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Abstract
Purpose Little is known on how coronavirus disease 2019 (COVID-19) has impacted cancer diagnosis in Germany since the 
first lockdown in March 2020. Therefore, this retrospective study aimed to compare the number of patients newly diagnosed 
with cancer in general and specialized practices in Germany between April 2020–March 2021 and April 2019–March 2020.
Methods Patients aged ≥ 18 years with at least 1 visit to 1 of 1403 general and specialized practices in Germany in April 
2020–March 2021 (n = 3,804,596) and April 2019–March 2020 (n = 3,913,386) were included in this retrospective study. 
Specialized practices were composed of gynecology, dermatology and urology practices. Cancer diagnoses included all 
types of cancer documented using the International Classification of Diseases, 10th revision (ICD-10 codes: C00-C97). The 
number of patients newly diagnosed with cancer per practice was compared between April 2020–March 2021 and April 
2019–March 2020 using Wilcoxon tests.
Results There were 126,379 and 138,996 patients diagnosed with cancer in April 2020–March 2021 and April 2019–March 
2020, respectively. The number of patients diagnosed with cancer decreased in all types of practice, and this decrease was 
significant in general practices (− 7.1%, p value = 0.038). In terms of cancer type, this decrease was particularly pronounced 
for skin cancers (− 12.8%, p value = 0.025).
Conclusion The COVID-19 pandemic has been associated with a decrease in the number of patients newly diagnosed with 
cancer in general and specialized practices in Germany. Public health interventions are urgently warranted to mitigate the 
deleterious effects of this health crisis on cancer diagnosis.
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Introduction

Coronavirus disease 2019 (COVID-19) is a viral disorder 
caused by the severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) (Wiersinga et al. 2020). COVID-19 

symptoms include pulmonary (e.g., cough, shortness of 
breath and sputum production) and extra-pulmonary mani-
festations (e.g., abnormal heart rhythm, headache and diar-
rhea) (Johnson et al. 2020). As of December 23, 2021, more 
than 276 million people have contracted the COVID-19 in 
the world, while the number of related deaths has exceeded 
5.3 million (World Health Organization 2021). In Germany, 
the respective figures are 6.9 million for the number of pos-
itive cases and 109,700 for the number of deaths (World 
Health Organization 2021).

The COVID-19 pandemic has negatively impacted the 
diagnosis and the management of several conditions of 
potential life-threatening nature. For example, a study, 
using data from the French national hospitalization data-
base, revealed that hospital admissions for myocardial 
infarction decreased by 31% after the beginning of the lock-
down in March 2020 in France (Lantelme et al. 2020). It 
was observed in another study of emergency departments 
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from the United States that daily stroke alerts had signifi-
cantly decreased since the beginning of the COVID-19 era 
(Uchino et al. 2020). The deleterious effects of the COVID-
19 pandemic on the care of acute and chronic disorders may 
be explained, at least partially, by overwhelmed healthcare 
systems (Tangcharoensathien et al. 2021) and the fear of 
patients to consult primary care practices and emergency 
departments due to the potential risk of being infected by 
the SARS-CoV-2 (Czeisler et  al. 2020; Lazzerini et  al. 
2020). Some literature also suggests that COVID-19 has 
been associated with a substantial decrease in cancer diag-
nosis (Andrew et al. 2021; De Luca et al. 2021; Erdmann 
et al. 2021; Gurney et al. 2021; Jacob et al. 2021; Kuzuu 
et al. 2021; Patt et al. 2020; Peacock et al. 2021; Piontek 
et al. 2021; Reichardt et al. 2021; Ruiz-Medina et al. 2021; 
Stang et al. 2020; Tsibulak et al. 2020; Vardhanabhuti and 
Ng 2021; Voigtländer et al. 2021). Interestingly, a study con-
ducted in Germany found that cancer diagnoses decreased 
in March–May 2020 compared with March–May 2019, and 
this decrease was particularly strong for cancers of the skin 
and the respiratory and intrathoracic organs (Jacob et al. 
2021). Although the findings of this study are of particular 
importance, only the first months of the COVID-19 crisis 
were analyzed, and it is thus not known if this health crisis 
had a prolonged deleterious impact on cancer diagnosis in 
this country. Most of other studies also conducted in Ger-
many have obtained similar results (Erdmann et al. 2021; 
Piontek et al. 2021; Reichardt et al. 2021; Stang et al. 2020; 
Voigtländer et al. 2021). However, the majority of these 
studies included data obtained early in the pandemic and in a 
single state (e g., Saxony (Piontek et al. 2021), North Rhine-
Westphalia (Stang et al. 2020) or Bavaria (Voigtländer et al. 
2021)), limiting the generalizability of their findings to the 
entire country during the whole pandemic.

Therefore, the goal of this retrospective study was to com-
pare the number of patients newly diagnosed with cancer in 
general and specialized practices in Germany between April 
2020–March 2021 and April 2019–March 2020.

Materials and methods

Database

Data from the Disease Analyzer database (IQVIA) were 
used for this study. This database has already been described 
in the literature (Rathmann et al. 2018). Briefly, the Disease 
Analyzer database contained demographic, diagnosis and 
prescription data anonymously obtained from the computer 
systems of general and specialized practices in Germany. 
Diagnosis data are coded using the International Classifica-
tion of Diseases, 10th revision (ICD-10), while prescrip-
tion data are coded using the Anatomical Classification of 

Pharmaceutical Products of the European Pharmaceuti-
cal Marketing Research Association (EphMRA). IQVIA 
assesses on a regular basis the quality of the data based on 
several criteria such as completeness of documentation and 
linkage between diagnoses and prescription. Practices to 
include in the Disease Analyzer database are selected based 
on the summary statistics of practices in Germany published 
by the German Medical Association every year (Bundesär-
ztekammer 2021). These statistics include information on 
physician’s age, specialty group, community size category, 
and German federal state. At least 30 practices are sampled 
per specialty (e.g., general, gynecology and dermatology). 
A standardized interface allows practices to collect data and 
send these data to IQVIA in an anonymized format. Sum-
mary statistics published by the German Medical Associa-
tion are reassessed every year, while the panel design of the 
practices included in the database is adjusted on a yearly 
basis. When a practice ends its collaboration with IQVIA, 
this practice is replaced by another practice. The Disease 
Analyzer database covers around 3% of all practices in Ger-
many, and previous research has found the database to be 
representative of practices in the country. Concretely, the 
demographic characteristics (sex, age and region of resi-
dence) of the patients included in the Disease Analyzer data-
base are similar to those of the German population. Besides, 
the incidence and prevalence of major chronic diseases (e.g., 
cancer, dementia and diabetes) obtained with the Disease 
Analyzer database are comparable to those obtained with 
other sources of data from this country (Rathmann et al. 
2018).

Study population

All patients aged ≥ 18 years with at least 1 visit to 1 of 
1403 general and specialized practices in Germany in 
April 2020–March 2021 and April 2019–March 2020 were 
included in this retrospective study. Specialized practices 
were composed of gynecology, dermatology and urol-
ogy practices. To be included in the study, practices had 
to deliver data continuously between April 2018 and 
March 2021 (study period and pre-observational 12 month 
period). Patients had to have no diagnosis of cancer in their 
entire medical history prior to the period of interest (April 
2020–March 2021 or April 2019–March 2020).

Study variables

Cancer diagnoses included all types of cancer and corre-
sponded to ICD-10 codes C00-C97. Analyses were also con-
ducted by cancer type: skin (ICD-10: C43 and C44); male 
genital organs including prostate (ICD-10: C60-C63); breast 
(ICD-10: C50); urinary tract (ICD-10: C64-C68); digestive 
organs (ICD-10: C15-C26); lymphoid, hematopoietic, and 



3119Journal of Cancer Research and Clinical Oncology (2022) 148:3117–3123 

1 3

related tissue (ICD-10: C81-C96); female genital organs 
(ICD-10: C51-C58); respiratory and intrathoracic organs 
(ICD-10: C30-C39); thyroid and other endocrine glands 
(ICD-10: C73-C75); lip, oral cavity, and pharynx (ICD-10: 
C00-C14); and eye, brain and other parts of central nervous 
system (ICD-10: C69-C72). Finally, demographic variables 
included sex and age.

Statistical analyses

The number of patients newly diagnosed with cancer per 
practice was compared between April 2020–March 2021 
and April 2019–March 2020 using Wilcoxon tests. Analyses 
were stratified by type of practice, demographic character-
istics (sex and age) and type of cancer. p values < 0.05 were 
considered statistically significant. Analyses were performed 
using SAS 9.4.

Results

Practices’ and patients’ characteristics

This study included 994 general, 234 gynecology, 91 der-
matology, and 84 urology practices. There were 3,804,596 
and 3,913,386 patients with at least 1 visit to 1 of these 
practices in April 2020–March 2021 and April 2019–March 
2020, respectively. Among them, 126,379 individuals were 
diagnosed with cancer in April 2020–March 2021 and 
138,996 in April 2019–March 2020 (difference in the pro-
portion of − 6.5%; Table 1). Mean (standard deviation) age 
of patients diagnosed with cancer was 65.9 (16.0) years 
in April 2020–March 2021 and 65.6 (15.9) years in April 
2019–March 2020. In addition, there were 50.7% and 50.8% 
of women among individuals with cancer during the two 
respective study periods. 

Differences by practice type in the number 
of patients newly diagnosed with cancer

Table 1 displays differences by practice type in the num-
ber of patients newly diagnosed with cancer per practice 
between April 2020–March 2021 and April 2019–March 
2020. The number of patients newly diagnosed with cancer 
per practice was lower in April 2020–March 2021 than in 
April 2019–March 2020 for all types of practice, and this 
difference was only significant for general practices (− 7.1%, 
p value = 0.038).

Differences by sex and age in the number 
of patients newly diagnosed with cancer

Table 2 shows differences by sex and age in the number of 
patients newly diagnosed with cancer per practice between 
April 2020–March 2021 and April 2019–March 2020. The 
number of patients newly diagnosed with cancer per prac-
tice decreased for the majority of sex and age groups, and 
this decrease was significant for men aged 41–50 years 
(− 15.2%, p value = 0.046), men aged 71–80 years (− 12.3%, 
p value = 0.044), and women aged 71–80 years (− 10.0%, p 
value = 0.016).

Differences by cancer type in the number of patients 
newly diagnosed with cancer

Differences by cancer type in the number of patients 
newly diagnosed with cancer per practice between April 
2020–March 2021 and April 2019–March 2020 are dis-
played in Table 3. The number of patients newly diagnosed 
with cancer per practice was lower in April 2020–March 
2021 than April 2019–March 2020 for all types of cancer, 
and this difference was significant for skin cancer only 
(− 12.8%, p value = 0.025). 

Table 1  Overall difference in the number of patients newly diagnosed with cancer, and differences by practice type in the number of patients 
newly diagnosed with cancer per practice in Germany between April 2020–March 2021 and April 2019–March 2020

Data are mean (standard deviation) except for all practices {number of patients newly diagnosed with cancer [total number of patients]}
a p values were obtained using Wilcoxon tests

Type of practice April 2020–March 2021 April 2019–March 2020 Difference (%) p  valuea

All practices 126,379 (3,804,596) 138,996 (3,913,386) − 6.5
General (n = 994) 53.0 (46.2) 57.0 (53.8) − 7.1 0.038
Gynecology (n = 234) 41.4 (41.9) 45.0 (50.6) − 7.9 0.700
Dermatology (n = 91) 357.2 (410.3) 407.4 (563.4) −12.3 0.360
Urology (n = 84) 232.5 (328.0) 248.9 (357.5) − 6.6 0.728
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Discussion

Main findings

This retrospective study conducted in general and spe-
cialized practices in Germany revealed that the number 
of patients newly diagnosed with cancer per practice was 
lower during the COVID-19 (i.e., April 2020–March 2021) 
than during the pre-COVID-19 era (i.e., April 2019–March 
2020). Interestingly, this decrease was observed for all 
practices, and ranged from − 6.6% in urology practices to 
− 12.3 in dermatology practices. In addition, the decrease 
in the number of patients newly diagnosed with cancer 
per practice affected almost all sex and age categories, 

although this decreasing trend was significant only in a 
few groups. Finally, the strongest reduction in the number 
of cases was observed for skin cancers. To the best of the 
authors’ knowledge, this is one of the first studies to have 
investigated not only the short-term but also the medium-
term effects of the COVID-19 pandemic on cancer diag-
nosis, while it is one of the largest studies on this topic.

Interpretation of findings

In the past months, a substantial body of literature has 
investigated the effects of the COVID-19 crisis on cancer 
diagnosis (Andrew et al. 2021; De Luca et al. 2021; Erd-
mann et al. 2021; Gurney et al. 2021; Jacob et al. 2021; 
Kuzuu et al. 2021; Patt et al. 2020; Peacock et al. 2021; 

Table 2  Differences by sex 
and age in the number of 
patients newly diagnosed with 
cancer per practice in Germany 
between April 2020–March 
2021 and April 2019–March 
2020

Data are mean (standard deviation) unless otherwise indicated
p values were obtained using Wilcoxon tests

Sex Age group (years) April 2020–
March 2021

April 2019–
March 2020

Difference (%) p value

Male 18–40 2.8 (14.3) 2.7 (14.8) 0.5 0.581
41–50 2.5 (9.3) 3.0 (12.3) − 15.2 0.046
51–60 6.8 (20.1) 7.6 (23.7) − 11.1 0.062
61–70 9.7 (23.3) 10.6 (26.9) − 7.9 0.254
71–80 11.0 (23.1) 12.6 (27.4) − 12.3 0.044
 > 80 8.5 (15.9) 8.7 (16.5) − 2.2 0.991

Female 18–40 3.7 (21.9) 4.2 (25.7) − 12.7 0.083
41–50 3.7 (10.1) 4.4 (15.7) − 15.2 0.113
51–60 7.7 (16.1) 8.5 (21.7) − 8.8 0.151
61–70 8.5 (15.4) 9.2 (19.1) − 7.1 0.379
71–80 8.8 (14.4) 9.7 (17.2) − 10.0 0.016
 > 80 7.8 (11.6) 8.1 (12.6) − 3.4 0.908

Table 3  Differences by cancer type in the number of patients newly diagnosed with cancer per practice in Germany between April 2020–March 
2021 and April 2019–March 2020

Data are mean (standard deviation) unless otherwise indicated
p values were obtained using Wilcoxon tests

Cancer type April 2020–March 2021 April 2019–March 2020 Difference (%) p value

Skin 30.9 (136.6) 35.4 (175.4) − 12.8 0.025
Male genital organs including prostate 13.0 (57.8) 13.9 (64.7) − 6.3 0.228
Breast 10.2 (16.3) 10.8 (20.2) − 5.2 0.674
Urinary tract 6.7 (60.3) 7.0 (62.7) − 4.9 0.413
Digestive organs 5.5 (8.1) 6.0 (10.8) − 8.5 0.058
Lymphoid, hematopoietic and related tissue 5.4 (14.1) 5.8 (16.9) − 7.3 0.220
Female genital organs 3.1 (9.8) 3.3 (11.9) − 4.7 0.153
Respiratory and intrathoracic organs 2.3 (3.3) 2.5 (3.7) − 7.4 0.329
Thyroid and other endocrine glands 0.7 (1.9) 0.8 (1.9) − 5.0 0.187
Lip, oral cavity and pharynx 0.6 (0.9) 0.6 (1.0) − 6.8 0.413
Head/brain 0.4 (1.0) 0.5 (1.0) − 7.4 0.171



3121Journal of Cancer Research and Clinical Oncology (2022) 148:3117–3123 

1 3

Piontek et al. 2021; Reichardt et al. 2021; Ruiz-Medina 
et al. 2021; Stang et al. 2020; Tsibulak et al. 2020; Var-
dhanabhuti and Ng 2021; Voigtländer et al. 2021). For 
example, a study, using national data from New Zealand, 
showed that cancer registrations (new diagnoses of pri-
mary malignant cancers) declined by 40% in this country 
in March–April 2020 compared with 2018–2019, and that 
registrations increased in the subsequent months to reach 
pre-lockdown levels (Gurney et al. 2021). This decrease 
in cancer registrations was associated with a decline in 
endoscopies and radiation therapy attendances. In another 
study conducted at two hospitals in Spain, there was a 
17% decrease in cancer diagnoses in 2020 compared with 
2019, and the most impacted cancers were central nerv-
ous system, kidney and prostate neoplasms (Ruiz-Medina 
et al. 2021). These findings were corroborated in a third 
study from Belgium, as there was a 44% reduction in the 
diagnoses of invasive cancers in this country in April 2020 
compared with April 2019 (Peacock et al. 2021). Similar 
results emerged from the majority of studies conducted in 
Germany at the early stage of the COVID-19 pandemic 
(Erdmann et al. 2021; Piontek et al. 2021; Reichardt et al. 
2021; Stang et al. 2020; Voigtländer et al. 2021). A study 
from Saxony revealed that the number of new cases of 
cancer decreased in this state between January and Sep-
tember 2020 compared with the same period in 2017–2019 
(Piontek et al. 2021), while another study, using data col-
lected in North Rhine-Westphalia, reported a decrease in 
new cancer cases in January–September 2020 compared 
with 2019 (Stang et al. 2020). The present study adds to 
the literature on this topic by showing that the COVID-
19 not only had deleterious effects on the diagnosis of 
cancer in the first few months of the pandemic but also 
on the whole year following the beginning of this health 
crisis. Another interesting finding of this study conducted 
in Germany is that skin cancers were the cancers the most 
impacted by COVID-19, and this result is in line with pre-
vious research. Indeed, a study of data obtained in the 
United Kingdom identified a 69% decrease in skin cancer 
diagnoses in March–June 2020 compared with the same 
period in 2019 (Andrew et al. 2021). Another Canadian 
study found that, after the beginning of the COVID-19 
pandemic, biopsies dropped by 15% for all skin lesions, 
18% for keratinocyte carcinoma, and 27% for melanoma 
(Asai et al. 2021). Based on the findings of the present 
study, there was not only a decrease in skin cancer diag-
nosis in the first months of the pandemic but in the whole 
year following the first lockdown. As a matter of fact, in 
Germany, general practitioners and dermatologists play a 
major role in the screening of skin cancers (Anders et al. 
2017), and this screening may have been disrupted by 
the COVID-19 pandemic, resulting in a decrease in the 

number of patients newly diagnosed with skin cancers per 
practice in this country.

Two factors may explain the decrease in cancer diag-
noses since the beginning of the outbreak of the COVID-
19 pandemic. First, the COVID-19 crisis has negatively 
impacted the activity of general and specialized practices. 
For example, a survey of approximately 530 general practi-
tioners from Ireland revealed that the number of face-to-face 
consultations went from 32,160 in February 2020 to 10,484 
in June 2020 (Homeniuk and Collins 2021). Another study 
including 678 dermatologists surveyed between April and 
May 2020 showed that daily clinical activity had reduced by 
more than 75% during the pandemic for almost half of the 
sample, while approximately 40% of participants reported 
working fewer days per week compared with before the 
COVID-19 pandemic (Conforti et al. 2021). The COVID-19 
pandemic not only has resulted in a decrease in the activity 
of general and specialized practices, but has also impaired 
the coordination between different types of practices, and 
this has led to decreased referral for possible cancer diagno-
ses to specialized practices or hospital departments (Gathani 
et al. 2021; Maganty et al. 2021). Second, patients’ fear and 
concerns about the COVID-19 might have favored delayed 
or avoided medical care. Interestingly, it was estimated in a 
study, including 4975 adults living in the United States, that 
around 41% of them had avoided medical care because of 
concerns about COVID-19, with 12% of the sample avoid-
ing emergency care and 32% routine care (Czeisler et al. 
2020). In addition, another body of research conducted in 
Italy reported 12 pediatric cases of delayed access to hospital 
care in March 23–27, 2020, and all these cases were, at least 
partially, explained by the fear of parents to be infected with 
SARS-CoV-2 (Lazzerini et al. 2020).

Public health implications and directions for future 
research

Based on the findings of this study, the COVID-19 pandemic 
has negatively impacted cancer diagnoses in general and 
specialized practices in Germany. This disruption in can-
cer care may have major deleterious effects among patients 
with cancer, and these effects may include increased tumor 
dimensions (Vanni et al. 2021) and higher rates of node inva-
sion at diagnosis (Linck et al. 2021) as well as higher short-
term (Lai et al. 2020) and long-term mortality (Alagoz et al. 
2021; Malagón et al. 2021). Public health measures should 
be implemented in this country to mitigate the deleterious 
effects of this health crisis on the diagnosis of cancer. Tel-
econsultations may be an alternative to traditional face-to-
face consultations in cancer care (Elkaddoum et al. 2020; 
Kjeldsted et al. 2021), and these teleconsultations may help 
identifying patients with symptoms requiring additional 
investigation (e.g., skin lesion with irregular border, recent 
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breast mass and rectal bleeding). Another important measure 
is the education of the general public about the COVID-19 
to reduce patients’ fear of infection with SARS-CoV-2, and 
to encourage patients, despite the ongoing pandemic, to con-
sult their primary care physician either when symptoms are 
present or for scheduled follow-up consultations. Finally, in 
terms of future research, more studies are warranted to ana-
lyze the medium-term impact of the COVID-19 pandemic 
on cancer diagnosis in other settings and countries. Besides, 
further research is also needed to better characterize the fac-
tors involved in the decreased cancer diagnoses during the 
COVID-19 era. More specifically, future studies should 
investigate the exact role of the overwhelming of health-
care systems and the fear of patients to consult primary care 
practices in the decrease in the number of patients newly 
diagnosed with cancer since the beginning of the COVID-
19 pandemic.

Strengths and limitations

The strengths of this study are the large number of general 
and specialized practices included in the analyses, and the 
use of data collected until March 2021. However, the study 
results should also be interpreted in the light of several limi-
tations. First, this study included practices only, and it was, 
therefore, not possible to analyze the effects of the COVID-
19 pandemic on cancer diagnosis at hospital. Besides, not 
all practices were included in the analyses, although some 
of these practices (e.g., hematology and oncology practices) 
are actively involved in the diagnosis of cancers in Germany. 
Second, cancer diagnoses were documented using ICD-10 
codes, and more clinical data (e.g., type of symptoms, delay 
between the onset of symptoms and the diagnosis of cancer, 
and cancer staging at diagnosis) may have allowed more 
detailed analyses. Third, there was no information on major 
sociodemographic characteristics (e.g., employment, income 
and health insurance status), and the impact of the COVID-
19 crisis on cancer diagnosis in specific sociodemographic 
groups could not be studied.

Conclusions

This study, including more than 1400 general and spe-
cialized practices from Germany, found a decrease in the 
number of patients newly diagnosed with cancer in April 
2020–March 2021 compared with April 2019–March 2020. 
This decrease was observed in all practices and in most of 
sex and age groups. In addition, the study revealed that skin 
cancers were the cancers the most impacted by the COVID-
19 pandemic. More research is warranted to corroborate 
or invalidate these findings in other settings, while it is of 
utmost importance to better understand the role played by 

the overwhelming of healthcare systems and fear of patients 
in this decrease in cancer diagnoses.
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