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Abstract
Purpose An increasing number of international studies demonstrate serious negative effects of the COVID-19 pandemic 
on the timely diagnosis of cancer and on cancer treatment. Our study aimed to quantitatively and qualitatively evaluate the 
capacities of German Comprehensive Cancer Centers (CCCs) in different areas of complex oncology care during the first 
2 years of the COVID-19 pandemic.
Methods Prospective panel survey over 23 rounds among 18 CCCs in Germany between March 2020 and June 2022.
Results The COVID-19 pandemic substantially affected the oncological care system in Germany during the first 2 years. 
Persistent limitations of care in CCCs primarily affected follow-up (− 21%) and psycho-oncologic care (− 12%), but also 
tumor surgery (− 9%). Substantial limitations were also reported for all other areas of multidisciplinary oncological care.
Conclusions This study documents the limitations of oncological care during the COVID-19 pandemic and highlights the 
need to develop strategies to avoid similar limitations in the future.

Keywords SARS-CoV-2 infection · Early diagnosis of cancer · Treatment delays · Aftercare · Comprehensive cancer 
centers

Background

Globally, health services for noncommunicable diseases 
have been severely compromised since the onset of the 
COVID-19 pandemic (World Health Organization 2020). 
An increasing number of studies from various European 
countries (Aapro et al. 2021; Dinmohamed et al. 2020a, b; 

Kleemann et al. 2022; Maluchnik et al. 2021; Maringe et al. 
2020; Skovlund et al. 2021; Weisel et al. 2020), the USA 
(Aapro et al. 2021; Kaufman et al. 2020, 2021), and other 
countries (Aapro et al. 2021; Marques et al. 2021; Mathelin 
et al. 2021) report that the COVID-19 pandemic had a seri-
ous negative impact on the timely diagnosis of cancer and 
on cancer treatment, including a significant decrease in new 
cancer diagnoses. With the classification of the COVID-19 
spread as a pandemic by the WHO on 11 March 2020, far-
reaching measures were imposed worldwide to contain the 
spread of SARS-CoV-2 and to prevent an overload of health 
systems with critically ill COVID-19 patients. In many coun-
tries, health authorities advised hospitals and health facilities 
to defer medical care for non-acute or non-life-threatening 
conditions and to postpone cancer screenings while the pan-
demic was being addressed (Erdmann et al. 2021).

The aim of the present evaluation is to provide a quantita-
tive and qualitative inventory of the capacities of German 
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centers of excellence in oncology in various areas of com-
plex oncological care in the period from March 2020 to June 
2022.

Methods

Concerned about the possible impact of the COVID-19 pan-
demic on the utilization and supply of oncological care, a 
task force was set-up by the German Cancer Research Center 
(DKFZ), German Cancer Aid, and the German Cancer 
Society (DKG) in March 2020. The task force established 
a prospective panel study among 18 Comprehensive Can-
cer Centers (CCCs) to early detect deficits in cancer care 
capacities driven by the COVID-19 pandemic and to inform 

decision-makers and the public. The 18 participating CCCs 
(Fig. 1) care for almost 20% of the 500,000 incident cancer 
cases in Germany per year (Klein 2018).

Between March 2020 and June 2022, the directors of the 
participating CCCs (or their representatives) were regularly 
asked via a standardized questionnaire about the extent of 
potential limitations (and the certainty of each rating) in 
various domains of oncology care:

• Diagnostics (imaging)
• Diagnostics (pathology and laboratory)
• Tumor biopsies
• Tumor board
• System therapy of solid tumors
• System therapy of hematological tumors

Fig. 1  Comprehensive Cancer 
Centers’ locations participating 
in the study (*Clinics in North 
Rhine-Westphalia were not 
included due to strike-related 
staff absences in May/June 
2022)
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• Radiotherapy
• Tumor surgery
• Pediatric oncology
• Psychooncology/nutrition and exercise therapies/social 

counseling service
• Special offers (e.g., fertility protection)
• Aftercare
• Palliative care
• Information hotline

The questionnaire was initially administered as a ques-
tionnaire-based telephone interview, subsequently as an 
e-mail (April–August 2020) and online survey (November 
2020–June 2022). Up to three reminders as well as prompt 
feedback on results were sent to the clinic representatives in 
each round of the survey to achieve high response. Overall, 
over 23 rounds were applied.

The questionnaires were checked for plausibility after 
return. Any implausible data were resolved after consulta-
tion with the respective clinic representatives. Per round, 
capacity of cancer care per domain was calculated as 
unweighted average of all reported care capacities for the 
particular domain. The centers’ capacities before the onset 
of the COVID-10 pandemic were considered as reference for 
evaluation (100% capacity).

The responses from the CCCs in North Rhine-Westphalia 
for May and June 2022 were excluded from the analysis 
due additional capacity restrictions caused by a strike 
of health care workers in university hospitals in North 
Rhine-Westphalia.

Results

The COVID-19 pandemic has led to long-lasting and sig-
nificant limitations in oncologic care, primarily in the areas 
of aftercare, psycho-oncology and tumor surgery (Table 1). 
Over the entire study period and across all participating 
CCCs, the provision of care was reduced by 21% in the 
area of aftercare, by 12% in psycho-oncological care, and 
by 9% with respect to tumor surgery compared to the time 
"before Corona". At the beginning of the first wave (March/
April 2020), restrictions of about 70% in follow-up care, 
32% in psycho-oncology and 20% in tumor operations were 
reported. Substantial restrictions were also observed in all 
other examined sectors of oncological care, especially in the 
care of hematological neoplasms with intensive therapies 
(i.e., acute leukemia and lymphoma with high-dose chemo-
therapy and autologous peripheral blood stem cell transplan-
tation, as well as allogeneic stem cell transplantation). 

Over the 28-month observation period, there were sea-
sonal fluctuations in care capacity with higher capacities 
during the summer months and peaks of restrictions in the 
winter and spring months (Table 2). Across different epide-
miological parameters describing the COVID-19 situation 
in Germany (i.e., number of reported new COVID-19 cases 
(Robert Koch-Institute 2022b), COVID-19 hospitalization 
rate [Robert Koch-Institute 2022a), utilization of intensive 
care units by COVID-19 cases (Robert Koch-Institute, Divi 
E.V. 2022)] the utilization of intensive care beds was most 
strongly associated with restrictions in oncological care 
across different domains (Table 3).

Table 1  Capacity of oncological care by domain and time point (compared to capacity before March 2020)
2020 2021 2022Year/Month

Domain 03 04 05 06 07 08 11 12 01 03 05 07 09 11 12 01 02 03 04 05* 06*

Diagnos�cs (imaging) 87,7 89,8 89,7 92,2 92,2 98,3 93,9 89,4 95,0 97,1 94,1 98,8 98,8 94,1 90,7 94,7 94,4 93,5 95,0 98,5 99,0

Diagnos�cs (pathology + 
laboratory)

95,6 92,6 88,3 100,0 100,0 100,0 97,2 94,7 93,9 97,1 97,1 98,1 98,1 96,5 93,3 95,9 94,4 95,3 95,8 97,7 98,0

Tumor biopsies 95,0 93,4 97,2 100,0 100,0 100,0 94,4 89,4 91,1 95,3 91,8 98,8 98,1 95,9 86,0 90,6 92,5 92,4 91,7 96,2 100,0

Tumor board 96,4 89,1 84,7 99,4 96,7 96,1 96,5 95,6 96,7 97,1 97,1 99,4 98,8 98,8 96,7 95,9 96,9 97,1 97,5 96,9 99,0

Systemic therapy of solid 
tumors

91,4 88,7 96,1 99,2 97,5 98,3 96,7 90,6 93,3 94,1 93,5 98,1 97,5 95,9 92,0 94,1 95,0 94,7 93,3 96,2 98,0

System therapy of 
hematological diseases

90,8 91,8 88,1 94,4 97,8 99,2 95,3 88,8 95,3 95,6 94,7 97,5 97,3 95,3 90,7 95,3 95,0 93,5 90,8 96,2 97,0

Radiotherapy 98,2 94,2 96,7 97,5 97,5 97,9 97,8 91,9 93,3 94,1 93,5 98,8 98,6 96,3 91,3 92,9 94,4 95,9 90,0 96,9 99,0

Tumor opera�ons 88,2 79,9 88,2 90,1 96,2 95,7 91,1 83,5 86,1 92,9 88,8 96,9 96,3 91,8 80,0 82,5 88,6 91,2 87,5 95,4 97,0

Paediatric oncology 98,2 93,4 93,8 96,8 99,7 96,3 97,9 92,4 95,0 96,4 96,9 98,8 98,7 96,3 95,4 95,6 96,7 96,9 96,4 96,2 98,0

Psychooncology 67,4 69,0 83,9 86,1 90,6 92,2 91,3 81,8 78,9 87,7 90,0 94,4 94,4 90,0 85,3 86,5 90,0 88,2 90,9 96,9 98,0

Special offers 
(e.g., fer�lity protec�on)

83,3 84,6 95,9 98,8 98,8 100,0 96,5 89,4 93,5 94,7 90,6 96,7 97,5 95,0 85,0 88,2 89,3 91,3 93,6 97,5 99,0

A�ercare 28,5 48,2 60,3 75,3 83,6 87,2 75,6 72,4 67,2 77,7 80,0 95,6 93,8 85,3 74,0 78,8 83,1 85,3 86,7 89,2 93,0

Pallia�ve care 85,3 90,0 98,9 93,3 98,9 98,9 92,8 87,1 94,4 95,3 92,4 98,8 98,8 97,1 93,6 94,7 95,0 95,3 91,7 96,9 100,0

Informa�on hotline 100,0 100,0 100,0 100,0 100,0 100,0 97,8 95,9 99,4 99,4 99,3 98,1 98,8 96,5 92,7 96,5 93,8 90,0 94,2 96,9 97,0
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With the exception of follow-up care (− 25%), modest 
deficits (5–10%) were reported for most sectors of oncologic 
care at the beginning of 2022, despite very high numbers of 
new SARS-CoV-2 infections. In spring 2022, medical care 
was severely hampered by frequent absence of medical and 
nursing staff due to quarantine and self-isolation. Here, up 
to 10–20% absence of the regular staff and limited capacities 
for admitting further patients were reported.

At the beginning of spring 2022, there was a recovery in 
care capacity and most clinics were able to regain almost 
the pre-pandemic capacity in June 2022, despite the persis-
tence of substantial staffing and organizational restrictions 
and corresponding additional compensatory expenditure. 
However, concerns have also been expressed that the lack 
of personnel will drain resources and could lead to renewed 
restrictions if the number of infections rises again.

Discussion

The COVID-19 pandemic has led to measurable changes in 
oncological care in Germany (Rückher et al. 2022; Weisel 
et al. 2020) as well as in many other countries (Richards 

et al. 2020). A task force led by German Cancer Research 
Center, German Cancer Aid and German Cancer Society 
addressed this problem at an early stage and initiated the 
study presented here, which is certainly a remarkable effort 
also in international comparison. Considerable limitations 
were found in the area of aftercare and in psycho-oncolog-
ical care, but also in tumor operations. These limitations 
affected almost all CCCs and they persisted over a long time 
of the observation period.

In retrospect, three different phases with restrictions 
in oncological care during the Corona pandemic can be 
described so far: The first phase was characterized by 
patients' concerns about infecting themselves when visiting 
the doctor, by contact restrictions to reduce the infection 
rate and to relieve the medical care system, and by hygiene-
related organizational measures in outpatient and inpatient 
care. The second phase followed with an impending bottle-
neck in care capacities in intensive care units (from winter 
2020), which led to a "backlog" in oncological care. The 
third phase mainly involved restrictions triggered by an 
acute, inter-professional staff shortage due to quarantine and 
self-isolation in view of very high rates of new infections 
from December 2021.

Table 2  Number of reported new COVID-19 cases (Robert Koch-Institute 2022b), COVID-19 hospitalization rate (Robert Koch-Institute 2022a) 
and utilization of intensive care units in Germany (Robert Koch-Institute, Divi E.V. 2022) during the study period

2020 2021 2022Year/Month
COVID-19 measure 03 04 05 06 07 08 11 12 01 03 05 07 09 11 12 01 02 03 04 05* 06*
Ø Newly reported 
COVID-19 cases/day

1995 3240 721 426 466 1087 17837 21480 16020 11824 9662 1323 9488 41309 42374 85971 176056 205142 123119 48643 55113

Ø COVID-19 hospitaliza�on 
rate (per 100.000)

1,41 4,27 1,06 0,40 0,31 0,39 8,38 13,45 13,65 7,18 5,14 0,50 3,14 10,70 11,66 8,31 11,64 13,86 10,44 4,99 5,07

U�liza�on of intensive care 
units with COVID-19 cases 

15,0% 17,1% 6,7% 2,3% 1,3% 1,2% 16,5% 23,6% 24,6% 14,8% 19,3% 2,2% 7,3% 16,7% 23,5% 15,1% 12,3% 11,9% 9,8% 5,1% 3,6%

Table 3  Association between number of reported new COVID-19 
cases (Robert Koch-Institute 2022b), COVID-19 hospitalization rate 
(Robert Koch-Institute 2022a), utilization of intensive care units in 

Germany (Robert Koch-Institute, Divi E.V. 2022) and domain spe-
cific capacity of oncological care

Domain of oncologic care Ø newly reported COVID-19 
cases/day

Ø hospitalization rate (per 
100.000)

Utilization of intensive care 
units with COVID-19 cases

Diagnostics (imaging) 0.09 − 0.10 − 0.45
Diagnostics (pathology + laboratory) − 0.16 − 0.35 − 0.51
Tumor biopsies − 0.37 − 0.78 − 0.87
Tumor board 0.17 0.15 − 0.11
System therapy of solid tumors − 0.09 − 0.47 − 0.78
System therapy of hematological diseases − 0.08 − 0.30 − 0.49
Radiotherapy − 0.32 − 0.67 − 0.67
Tumor operations − 0.11 − 0.47 − 0.75
Pediatric oncology 0.00 − 0.41 − 0.53
Psychooncology 0.21 − 0.05 − 0.52
Special offers (e.g., fertility protection) − 0.22 − 0.39 − 0.71
Aftercare 0.29 0.09 − 0.42
Palliative care 0.01 − 0.29 − 0.63
Information hotline − 0.86 − 0.73 − 0.25
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The medical care system has reacted to the new chal-
lenges. In addition to hygiene-related organizational meas-
ures, which inevitably tend to lead to a reduced patient 
throughput, more interdisciplinary case discussions (tumor 
conferences) were conducted via video. In follow-up care 
and in the area of psycho-oncology/nutritional and exercise 
therapies/social counseling, parts of the care capacity could 
be maintained via offering counseling on the telephone or 
in video conferences. In the case of systemic tumor ther-
apies, therapy cycles were modified if clinically justifi-
able. Changes in hematological systemic therapies mainly 
involved a reduction or postponement of autologous and 
allogeneic transplants or cellular therapies.

The extent of the restrictions on tumor operations that we 
have described corresponds very well with previously pub-
lished billing figures for Germany (Günster et al. 2020). The 
evaluation of the billing data also shows differences depend-
ing on the type of tumor. For example, whereas the number 
of colorectal cancer operations declined by 20 percent from 
2019 to 2020 (presumably due to a decline in colorectal 
cancer screening and diagnosis), the number of breast cancer 
operations increased by 5% in the same period despite a tem-
porary shutdown of the mammography screening program in 
2020. This discrepant finding might be related to changes in 
breast cancer management during the COVID-19 pandemic. 
Primary systemic therapy (i.e., chemotherapy) was used less 
frequently due to increased susceptibility to Covid-19 com-
plications, while at the same time the proportion of patients 
undergoing primary surgery increased (Gasparri et al. 2020).

The study presented here does not claim a representa-
tive, cross-sectoral result for the entire oncological care in 
Germany. But it demonstrates impressively the long-term, 
undesirable "side effects" of prioritizing available medical 
treatment capacities to only one sector. In addition to this 
prioritization, restrictions in capacity during the pandemic 
were also caused by further problems, e.g. long quarantine 
periods for clinical staff after virus exposure, less space in 
outpatient clinics or on wards due to spacing rules and other 
logistic challenges. Even though the figures presented here 
are based on self-reports by the participating CCCs, a high 
degree of validity can be assumed. In 72% of the statements, 
the degree of certainty of the correctness of the respective 
answer was self-rated as "very certain" and in 26% as "rela-
tively certain".

The extent to which the pandemic-related restrictions 
described in this paper will have a long-term negative impact 
on treatment, on stage distribution in cancer diagnosis (with 
a shift towards more advanced cancer stage), and on survival 
cannot yet be quantified. On the part of the care providers, 
great efforts have been made to maintain care at a high level. 
More worrying, however, is a slump in the number of new 
cancer diagnoses due to suspended screening and delayed 
diagnostic clarification. First evaluations of regional cancer 

registries show a decline especially in the early stages of 
cancer (Voigtlander et al. 2021).

In conclusion, the oncological care system in Germany 
was substantially impaired during the first 2 years of the 
COVID-19 pandemic. Restrictions in oncological care pro-
vided by the CCCs were primarily related to follow-up care, 
psycho-oncology, but also tumor surgery and intensive sys-
tem therapeutic therapies for hematological neoplasms. In 
addition to the observed limitations in oncological care, the 
effects of delayed diagnostic work-up have to be considered 
and strategies need to be developed to avoid such delays in 
the future.

Author contributions All authors contributed to the study conception 
and design. Material preparation, data collection and analysis were 
performed by VA, DD, and SF. The first draft of the manuscript was 
written by VA and DD and all authors commented on previous versions 
of the manuscript. All authors read and approved the final manuscript.

Funding Open Access funding enabled and organized by Projekt 
DEAL. The authors declare that no funds, grants, or other support 
were received during the preparation of this manuscript.

Data availability The datasets generated during and/or analyzed dur-
ing the current study are available from the corresponding author on 
reasonable request.

Declarations 

Conflict of interest P. Albers, H. Algül, R. Bargou, C. Bokemeyer, M. 
Bornhäuser, C.H. Brandts, P. Brossart, S.Y. Brucker, T.H. Brümmen-
dorf, H. Döhner, S. Fröhling, N. Gattermann, M. Hallek, V. Heine-
mann, U. Keilholz, T. Kindler, F. Lordick, U. P. Neumann, C. Peters, 
D. Schadendorf, S. Stilgenbauer, T. Seufferlein, T. Zander, and D. Zips 
are each employed by one of the participating CCCs. G. Nettekoven is 
chairman of the board of the German Cancer Aid, which is a sponsor 
of the CCCs. V. Arndt, D. Doege, D. Braun, and M. Baumann declare 
that they have no conflict of interest.

Consent to participate Not applicable.

Consent to publish Not applicable.

Ethics approval This study did not require ethics approval as neither 
human nor animal subjects were involved.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

http://creativecommons.org/licenses/by/4.0/


918 Journal of Cancer Research and Clinical Oncology (2023) 149:913–919

1 3

References

Aapro M, Lyman GH, Bokemeyer C, Rapoport BL, Mathieson N, 
Koptelova N, Cornes P, Anderson R, Gascon P, Kuderer NM 
(2021) Supportive care in patients with cancer during the COVID-
19 pandemic. ESMO Open 6:100038. https:// doi. org/ 10. 1016/j. 
esmoop. 2020. 100038

Dinmohamed AG, Cellamare M, Visser O, de Munck L, Elferink MAG, 
Westenend PJ, Wesseling J, Broeders MJM, Kuipers EJ, Merkx 
MAW, Nagtegaal ID, Siesling S (2020a) The impact of the tempo-
rary suspension of national cancer screening programmes due to 
the COVID-19 epidemic on the diagnosis of breast and colorectal 
cancer in the Netherlands. J Hematol Oncol 13:147. https:// doi. 
org/ 10. 1186/ s13045- 020- 00984-1

Dinmohamed AG, Visser O, Verhoeven RHA, Louwman MWJ, 
van Nederveen FH, Willems SM, Merkx MAW, Lemmens V, 
Nagtegaal ID, Siesling S (2020b) Fewer cancer diagnoses dur-
ing the COVID-19 epidemic in The Netherlands. Lancet Oncol 
21:750–751. https:// doi. org/ 10. 1016/ S1470- 2045(20) 30265-5

Erdmann F, Wellbrock M, Trubenbach C, Spix C, Schrappe M, Schuz 
J, Grabow D, Eichinger M (2021) Impact of the COVID-19 pan-
demic on incidence, time of diagnosis and delivery of healthcare 
among paediatric oncology patients in Germany in 2020: evi-
dence from the German Childhood Cancer Registry and a qualita-
tive survey. Lancet Reg Health Eur 9:100188. https:// doi. org/ 10. 
1016/j. lanepe. 2021. 100188

Gasparri ML, Gentilini OD, Lueftner D, Kuehn T, Kaidar-Person O, 
Poortmans P (2020) Changes in breast cancer management during 
the Corona Virus Disease 19 pandemic: an international survey 
of the European Breast Cancer Research Association of Surgical 
Trialists (EUBREAST). Breast 52:110–115. https:// doi. org/ 10. 
1016/j. breast. 2020. 05. 006

Günster C, Drogan D, Hentschker C, Klauber J, Malzahn J, Schillinger 
G, Mostert C (2020) WIdO-Report: Entwicklung der Kranken-
hausfallzahlen während des Coronavirus-Lockdowns. Nach ICD-
Diagnosekapiteln und ausgewählten Behandlungsanlässen [WIdO 
Report: Development of Hospital Case Numbers during the Cor-
onavirus Lockdown. By ICD Diagnosis Chapters and Selected 
Treatment Causes]. Wissenschaftliches Institut der AOK (WldO) 
im AOK-Bundesverband GbR, Berlin

Kaufman HW, Chen Z, Niles J, Fesko Y (2020) Changes in the number 
of US patients with newly identified cancer before and during the 
coronavirus disease 2019 (COVID-19) pandemic. JAMA Netw 
Open 3:e2017267. https:// doi. org/ 10. 1001/ jaman etwor kopen. 
2020. 17267

Kaufman HW, Chen Z, Niles JK, Radcliff J, Fesko Y (2021) Patterns 
of prostate-specific antigen testing and prostate biopsies during 
the COVID-19 pandemic. JCO Clin Cancer Inform 5:1028–1033. 
https:// doi. org/ 10. 1200/ CCI. 21. 00074

Kleemann J, Meissner M, Ozistanbullu D, Balaban U, Old O, Kip-
penberger S, Kloka J, Kaufmann R, Zacharowski K, Friedrichson 
B (2022) Impact of the Covid-19 pandemic on melanoma and 
non-melanoma skin cancer inpatient treatment in Germany—a 
nationwide analysis. J Eur Acad Dermatol Venereol 36:1766–
1773. https:// doi. org/ 10. 1111/ jdv. 18217

Klein F (2018) Netzwerk Onkologische Spitzenzentren—Vernetzung 
für eine bessere Patientenversorgung [Network of oncology cent-
ers of excellence—networking for better patient care]. Im Focus 
Onkol 21:81–83

Maluchnik M, Podwojcic K, Wieckowska B (2021) Decreasing access 
to cancer diagnosis and treatment during the COVID-19 pandemic 
in Poland. Acta Oncol 60:28–31. https:// doi. org/ 10. 1080/ 02841 
86X. 2020. 18373 92

Maringe C, Spicer J, Morris M, Purushotham A, Nolte E, Sullivan 
R, Rachet B, Aggarwal A (2020) The impact of the COVID-19 
pandemic on cancer deaths due to delays in diagnosis in England, 
UK: a national, population-based, modelling study. Lancet Oncol 
21:1023–1034. https:// doi. org/ 10. 1016/ s1470- 2045(20) 30388-0

Marques NP, Silveira DMM, Marques NCT, Martelli DRB, Oliveira 
EA, Martelli-Junior H (2021) Cancer diagnosis in Brazil in the 
COVID-19 era. Semin Oncol 48:156–159. https:// doi. org/ 10. 
1053/j. semin oncol. 2020. 12. 002

Mathelin C, Ame S, Anyanwu S, Avisar E, Boubnider WM, Brei-
tling K, Anie HA, Conceicao JC, Dupont V, Elder E, Elfgen C, 
Elonge T, Iglesias E, Imoto S, Ioannidou-Mouzaka L, Kappos 
EA, Kaufmann M, Knauer M, Luzuy F, Margaritoni M, Mbodj M, 
Mundinger A, Orda R, Ostapenko V, Ozbas S, Ozmen V, Pagani 
O, Pienkowski T, Schneebaum S, Shmalts E, Selim A, Pavel Z, 
Lodi M, Maghales-Costa M (2021) Breast cancer management 
during the COVID-19 pandemic: the senologic international soci-
ety survey. Eur J Breast Health 17:188–196. https:// doi. org/ 10. 
4274/ ejbh. galen os. 2021. 2021-1-4

Richards M, Anderson M, Carter P, Ebert BL, Mossialos E (2020) The 
impact of the COVID-19 pandemic on cancer care. Nat Cancer 
1:565–567. https:// doi. org/ 10. 1038/ s43018- 020- 0074-y

Robert Koch-Institute (2022a) COVID-19-Hospitalisierungen in 
Deutschland [COVID-19 hospitalizations in Germany]. https:// 
github. com/ robert- koch- insti tut/ COVID- 19- Hospi talis ierun gen_ 
in_ Deuts chland. Accessed 22 Sept 2022a

Robert Koch-Institute (2022b) Gesamtübersicht der pro Tag ans RKI 
übermittelten Fälle und Todesfälle [General survey of cases and 
deaths transmitted to the RKI per day]. https:// www. rki. de/ DE/ 
Conte nt/ InfAZ/N/ Neuar tiges_ Coron avirus/ Daten/ Fallz ahlen_ 
Gesam tuebe rsicht. xlsx. Accessed 23 June 2022b

Robert Koch-Institute, DIVI e.V. (2022) DIVI-Intensivregister [DIVI 
Intensive Care Registry] https:// www. inten sivre gister. de/#/ aktue 
lle- lage/ downl oads. Accessed 23 June 2022

Rückher J, Mangiapane S, Seufferlein T, Pflüger M, Wesselmann S 
(2022) Auswirkungen der Covid-19-Pandemie auf die onkologis-
che Versorgung [Impact of the covid 19 pandemic on oncology 
care]. In: Klauber J, Wasem J, Beivers A, Mostert C (eds) Krank-
enhaus-Report 2022 [Hospital Report 2022]. Springer, Berlin

Skovlund CW, Friis S, Dehlendorff C, Nilbert MC, Morch LS (2021) 
Hidden morbidities: drop in cancer diagnoses during the COVID-
19 pandemic in Denmark. Acta Oncol 60:20–23. https:// doi. org/ 
10. 1080/ 02841 86X. 2020. 18582 35

Voigtlander S, Hakimhashemi A, Inwald EC, Ortmann O, Gerken M, 
Klug SJ, Klinkhammer-Schalke M, Meyer M, Muller-Nordhorn 
J (2021) The impact of the COVID-19 pandemic on cancer inci-
dence and treatment by cancer stage in Bavaria, Germany. Dtsch 
Arztebl Int 118:660–661. https:// doi. org/ 10. 3238/ arzte bl. m2021. 
0329

Weisel KC, Morgner-Miehlke A, Petersen C, Fiedler W, Block A, 
Schafhausen P, Knobloch JK, Bokemeyer C (2020) Implications 
of SARS-CoV-2 infection and COVID-19 crisis on clinical cancer 
care: report of the university cancer center Hamburg. Oncol Res 
Treat 43:307–313. https:// doi. org/ 10. 1159/ 00050 8272

World Health Organization (2020) COVID-19 significantly impacts 
health services for noncommunicable diseases. https:// www. who. 
int/ news/ item/ 01- 06- 2020- covid- 19- signi fican tly- impac ts- health- 
servi ces- for- nonco mmuni cable- disea ses. Accessed 17 June 2022

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1016/j.esmoop.2020.100038
https://doi.org/10.1016/j.esmoop.2020.100038
https://doi.org/10.1186/s13045-020-00984-1
https://doi.org/10.1186/s13045-020-00984-1
https://doi.org/10.1016/S1470-2045(20)30265-5
https://doi.org/10.1016/j.lanepe.2021.100188
https://doi.org/10.1016/j.lanepe.2021.100188
https://doi.org/10.1016/j.breast.2020.05.006
https://doi.org/10.1016/j.breast.2020.05.006
https://doi.org/10.1001/jamanetworkopen.2020.17267
https://doi.org/10.1001/jamanetworkopen.2020.17267
https://doi.org/10.1200/CCI.21.00074
https://doi.org/10.1111/jdv.18217
https://doi.org/10.1080/0284186X.2020.1837392
https://doi.org/10.1080/0284186X.2020.1837392
https://doi.org/10.1016/s1470-2045(20)30388-0
https://doi.org/10.1053/j.seminoncol.2020.12.002
https://doi.org/10.1053/j.seminoncol.2020.12.002
https://doi.org/10.4274/ejbh.galenos.2021.2021-1-4
https://doi.org/10.4274/ejbh.galenos.2021.2021-1-4
https://doi.org/10.1038/s43018-020-0074-y
https://github.com/robert-koch-institut/COVID-19-Hospitalisierungen_in_Deutschland
https://github.com/robert-koch-institut/COVID-19-Hospitalisierungen_in_Deutschland
https://github.com/robert-koch-institut/COVID-19-Hospitalisierungen_in_Deutschland
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Daten/Fallzahlen_Gesamtuebersicht.xlsx
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Daten/Fallzahlen_Gesamtuebersicht.xlsx
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Daten/Fallzahlen_Gesamtuebersicht.xlsx
https://www.intensivregister.de/#/aktuelle-lage/downloads
https://www.intensivregister.de/#/aktuelle-lage/downloads
https://doi.org/10.1080/0284186X.2020.1858235
https://doi.org/10.1080/0284186X.2020.1858235
https://doi.org/10.3238/arztebl.m2021.0329
https://doi.org/10.3238/arztebl.m2021.0329
https://doi.org/10.1159/000508272
https://www.who.int/news/item/01-06-2020-covid-19-significantly-impacts-health-services-for-noncommunicable-diseases
https://www.who.int/news/item/01-06-2020-covid-19-significantly-impacts-health-services-for-noncommunicable-diseases
https://www.who.int/news/item/01-06-2020-covid-19-significantly-impacts-health-services-for-noncommunicable-diseases


919Journal of Cancer Research and Clinical Oncology (2023) 149:913–919 

1 3

Authors and Affiliations

Volker Arndt1  · Daniela Doege1  · Stefan Fröhling2  · Peter Albers3  · Hana Algül4  · Ralf Bargou5  · 
Carsten Bokemeyer6  · Martin Bornhäuser7  · Christian H. Brandts8  · Peter Brossart9 · Sara Yvonne Brucker10  · 
Tim H. Brümmendorf11  · Hartmut Döhner12  · Norbert Gattermann13  · Michael Hallek14  · 
Volker Heinemann15  · Ulrich Keilholz16  · Thomas Kindler17  · Cornelia von Levetzow14 · Florian Lordick18  · 
Ulf Peter Neumann19  · Christoph Peters20 · Dirk Schadendorf21  · Stephan Stilgenbauer12  · Thomas Zander14  · 
Daniel Zips22  · Delia Braun23  · Thomas Seufferlein24,25  · Gerd Nettekoven26 · Michael Baumann23 

1 Division of Clinical Epidemiology and Aging Research 
(C070), Unit of Cancer Survivorship (C071), German 
Cancer Research Center (DKFZ), Im Neuenheimer Feld 280, 
69120 Heidelberg, Germany

2 Division of Translational Medical Oncology, German 
Cancer Research Center (DKFZ), National Center for Tumor 
Diseases (NCT), Heidelberg, Germany

3 Department of Urology, Comprehensive Cancer 
Center/Center for Integrated Oncology (CIO Aachen, Bonn, 
Cologne, Düsseldorf), Medical Faculty of the Heinrich Heine 
University Düsseldorf, Düsseldorf, Germany

4 Comprehensive Cancer Center TUM (CCCMTUM), 
Klinikum Rechts der Isar of the Technical University 
of Munich, Munich, Germany

5 Comprehensive Cancer Center Mainfranken, University 
Hospital Würzburg, Würzburg, Germany

6 Medical Clinic and Polyclinic II, Center for Oncology, 
University Cancer Center Hamburg, University Medical 
Center Hamburg-Eppendorf, Hamburg, Germany

7 Medical Clinic I, National Center for Tumor Diseases 
(NCT/UCC), University Hospital Carl Gustav Carus 
Dresden, TU Dresden, Dresden, Germany

8 University Cancer Center (UCT) Frankfurt-Marburg, 
Frankfurt University Hospital, Frankfurt, Germany

9 Medical Clinic III and Center for Integrated Oncology (CIO 
Aachen, Bonn, Cologne, Düsseldorf), University Hospital 
Bonn, Bonn, Germany

10 Comprehensive Cancer Center Tübingen-Stuttgart 
and Department of Women’s Health, University Hospital 
Tübingen, Tübingen, Germany

11 Medical Clinic IV and Center for Integrated Oncology (CIO 
Aachen, Bonn, Cologne, Düsseldorf), University Hospital 
of RWTH Aachen, Aachen, Germany

12 Comprehensive Cancer Center Ulm (CCCU) and Department 
of Internal Medicine III, University Hospital Ulm, Ulm, 
Germany

13 Department of Hematology, Oncology and Clinical 
Immunology, Comprehensive Cancer Center/Center 
for Integrated Oncology (CIO Aachen, Bonn, Cologne, 
Düsseldorf), Medical Faculty of the Heinrich Heine 
University Düsseldorf, Düsseldorf, Germany

14 Clinic I for Internal Medicine and Center for Integrated 
Oncology (CIO Aachen, Bonn, Cologne, Düsseldorf), 
University Hospital Cologne, Cologne, Germany

15 Medical Clinic and Polyclinic III, LMU Hospital, Munich, 
Germany

16 Charité Comprehensive Cancer Center (CCCC), Berlin, 
Germany

17 University Cancer Center (UCT), University Medical Center 
Mainz, Mainz, Germany

18 University Cancer Center Leipzig and Department 
of Medicine II, University of Leipzig Medical Center, 
Leipzig, Germany

19 Department of Visceral and Transplantation Surgery, 
University Hospital of RWTH Aachen, Aachen, Germany

20 Tumor Center Freiburg, Institute of Molecular Medicine 
and Cell Research, Freiburg, Germany

21 West German Tumor Center (WTZ) Essen and Clinic 
for Dermatology, Essen University Hospital, Essen, Germany

22 Comprehensive Cancer Center Tübingen-Stuttgart 
and Department of Radiation Oncology, University Hospital 
Tübingen, Tübingen, Germany

23 German Cancer Research Center (DKFZ), Heidelberg, 
Germany

24 German Cancer Society, Berlin, Germany
25 Department of Internal Medicine I, University Hospital Ulm, 

Ulm, Germany
26 German Cancer Aid, Bonn, Germany

http://orcid.org/0000-0001-9320-8684
http://orcid.org/0000-0002-7499-5376
http://orcid.org/0000-0001-7907-4595
http://orcid.org/0000-0002-1747-9615
http://orcid.org/0000-0002-5067-7031
http://orcid.org/0000-0002-1221-7421
http://orcid.org/0000-0001-6071-7810
http://orcid.org/0000-0002-5916-3029
http://orcid.org/0000-0003-1732-2535
http://orcid.org/0000-0001-5162-1542
http://orcid.org/0000-0002-9677-3723
http://orcid.org/0000-0003-2116-5536
http://orcid.org/0000-0002-9792-2495
http://orcid.org/0000-0002-7425-4455
http://orcid.org/0000-0002-1349-3321
http://orcid.org/0000-0001-6773-9406
http://orcid.org/0000-0002-0383-0507
http://orcid.org/0000-0001-8591-9339
http://orcid.org/0000-0002-3831-8917
http://orcid.org/0000-0003-3524-7858
http://orcid.org/0000-0002-6830-9296
http://orcid.org/0000-0002-4266-6818
http://orcid.org/0000-0001-5779-9675
http://orcid.org/0000-0002-6059-7588
http://orcid.org/0000-0003-3259-0810
http://orcid.org/0000-0002-9340-974X

	Cancer care in German centers of excellence during the first 2 years of the COVID-19 pandemic
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Results
	Discussion
	References




