are of importance for policy-
makers and the public health system regarding future pan-
demics.

Introduction

The COVID-19 pandemic caused an unprecedented burden
on healthcare systems worldwide with wide-ranging im-
plications. Pandemic measures including mandated lock-
downs, restricted and disrupted access to healthcare ser-
vices as well as altered health-seeking behaviour have been
shown to affect a broad range of health conditions in-
cluding cancer [1]. Several studies in European countries
have shown a decrease in the number of new cancer di-
agnoses [2—8], a shift towards higher stages at diagnosis
[9-11] and a decrease in one-year survival [12] during
the pandemic. However, a recent systematic review on
the impact of the COVID-19 pandemic on cancer diag-
noses worldwide reported considerable heterogeneity in
estimates across countries [13]. This may be explained by
the extent of how the respective countries were affected by
COVID-19, their lockdown measures and the response of
their healthcare system to the pandemic. In Switzerland,
the first COVID-19 cases were registered in February
2020. The government enforced a general lockdown from
17 March to 26 April 2020 [14]. During this period, all
non-urgent examinations and treatments were federally
prohibited throughout Switzerland. After this period, hos-
pitals were repeatedly asked to reserve inpatient capacity
for potential increases in COVID-19 cases. Indeed, a sub-
stantial overall reduction in hospital admissions was re-
ported during 2020 in Switzerland, particularly in elective
procedures [15].

Although cancer remains a leading cause of death, and ear-
ly diagnosis and treatment benefit patient outcomes [16],
little is known about the impact of the COVID-19 pandem-
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ic on cancer outcomes in Switzerland. The Swiss Feder-
al Statistical Office found almost 3900 fewer hospitalisa-
tions due to cancer (—16%) between 16 March and 24 May
2020 [14]. Additionally, organised screening programmes
(breast cancer, colorectal cancer) were interrupted and the
number of mammographies and colonoscopies decreased
substantially during the lockdown period [17]. One Swiss
study revealed a shift in newly diagnosed melanomas to-
wards stage IV during the lockdown [18]. Last, data from
the cantons of Zurich and Zug from 2018 to 2021 have
shown a decrease in registered cancer cases during the first
year of the COVID-19 pandemic, which was particularly
pronounced during the lockdown [19]. However, a com-
prehensive nationwide overview including the most com-
mon cancer types is lacking.

In this population-based study, we aimed to investigate the
impact of the COVID-19 pandemic on cancer incidence,
stage distribution at diagnosis and one-year survival in
Switzerland by comparing data from pre-pandemic years
(2017-2019) and pandemic years (2020, 2021).

Materials and methods

Study population and inclusion criteria

In Switzerland, registration of adult cancer cases is organ-
ised on a cantonal level and cases are reported to the re-
sponsible cantonal cancer registry. Cancer cases of patients
aged below 20 years are reported to the national child-
hood cancer registry. Cancer registry data are anonymous-
ly centralised and evaluated at the national level by the
National Agency for Cancer Registration (NACR). Since
2020, cancer registration is regulated by the Cancer Regis-
tration Act [20]. The law obliges private and public med-
ical institutions to report all cancer cases to the cancer reg-
istry in charge [20]. Due to the lack of complete data on
pre-pandemic years, three cantons (Schafthausen, Schwyz,
Solothurn), which started cancer registration in 2019 or
2020, were excluded from the analyses.

In Switzerland, cancer cases are defined according to the
tenth revision of the international classification of diseases
(ICD-10) [21]. In this study, we included all cases with a
malignant primary cancer diagnosis (all cancers; ICD-10
C00 to C97, excluding C44 non-melanoma skin cancer) di-
agnosed between 2017 and 2021. We separately examined
the five most common cancer types in Switzerland: female
breast cancer (ICD-10 C50), colorectal cancer (ICD-10
C18-C20), lung cancer (ICD-10 C33-C34), melanoma
(ICD-10 C43) and prostate cancer (ICD-10 C61).

Statistical analysis

We first descriptively summarised baseline characteristics
of registered cancer cases stratified by cancer type. We
then compared our main outcomes — cancer incidence,
stage distribution at diagnosis and one-year survival — be-
tween pre-pandemic years (2017-2019) and pandemic
years (2020, 2021). Cancer cases diagnosed between 2017
and 2019 were averaged into a pre-pandemic period to re-
duce random annual fluctuation. We evaluated the inci-
dence years 2020 and 2021 separately to account for dif-
ferent governmental COVID-19-related measures during
these years. All analyses for all cancers and separately for
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the five most common cancer types were carried out using
the software R (version 4.3.3) [22].

Cancer incidence

We estimated the total number of cancer cases (incidence
counts) in the Swiss population by extrapolating observed
cases from cantons included in the study. This extrapola-
tion assumed that the cancer incidence rates in included
cantons is equivalent to those not included, while adjusting
for language region, age, sex and year of incidence [23].
We additionally calculated directly age-standardised can-
cer incidence rates based on observed cases from the can-
tons included in the study. Incidence rates were first age-
standardised using the 1976 European Standard Popula-
tion. These rates were additionally weighted to reflect the
demographic structure of the Swiss population, accounting
for sex, age and language region [23]. We calculated 95%
confidence intervals (Cls) for standardised incidence rates
using the method by Fay and Feuer [24].

The estimated counts and age-standardised rates were cal-
culated annually and monthly for the incidence periods
(2017-2019, 2020, 2021), for all cancers and stratified by
cancer type. We then calculated absolute and relative dif-
ferences in annual and monthly incidence counts between
the pre-pandemic period (2017-2019) and the pandemic
years 2020 and 2021, respectively.

Stage distribution at diagnosis

We calculated the stage distribution at diagnosis following
the rules outlined in the Union of International Cancer
Control’s (UICC) TNM classification of malignant tu-
mours, 8" edition [25]. TNM staging required at least
some recorded information on T (tumour size), N (node
involvement) and M (metastasis) categories, either clini-
cally or pathologically. For the analysis of stage distribu-
tion, we excluded data from two cantons (Vaud, Aargau)
due to insufficient completeness of TNM data. To deter-
mine the stage, we prioritised pathological TNM data. In
cases where neoadjuvant therapy was administered (6.6%
of all cases) or if pathological information was unavailable,
clinical TNM data were used. Stage distributions (stages
I-1V, unknown) were compared descriptively between pre-
pandemic years (2017-2019) and pandemic years (2020,
2021).

Survival

Survival time was calculated from the date of incidence
to the date of death or the last known date alive. We
evaluated one-year survival using two measures. Observed
survival represents the time from incidence date to date
of death from any cause, while relative survival incorpo-
rates general population expected mortality rates to ac-
count for mortality from causes unrelated to cancer. The
analysis was age-adjusted using weights from the Interna-
tional Cancer Survival Standard (ICSS) to ensure compara-
bility across time periods [26]. Both age-adjusted observed
and relative one-year survival rates were calculated for the
periods 2017-2019, 2020 and 2021. Relative survival was
estimated with the Ederer II method [27], using life tables
obtained from the Swiss Federal Statistical Office (FSO).
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Table 1:

Survival analyses were performed using the popEpi pack-
age in R [28].

Results

Characteristics of the study population

We included 218,736 cancer cases diagnosed between
2017 and 2021 (table 1). The annual number of all cancer
cases was higher in 2021 (46,051) than in 2020 (43,830)
and 2017-2019 (annual average: 42,952). This increase
was mainly observed for melanoma and prostate cancer
whereas the annual distribution of female breast cancer,
colorectal cancer and lung cancer was similar across in-
cidence years. Of all cancer cases, 67.4% were from the
German-speaking language region. The median age at in-
cidence of all cancers was 69.7 years (interquartile range
[IQR] 18.2). The median age at incidence was comparable
across cancer types, except for female breast cancer with
a lower median age at incidence of 64.3 years (IQR 22.8).
For all cancers overall and also colorectal cancer, lung can-
cer and melanoma, more males (54.8%, 55.7%, 56.9% and
54.0%, respectively) than females were affected.

Cancer incidence

The annual incidence counts of all cancer cases increased
in 2020 and 2021 compared to 2017-2019 (tables 2—7; fig-
ure 1). This increase was more pronounced in 2021 (7.3%)
than in 2020 (2.1%) and mainly observed for melanoma
(2020: 4.3%; 2021: 11.9%) and prostate cancer (2020:
6.1%; 2021: 18.7%). For female breast cancer, the annual
incidence counts slightly decreased in 2020 compared to
2017-2019 (—1.3%) followed by an increase in 2021
(5.1%). For colorectal cancer and lung cancer, relatively
small differences in annual incidence counts were ob-
served across incidence periods.

Stratification by incidence month revealed a substantial de-
crease in incidence counts for all cancers from March to
May 2020 including the COVID-19 lockdown period (ta-
bles 2—7; figure 1; figure S1 in the appendix). This pat-
tern was most pronounced in April 2020 with a change
of —19.9% compared to April 2017-2019. The extent of
the decrease varied by cancer type and ranged from —6.9%
(lung cancer) to —39.9% (breast cancer).

Stratification by age revealed that the decrease in April
2020 was most prominent for patients aged 50-74 years

Characteristics of included cancer cases in Switzerland in the period 2017-2021 (based on observed cases from Swiss cantons included in the study).

All cancers* Female breast cancer* |Colorectal cancer* |Lung cancer* |Melanoma* Prostate cancer*
Total number of cases 218,736 31,074 21,027 23,264 15,480 36,588
Sex, n (%) Female 98,940 (45.2%) |31,074 (100.0%) 9319 (44.3%) 10,031 (43.1%) |7118 (46.0%) |-
Male 119,796 (54.8%) |- 11,708 (55.7%) 13,233 (56.9%) |8362 (54.0%) |36,588 (100.0%)
Age at incidence, n (%) |0-49 years 23,442 (10.7%) |5986 (19.3%) 1717 (8.2%) 626 (2.7%) 2882 (18.6%) |280 (0.8%)
50-74 years 122,334 (55.9%) |17,258 (55.5%) 10,650 (50.6%) 14,482 (62.3%) | 7858 (50.8%) |25,067 (68.5%)
275 years 72,960 (33.4%) | 7830 (25.2%) 8660 (41.2%) 8156 (35.1%) [4740 (30.6%) | 11,241 (30.7%)
Median (IQR) 69.7 (18.2) 64.3 (22.8) 72.0 (18.9) 71.2 (14.2) 67.1(23.2) 70.7 (12.1)
Incidence year, n (%) 2017 42,168 (19.3%) [6042 (19.4%) 4204 (20.0%) 4573 (19.7%) |2888 (18.7%) [6799 (18.6%)
2018 42,943 (19.6%) |6097 (19.6%) 4285 (20.4%) 4617 (19.8%) |3060 (19.8%) |6893 (18.8%)
2019 43,744 (20.0%) |6384 (20.5%) 4218 (20.1%) 4674 (20.1%) |3060 (19.8%) [7230 (19.8%)
2020 43,830 (20.0%) |6081 (19.6%) 4132 (19.7%) 4687 (20.1%) |3123(20.2%) |7393 (20.2%)
2021 46,051 (21.1%) |6470 (20.8%) 4188 (19.9%) 4713 (20.3%) |3349 (21.6%) [8273 (22.6%)
Language region, n (%) |German-speaking 147,478 (67.4%) (20,506 (66.0%) 14,196 (67.5%) 15,187 (65.3%) | 11,145 (72.0%) |25,423 (69.5%)
French-/ltalian-speaking |71,258 (32.6%) |10,568 (34.0%) 6831 (32.5%) 8077 (34.7%) 4335 (28.0%) | 11,165 (30.5%)

* Cancer cases were defined according to the tenth revision of the international classification of diseases (ICD-10): All cancers: all primary invasive cancers (C00 to C97, excluding
C44 non-melanoma skin cancer); female breast cancer: C50; colorectal cancer: C18—C20; lung cancer: C33—-C34; melanoma: C43; prostate cancer: C61.

Table 2:

Difference in annual and monthly incidence counts in 2017-2019, 2020, 2021 in Switzerland for all cancers (based on estimated number of cancer cases in the Swiss population
by extrapolating observed cases from Swiss cantons included in the study). Cancer cases were defined according to the tenth revision of the international classification of dis-
eases (ICD-10): All cancers: all primary invasive cancers (C00 to C97, excluding C44 non-melanoma skin cancer). Absolute and relative differences were calculated between
the average of the years 2017-2019 and the years 2020 and 2021, respectively.

2017-2019 (av- | 2020 2021 Difference (%) 2020 vs Difference (%) 2021 vs
erage) 2017-2019 2017-2019
Annual incidence 45,785 46,760 49,117 975 (2.1%) 3332 (7.3%)
Monthly inci- January 3935 4233 3910 298 (7.6%) -25 (-0.6%)
dence February 3656 3983 3967 327 (8.9%) 311 (8.5%)
March 4031 3906 4790 -125 (-3.1%) 759 (18.8%)
April 3548 2841 4069 =707 (-19.9%) 521 (14.7%)
May 4093 3735 3906 -358 (-8.7%) -187 (-4.6%)
June 3916 4145 4379 229 (5.8%) 463 (11.8%)
July 3756 4140 3943 384 (10.2%) 187 (5.0%)
August 3572 3815 3937 243 (6.8%) 365 (10.2%)
September 3624 4097 4205 473 (13.1%) 581 (16.0%)
October 3967 3998 3818 31 (0.8%) -149 (-3.8%)
November 4144 4045 4340 -99 (-2.4%) 196 (4.7%)
December 3544 3823 3852 279 (7.9%) 308 (8.7%)
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Table 3:

at diagnosis, particularly for female breast cancer and
prostate cancer (figure S2).

A comparatively large increase in incidence counts was
observed in March and April 2021 (tables 2—7; figure S1).
This increase was most pronounced in March 2021, with
an increase of 18.8% for all cancers compared to March

2017-2019. Cancers with the largest relative monthly in-
crease in 2021 were prostate cancer (March: 29.8%; April:
25.6%) and melanoma (March: 20.4%; April: 24.7%),
while monthly variations below 20% were observed for fe-
male breast cancer, colorectal cancer and lung cancer. Sim-
ilarly, increases of 28.3% and 28.4% were also observed
in September 2021 for melanoma and prostate cancer, re-

Difference in annual and monthly incidence counts in 2017-2019, 2020, 2021 in Switzerland for female breast cancer (ICD-10: C50; based on estimated number of cancer cas-
es in the Swiss population by extrapolating observed cases from Swiss cantons included in the study). Absolute and relative differences were calculated between the average of
the years 2017-2019 and the years 2020 and 2021, respectively.

2017-2019 (av- | 2020 2021 Difference (%) 2020 vs Difference (%) 2021 vs
erage) 2017-2019 2017-2019
Annual incidence 6613 6528 6952 -85 (-1.3%) 339 (5.1%)
Monthly inci- January 560 576 533 16 (2.9%) -27 (-4.8%)
dence February 505 585 573 80 (15.8%) 68 (13.5%)
March 595 519 689 -76 (-12.8%) 94 (15.8%)
April 499 300 559 =199 (-39.9%) 60 (12.0%)
May 608 462 539 -146 (-24.0%) -69 (-11.3%)
June 547 570 627 23 (4.2%) 80 (14.6%)
July 513 632 563 119 (23.2%) 50 (9.7%)
August 456 507 480 51 (11.2%) 24 (5.3%)
September 529 574 609 45 (8.5%) 80 (15.1%)
October 605 603 555 -2 (-0.3%) =50 (-8.3%)
November 665 618 686 -47 (-7.1%) 21 (3.2%)
December 530 583 538 53 (10.0%) 8 (1.5%)
Table 4:

Difference in annual and monthly incidence counts in 2017-2019, 2020, 2021 in Switzerland for colorectal cancer (ICD-10: C18-C20; based on estimated number of cancer cas-
es in the Swiss population by extrapolating observed cases from Swiss cantons included in the study). Absolute and relative differences were calculated between the average of
the years 2017-2019 and the years 2020 and 2021, respectively.

2017-2019 (av- | 2020 2021 Difference (%) 2020 vs Difference (%) 2021 vs
erage) 2017-2019 2017-2019
Annual incidence 4517 4400 4467 -117 (-2.6%) =50 (-1.1%)
Monthly inci- January 396 389 373 =7 (-1.8%) -23 (-5.8%)
dence February 351 423 344 72 (20.5%) -7 (-2.0%)
March 411 354 448 =57 (-13.9%) 37 (9.0%)
April 339 242 373 -97 (-28.6%) 34 (10.0%)
May 385 346 327 -39 (-10.1%) =58 (-15.1%)
June 399 394 424 -5 (-1.3%) 25 (6.3%)
July 376 405 377 29 (7.7%) 1(0.3%)
August 377 376 354 -1(-0.3%) -23 (-6.1%)
September 363 403 392 40 (11.0%) 29 (8.0%)
October 387 377 326 =10 (-2.6%) -61 (-15.8%)
November 381 339 382 -42 (-11.0%) 1(0.3%)
December 353 352 347 -1(-0.3%) -6 (-1.7%)

Table 5:

Difference in annual and monthly incidence counts in 2017-2019, 2020, 2021 in Switzerland for lung cancer (ICD-10: C33-C34; based on estimated number of cancer cases in
the Swiss population by extrapolating observed cases from Swiss cantons included in the study). Absolute and relative differences were calculated between the average of the
years 2017-2019 and the years 2020 and 2021, respectively.

2017-2019 (av- | 2020 2021 Difference (%) 2020 vs Difference (%) 2021 vs
erage) 2017-2019 2017-2019
Annual incidence 4918 4996 5017 78 (1.6%) 99 (2.0%)
Monthly inci- January 404 451 381 47 (11.6%) =23 (-5.7%)
dence February 380 416 399 36 (9.5%) 19 (5.0%)
March 440 426 461 -14 (-3.2%) 21 (4.8%)
April 394 367 402 -27 (-6.9%) 8 (2.0%)
May 449 414 407 -35 (~7.8%) -42 (-9.4%)
June 409 428 480 19 (4.6%) 71 (17.4%)
July 421 429 405 8 (1.9%) -16 (-3.8%)
August 389 432 453 43 (11.1%) 64 (16.5%)
September 384 418 404 34 (8.9%) 20 (5.2%)
October 431 436 407 5(1.2%) -24 (-5.6%)
November 430 407 425 -23 (-5.3%) -5 (-1.2%)
December 386 373 396 -13 (-3.4%) 10 (2.6%)
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spectively. For other months, we observed variations in in-
cidence counts for all cancers and individual cancer types,
but with no consistent patterns. Overall similar findings
were observed using annual and monthly age-standardised
incidence rates (appendix table S1; figure S3).

Stage distribution at diagnosis

We observed no clear shifts in stage distribution between
2017-2019, 2020 and 2021 (figure 2). However, we ob-
served a decrease in the proportion of cases with unknown
stage for all cancer types from 2017 to 2021. This decrease
was most pronounced for melanoma (table S2) (14.6% in
2017 vs 3.8% in 2021) and lung cancer (12.8% vs 3.5%).
Stage I and II disease at diagnosis was most common
for female breast cancer (range 2017-2021: 39.0-41.0%
and 40.9—43.2%) and colorectal cancer (range 2017-2021:
23.8-25.2% and 29.0-29.8%). Most melanoma cases were
diagnosed at stage II (range 2017-2021: 67.5-74.0%),
most lung cancer cases at stage IV (range 2017-2021:
50.8-55.1%) and most prostate cancer cases at stage I
(range 2017-2021: 46.2-47.5%).

Survival

Observed and relative one-year survival estimates were
highest for melanoma followed by female breast cancer
and prostate cancer across all incidence periods (table 8).
Lowest one-year survival estimates were observed for lung
cancer. The observed and relative one-year survival for all
cancers was similar between 2017-2019 and 2020 and in-
creased in 2021. The relative one-year survival for all can-
cers was 85.4% (95% CI: 85.0-85.7%) in 2021 compared
to 84.6% (84.3-85.0%) in 2020 and 84.1% (83.9-84.3%)
in 2017-2019. Stratifying by cancer type, differences in
one-year survival across incidence periods were only ob-
served for lung and prostate cancer. The relative one-year
survival for lung cancer was 62.6% (61.1-64.3%) in 2021
compared to 62.3% (60.7-64.0%) in 2020 and 59.9%
(59.0-60.9%) in 2017-2019. For prostate cancer, the rel-
ative one-year survival was 97.4% (97.1-97.8%) in 2021,
94.9% (94.5-95.4%) in 2020 and 96.4% (95.6-97.3%) in
2017-2019.

Discussion

This nationwide population-based study showed a marked
decrease in cancer diagnoses during the COVID-19 lock-

Difference in annual and monthly incidence counts in 2017-2019, 2020, 2021 in Switzerland for melanoma (ICD-10: C43; based on estimated number of cancer cases in the
Swiss population by extrapolating observed cases from Swiss cantons included in the study). Absolute and relative differences were calculated between the average of the
years 2017-2019 and the years 2020 and 2021, respectively.

2017-2019 (av- | 2020 2021 Difference (%) 2020 vs Difference (%) 2021 vs
erage) 2017-2019 2017-2019
Annual incidence 3209 3347 3592 138 (4.3%) 383 (11.9%)
Monthly inci- January 248 298 264 50 (20.2%) 16 (6.5%)
dence February 259 276 242 17 (6.6%) -17 (-6.6%)
March 275 274 331 -1(-0.4%) 56 (20.4%)
April 223 163 278 -60 (-26.9%) 55 (24.7%)
May 284 279 266 -5 (-1.8%) -18 (-6.3%)
June 303 340 337 37 (12.2%) 34 (11.2%)
July 266 284 288 18 (6.8%) 22 (8.3%)
August 264 314 290 50 (18.9%) 26 (9.8%)
September 283 283 363 0 (0.0%) 80 (28.3%)
October 274 267 285 =7 (-2.4%) 11 (4.0%)
November 295 302 362 7 (2.4%) 67 (22.7%)
December 234 269 287 35 (15.0%) 53 (22.6%)
Table 7:

Difference in annual and monthly incidence counts in 2017-2019, 2020, 2021 in Switzerland for prostate cancer (ICD-10: C61; based on estimated number of cancer cases in
the Swiss population by extrapolating observed cases from Swiss cantons included in the study). Absolute and relative differences were calculated between the average of the
years 2017-2019 and the years 2020 and 2021, respectively.

2017-2019 (av- | 2020 2021 Difference (%) 2020 vs Difference (%) 2021 vs
erage) 2017-2019 2017-2019
Annual incidence 7463 7916 8859 453 (6.1%) 1396 (18.7%)
Monthly inci- January 717 812 788 95 (13.2%) 71 (9.9%)
dence February 631 705 768 74 (11.7%) 137 (21.7%)
March 682 678 885 -4 (-0.6%) 203 (29.8%)
April 585 415 735 =170 (-29.1%) 150 (25.6%)
May 661 664 706 3(0.5%) 45 (6.8%)
June 649 685 761 36 (5.5%) 112 (17.3%)
July 547 600 629 53 (9.7%) 82 (15.0%)
August 578 647 721 69 (11.9%) 143 (24.7%)
September 556 676 714 120 (21.6%) 158 (28.4%)
October 617 689 661 72 (11.7%) 44 (7.1%)
November 700 742 803 42 (6.0%) 103 (14.7%)
December 541 604 688 63 (11.6%) 147 (27.2%)
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down in March—May 2020, but no overall annual decrease
in 2020 and 2021 compared to pre-pandemic years. The
decrease during the lockdown period was most pronounced
for female breast cancer, prostate cancer and colorectal
cancer and was most evident among cases aged 50-74
years at diagnosis. An increase in cancer diagnoses was
observed in March—April 2021 across all cancer types. No
clear shifts in stage distributions or one-year survival were
observed.

Our study revealed similar incidence counts of all cancer
cases in 2020 compared to 2017-2019. This is in contrast
to findings from a recent meta-analysis that showed an
overall decrease of 27% from January to October 2020
compared to the pre-pandemic period with, however, con-

Swiss Med WKkly. 2025;155:4354

siderable heterogeneity across geographical regions [13].
In line with our findings, a Swiss study using data from the
cantons of Zurich and Zug found only a slight decrease in
all cancer cases in 2020, suggesting a less severe impact of
the COVID-19 pandemic in Switzerland compared to other
countries [19]. In 2021, we observed an overall increase of
7% of all cancer cases compared to the pre-pandemic peri-
od. Given the simultaneous implementation of the Cancer
Registration Act in 2020 in Switzerland enforcing the re-
porting of cancer cases to cantonal cancer registries [20],
we can only speculate to what extent this may have coun-
teracted any decrease in cancer incidence in 2020 and led
to an observed increase in 2021. Meanwhile, continuous
population growth and ageing may have had similar effects

2017-2019

Figure 1: The absolute number of monthly cancer cases for all cancers, female breast cancer, colorectal cancer, lung cancer, melanoma and
prostate cancer in Switzerland for the incidence years 2017-2019, 2020 and 2021 stratified by incidence month (based on estimated number
of cancer cases in the Swiss population by extrapolating observed cases from Swiss cantons included in the study).
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Table 8:

on incidence counts, although trends for age-standardised
incidence rates were similar.

Monthly incidence counts for all cancers revealed a sub-
stantial decrease during the COVID-19 lockdown period of
up to —20% in April 2020 compared to the pre-pandemic
period. This decrease coincided with governmental
COVID-19 measures and is in line with previous regional
or cancer-specific studies in Switzerland [18, 19] and other

European countries [6, 16, 29]. This decrease may be re-
lated to restricted access to healthcare services, limited ca-
pacities of the healthcare system and the advice, especial-
ly to elderly people, to stay at home during this period
[14]. We found the most pronounced decreases for female
breast cancer (—40%) followed by prostate cancer (—29%),
colorectal cancer (—29%) and melanoma (—27%). The par-
ticularly large reduction for female breast and colorectal

Figure 2: Stage distribution based on TNM classification of malignant tumours for female breast cancer, colorectal cancer, lung cancer,
melanoma and prostate cancer in Switzerland for the incidence years 2017-2019, 2020 and 2021. Percentages for stages |-IV sum to 100%.
The percentage of unknown cases refers to the total number of cases per cancer type and incidence year.
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Observed and relative one-year survival for patients with cancer diagnosed in 2017-2019, 2020, 2021 in Switzerland for all cancers, female breast cancer, colorectal cancer,
lung cancer, melanoma and prostate cancer. Cancer cases were defined according to the tenth revision of the international classification of diseases (ICD-10): All cancers: all
primary invasive cancers (C00 to C97, excluding C44 non-melanoma skin cancer); female breast cancer: C50; colorectal cancer: C18-C20; lung cancer: C33-C34; melanoma:

C43; prostate cancer: C61.

Observed one-year survival*

Relative one-year survival**

2017-2019

2020

2021

2017-2019

2020

2021

% (95% Cl)

% (95% Cl)

% (95% Cl)

% (95% Cl)

% (95% Cl)

% (95% Cl)

All cancers

82.6% (82.4-82.8

83.0% (82.7-83.4)

83.8% (83.5-84.2)

84.1% (83.9-84.3)

84.6% (84.3-85.0

85.4% (85.0-85.7)

Female breast cancer

96.0% (95.8-96.3

95.7% (95.2-96.2)

95.9% (95.5-96.4)

97.6% (97.3-97.9)

97.4% (96.8-97.9

97.5% (97.0-98.0)

Colorectal cancer

86.0% (85.4-86.6

85.9% (84.9-86.9)

86.7% (85.7-87.7)

87.6% (87.0-88.2)

87.6% (86.5-88.7

88.3% (87.3-89.4)

Lung cancer

61.7% (60.1-63.3)

59.9% (59.0-60.9)

Melanoma

96.3% (95.9-96.7

96.9% (96.2-97.5)

96.2% (95.6-96.9)

98.3% (97.9-98.7)

99.1% (98.5-99.7

98.3% (97.6-98.9)

Prostate cancer

) )
) ( ) (
) ( ) (

59.0% (58.1-59.9) 61.3% (59.7-62.9) 62.3% (60.7-64.0) 62.6% (61.1-64.3)
) ( ) (
) ( ) (

94.2% (93.4-95.1 92.6% (92.2-93.0) 95.2% (94.9-95.6) 96.4% (95.6-97.3) 94.9% (94.5-95.4 97.4% (97.1-97.8)

Cl: confidence interval.
* Observed survival is the proportion of patients alive at a specified time after diagnosis with cancer.

** Relative survival is the ratio of observed survival among patients with cancer and expected survival among the general population. Relative survival accounts for the non-cancer
background mortality.
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cancer may be mainly explained by the COVID-19-relat-
ed interruption of organised cancer screening programmes
that most Swiss cantons have implemented [17]. Indeed,
we observed the largest decrease among those aged 50-74
years, which corresponds to the age range covered by
screening programmes. However, our findings suggest that
also cancer types subject to opportunistic screening, such
as PSA testing for prostate cancer or regular skin examina-
tions for melanoma, were affected.

The sudden decrease in incidence counts in 2020 compared
to the corresponding months in the pre-pandemic period
disappeared from June 2020 onwards. The lack of differ-
ences in annual incidence counts and age-standardised in-
cidence rates between 2020 and 2017-2019 further sug-
gests that the observed decrease in spring was recouped by
the end of 2020. However, in March and April 2021 we ob-
served substantial increases in incidence counts compared
to the pre-pandemic period, particularly for prostate can-
cer and melanoma. This coincided with the end of the sec-
ond COVID-19 wave in Switzerland [30] and may in part
explain the higher overall case numbers in 2021 compared
to 2017-2019. However, it remains unclear whether this
is a rebound effect after the decrease observed during the
lockdown period. Suter et al. observed similar trends for
prostate cancer in the cantons of Zurich and Zug and hy-
pothesised that adaptations of screening recommendations,
steady increases in age and life expectancy and the rela-
tively high immigration rate in Switzerland may also play
arole [19].

We observed no clear shifts in stage distribution between
pandemic and pre-pandemic years in Switzerland. This is
in contrast to a study from Northern Ireland that revealed
shifts from early- to late-stage tumours for lung, prostate
and kidney cancer [16]. Furthermore, a study from Bel-
gium showed a stage upshifting for cervical, prostate, blad-
der, ovarian and fallopian tube tumours [12]. These studies
hypothesised that in 2020 advanced tumours were more
likely to be diagnosed because of the symptom severity,
particularly for lung cancer, and examinations for early-
stage tumours with milder symptoms and screening for
asymptomatic tumours may have been postponed or inter-
rupted [12, 16].

Our study further showed comparable one-year survival
rates between 2020 and the pre-pandemic period
2017-2019 followed by a modest increase in 2021. This
finding supports the robustness of the Swiss health care
system and the limited effect of COVID-19 on short-term
cancer outcomes in Switzerland. Similarly, a Belgian study
showed no overall decline in one-year relative survival in
2020 [10]. However, a study from Northern Ireland re-
vealed reductions in survival for tumours of the lung, head
and neck, oesophagus, uterus, and for lymphomas [16].
Especially for lung cancer, the overlap of symptoms with
COVID-19 may have potentially led to delayed diagnosis
[16]. As the detection of cancer at a later stage often re-
sults in a poorer prognosis, the lack of an effect on one-
year survival in Switzerland could be related to the absence
of a stage shift at diagnosis. However, changes in treatment
type, timing or guidelines may also affect survival. Longer
follow-up is needed to investigate such effects. We further
hypothesise that the modest increase in one-year survival

Swiss Med WKkly. 2025;155:4354

in 2021 may rather reflect generally increasing cancer sur-
vival rates over time than an effect of the pandemic [31].

Our study has some limitations. The concomitant occur-
rence of the COVID-19 pandemic and the implementation
of the Cancer Registration Act made it more difficult to in-
terpret the effect of the pandemic. Another limitation is the
descriptive nature of our study. Due to the multifactorial
impact of COVID-19 including societal and governmental
restrictions, disrupted access to healthcare services, altered
health-seeking behaviour and potentially other confound-
ing factors, our study cannot establish causal inferences on
the impact of COVID-19 on cancer outcomes. Finally, we
lacked data on survival beyond one year after diagnosis
and information on co-morbidities that may have affect-
ed survival. Further research and long-term monitoring are
necessary to address these knowledge gaps.

A major strength of our study is the use of high-quality
population-based cancer registry data and the nationwide
coverage by extrapolating the included cancer cases to the
entire population of Switzerland. Another strength is the
inclusion of three pre-pandemic years (2017-2019) and
two pandemic years (2020, 2021) that allowed us to ad-
equately account for random fluctuations before the pan-
demic and to investigate beyond the initial effects of the
pandemic. Finally, our study covered a broad range of can-
cer outcomes and provided separate information for the
five most common cancer types in Switzerland.

Conclusion

In this nationwide study, we found a marked decrease in
cancer diagnoses during the COVID-19 lockdown in
March—May 2020, but no overall annual decrease in cancer
diagnoses during 2020 and 2021 compared to pre-pan-
demic years. Given the relatively stable stage distributions
and one-year survival estimations across cancer types, the
pandemic may have had no major effect on cancer detec-
tion and short-term patient outcomes in Switzerland. These
findings are of importance for policymakers and the public
health system regarding future pandemics.
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SUPPLEMENTARY MATERIAL

Supplementary Table 1. Age-standardized incidence rates with 95% confidence intervals in 2017-2019, 2020, 2021 in Switzerland for all

cancers, female breast cancer, colorectal cancer, lung cancer, melanoma, and prostate cancer

All Cancers?®

Female Breast Cancer?

ASIR (95% Cl)
2017-2019

ASIR (95% Cl)
2020

ASIR (95% Cl)
2021

ASIR (95% Cl)
2017-2019

ASIR (95% Cl)
2020

ASIR (95% Cl)
2021

Annual incidence

377.5 (375.4-379.7)

374.5 (370.9-378.2)

387.4 (383.7-391.1)

58.3 (57.4-59.2)

56.5 (55.1-58.0)

59.2 (57.7-60.7)

Monthly incidence
January
February

March
April
May
June
July

August

September
October
November

December

32.4 (31.7-33.0)
30.3 (29.7-30.9)
33.4 (32.8-34.0)
29.3 (28.7-29.9)
33.8 (33.2-34.5)
32.1(31.5-32.8)
30.6 (30.0-31.2)
29.3 (28.7-29.9)
30.0 (29.4-30.6)
32.7 (32.1-33.3)
34.3 (33.6-34.9)
29.4 (28.8-30.0)

33.6 (32.6-34.8)
31.9 (30.8-33.0)
31.9 (30.8-33.0)
23.0 (22.0-23.9)
29.9 (28.8-30.9)
32.9 (31.8-34.0)
32.9 (31.8-34.0)
30.3 (29.3-31.4)
32.6 (31.5-33.7)
32.2(31.1-33.3)
32.6 (31.6-33.8)
30.8 (29.8-31.9)

31.1(30.1-32.2)
31.5 (30.5-32.6)
38.1 (37.0-39.3)
31.7 (30.7-32.8)
30.9 (29.9-32.0)
34.4 (33.3-35.6)
30.9 (29.8-31.9)
30.8 (29.8-31.9)
30.8 (29.8-31.9)
29.9 (28.9-31.0)
34.5 (33.4-35.6)
30.4 (29.3-31.4)

4.9 (4.7-5.2)
4.5 (4.2-4.7)
5.2 (5.0-5.5)
4.4 (4.2-4.7)
5.4 (5.2-5.7)
4.8 (4.6-5.1)
4.5 (4.2-4.7)
4.0 (3.7-4.2)
4.7 (4.4-4.9)
5.3 (5.1-5.6)
5.9 (5.6-6.2)
4.7 (4.4-4.9)

4.8 (4.4-5.3)
5.1 (4.7-5.6)
4.6 (4.2-5.1)
2.6 (2.3-3.0)
3.9 (3.6-4.4)
5.0 (4.5-5.4)
5.5 (5.1-6.0)
4.3 (3.9-4.7)
4.8 (4.4-5.3)
5.3 (4.8-5.8)
5.4 (4.9-5.9)
5.1 (4.7-5.6)

4.6 (4.2-5.0)
4.8 (4.4-5.3)
6.0 (5.6-6.5)
4.7 (4.3-5.1)
4.6 (4.2-5.1)
5.3 (4.9-5.8)
4.8 (4.3-5.2)
4.0 (3.6-4.4)
5.2 (4.8-5.7)
4.6 (4.2-5.1)
5.9 (5.4-6.4)
4.7 (4.3-5.1)

Colorectal cancer®

Lung Cancer®

ASIR (95% CI)
2017-2019

ASIR (95% Cl)
2020

ASIR (95% CI)
2021

ASIR (95% Cl)
2017-2019

ASIR (95% Cl)
2020

ASIR (95% CI)
2021

Annual incidence

35.3 (34.7-36.0)

33.6 (32.5-34.7)

33.3 (32.3-34.4)

39.1(38.5-39.8)

38.1(36.9-39.2)

37.5 (36.4-38.7)

Monthly incidence
January
February

March
April
May
June
July

August

3.1(2.9-3.3)
2.8 (2.6-3.0)
3.2 (3.0-3.4)
2.7 (2.5-2.9)
3.0 (2.8-3.2)
3.1(2.9-3.3)
2.9 (2.7-3.1)
2.9 (2.7-3.1)

3.0 (2.7-3.3)
3.2 (2.9-3.6)
2.7 (2.4-3.1)
1.9 (1.6-2.1)
2.6 (2.3-2.9)
3.0 (2.7-3.4)
3.1(2.8-3.5)
2.8 (2.5-3.1)

2.8 (2.5-3.2)
2.6 (2.3-2.9)
3.4 (3.1-3.8)
2.7 (2.4-3.0)
2.5(2.2-2.8)
3.1(2.8-3.4)
2.7 (2.4-3.1)
2.6 (2.3-2.9)

3.2 (3.0-3.4)
3.0 (2.8-3.2)
3.5(3.3-3.7)
3.1(2.9-3.3)
3.6 (3.4-3.8)
3.3 (3.1-3.5)
3.3 (3.1-3.5)
3.1(2.9-3.3)
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3.4 (3.1-3.8)
3.2 (2.9-3.6)
3.3 (2.9-3.6)
2.8 (2.5-3.1)
3.1(2.8-3.5)
3.3 (2.9-3.6)
3.3 (3.0-3.6)
3.3 (3.0-3.7)

2.9(2.6-3.2)
3.0 (2.7-3.4)
3.5(3.1-3.9)
3.0 (2.7-3.4)
3.0 (2.7-3.3)
3.7 (3.3-4.1)
3.0 (2.7-3.3)
3.3(3.0-3.7)
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September 2.8(2.6-3.0) 3.1(2.8-3.4) 2.9 (2.6-3.3) 3.1(2.9-3.3) 3.2 (2.9-3.6) 2.9 (2.6-3.3)
October 3.0 (2.8-3.2) 2.9 (2.6-3.2) 2.5(2.2-2.8) 3.4 (3.2-3.6) 3.3(3.0-3.7) 3.0 (2.7-3.4)
November 3.0 (2.8-3.2) 2.7 (2.4-3.0) 2.9 (2.6-3.2) 3.4 (3.2-3.6) 3.1(2.8-3.4) 3.2 (2.9-3.6)
December 2.8 (2.6-3.0) 2.6 (2.4-3.0) 2.6 (2.3-2.9) 3.1(2.9-3.3) 2.8 (2.5-3.2) 2.9 (2.6-3.3)
Melanoma?® Prostate Cancer®
ASIR (95% ClI) ASIR (95% CI) ASIR (95% ClI) ASIR (95% CI) ASIR (95% CI) ASIR (95% ClI)
2017-2019 2020 2021 2017-2019 2020 2021

Annual incidence

27.5 (26.9-28.1)

28.1 (27.0-29.1)

29.5 (28.5-30.6)

59.8 (59.0-60.6)

61.2 (59.7-62.6)

67.7 (66.2-69.3)

Monthly incidence
January
February

March
April
May
June
July

August

September
October
November

December

2.1(2.0-2.3)
2.2 (2.1-2.4)
2.3 (2.2-2.5)
1.9 (1.8-2.1)
2.4 (2.3-2.6)
2.6 (2.4-2.8)
2.3 (2.1-2.4)
2.3 (2.1-2.4)
2.4 (2.3-2.6)
2.4 (2.2-2.6)
2.5 (2.3-2.7)
2.0 (1.9-2.2)

2.5 (2.2-2.8)
2.3 (2.0-2.6)
2.4 (2.1-2.7)
1.4 (1.2-1.7)
2.3 (2.0-2.6)
2.8 (2.5-3.2)
2.3 (2.0-2.6)
2.6 (2.3-2.9)
2.3 (2.1-2.7)
2.3 (2.0-2.6)
2.6 (2.3-2.9)
2.3 (2.0-2.6)

2.2 (2.0-2.6)
2.0 (1.8-2.3)
2.8 (2.5-3.1)
2.2 (1.9-2.5)
2.2 (1.9-2.5)
2.7 (2.4-3.1)
2.4 (2.1-2.7)
2.4 (2.1-2.7)
3.0 (2.7-3.4)
2.3 (2.0-2.6)
3.0 (2.7-3.4)
2.4 (2.1-2.7)

5.7 (5.5-6.0)
5.1 (4.9-5.4)
5.5 (5.3-5.8)
4.7 (4.5-4.9)
5.3 (5.1-5.6)
5.2 (4.9-5.4)
4.3 (4.1-4.6)
4.6 (4.4-4.9)
45 (4.2-4.7)
4.9 (4.7-5.2)
5.6 (5.4-5.9)
4.3 (4.1-4.5)

6.2 (5.8-6.7)
5.5 (5.0-5.9)
5.3 (4.9-5.8)
3.3(3.0-3.7)
5.2 (4.8-5.7)
5.2 (4.8-5.6)
4.6 (4.2-5.0)
5.0 (4.6-5.4)
5.1 (4.7-5.5)
5.3 (4.9-5.7)
5.8 (5.3-6.3)
4.7 (4.3-5.2)

6.0 (5.5-6.4)
5.9 (5.5-6.4)
6.7 (6.3-7.2)
5.6 (5.1-6.0)
5.4 (5.0-5.9)
5.8 (5.4-6.3)
4.7 (4.4-5.2)
5.5 (5.1-6.0)
5.5 (5.0-5.9)
5.0 (4.6-5.5)
6.3 (5.9-6.8)
5.3 (4.9-5.7)

Abbreviations: ASIR, Age-standardized incidence rate; Cl, confidence interval.

aCancer cases were defined according to the tenth revision of the international classification of diseases (ICD-10): all-cancer: all primary invasive cancers (C00 to C97, excluding C44 non-melanoma skin cancer);

female breast cancer: C50; colorectal cancer: C18—C20; lung cancer: C33-C34; melanoma: C43; prostate cancer: C61.
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Supplementary Table 2. Stage distribution based on TNM classification of malignant tumours
and respective differences between 2017-2019, 2020, 2021 in Switzerland for female breast

cancer, colorectal cancer, lung cancer, melanoma, and prostate cancer?

Female Breast Cancer®
2017 2018 2019 2020 2021
n (%) n (%) n (%) n (%) n (%)
Stage | 2009 (39.0) 2080 (40.0) 2218 (41.0) 2042 (39.3) 2281 (40.8)
Stage Il 2222 (432) 2127 (40.9) 2229 (41.2) 2234 (43.0) 2362 (42.3)
Stage Il 544 (10.6) 547 (10.5) 519 (9.6) 510 (9.8) 521(9.3)
Stage IV 374 (7.3) 443 (8.5) 445 (8.2) 406 (7.8) 426 (7.6)
Unknown 134 (2.5) 152 (2.8) 162 (2.9) 106 (2.0) 98 (1.7)
Colorectal Cancer®
2017 2018 2019 2020 2021
n (%) n (%) n (%) n (%) n (%)
Stage | 871(24.8) 836 (23.8) 839 (24.3) 820 (23.8) 882 (25.2)
Stage Il 1020 (29.0) 1047 (29.8)  1012(29.3) 1026 (29.8) 1030 (29.4)
Stage Il 825(23.5) 853 (24.3) 800 (23.2) 773 (22.4) 791 (22.6)
Stage IV 796 (22.7) 777 (22.1) 804 (23.3) 828 (24.0) 803 (22.9)
Unknown 237 (6.3) 263 (7.0) 284 (7.6) 172 (4.6) 203 (5.5)
Lung Cancer®
2017 2018 2019 2020 2021
n (%) n (%) n (%) n (%) n (%)
Stage | 641 (18.1) 679 (19.1) 674 (18.0) 835 (21.1) 919 (23.3)
Stage Il 307 (8.7) 324 (9.1) 309 (8.3) 298 (7.5) 285 (7.2)
Stage I 666 (18.8) 683 (19.2) 694 (18.6) 732 (18.5) 739 (18.7)
Stage IV 1928 (54.4) 1874 (52.6) 2061 (55.1) 2089 (52.8) 2008 (50.8)
Unknown 520 (12.8) 495 (12.2) 330 (8.1) 194 (4.7) 196 (3.5)
Melanoma®
2017 2018 2019 2020 2021
n (%) n (%) n (%) n (%) n (%)
Stage | 484 (21.9) 370 (16.0) 526 (21.4) 434 (16.6) 494 (17.4)
Stage Il 1491 (67.5) 1716 (74.0) 1673 (68.1) 1890 (72.1) 2036 (71.7)
Stage lll 149 (6.8) 160 (6.9) 172 (7.0) 209 (8.0) 195 (6.9)
Stage IV 84 (3.8) 73 (3.1) 85 (3.5) 90 (3.4) 114 (4.0)
Unknown 377 (14.6) 350 (13.1) 258 (9.5) 203 (7.2) 216 (3.8)
Prostate Cancer®
2017 2018 2019 2020 2021
n (%) n (%) n (%) n (%) n (%)
Stage | 2580 (46.8) 2606 (47.2) 2748 (46.4) 2883 (46.2) 3372 (47.5)
Stage Il 1222 (22.2) 1182 (21.4) 1231 (20.8) 1279 (20.5) 1416 (20.0)
Stage lll 804 (14.6) 816 (14.8) 914 (15.4) 918 (14.7) 1016 (14.3)
Stage IV 901 (16.4) 920 (16.7) 1030 (17.4) 1160 (18.6) 1290 (18.2)
Unknown 546 (9.0) 562 (9.2) 451 (7.1) 321 (4.9) 278 (3.8)

@Percentages for stage I-1V add up to 100%. The percentage of unknown cases refers to the total number of cases per cancer type and incidence
year.

Cancer cases were defined according to the tenth revision of the international classification of diseases (ICD-10): all-cancer: all primary invasive
cancers (C00 to C97, excluding C44 non-melanoma skin cancer); female breast cancer: C50; colorectal cancer: C18-C20; lung cancer: C33-
C34; melanoma: C43; prostate cancer: C61.
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Supplementary Figure 1. The absolute number of monthly cancer cases for all cancers in

Switzerland stratified by incidence year (2017-2019, 2020, 2021) and incidence month*
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*Based on estimated number of cancer cases in the Swiss population by extrapolating observed

cases from Swiss cantons included in the study.
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Supplementary Figure 2. The absolute number of monthly cancer cases for all cancers, female
breast cancer, colorectal cancer, lung cancer, melanoma, and prostate cancer in Switzerland
for the incidence years 2017-2019, 2020, and 2021 stratified by incidence month and age at

incidence*
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*Based on estimated number of cancer cases in the Swiss population by extrapolating observed
cases from Swiss cantons included in the study.
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Supplementary Figure 3. Age-standardized incidence rates for all cancers in Switzerland

stratified by incidence year (2017-2019, 2020, 2021) and incidence month
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