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Abstract
Purpose  With the beginning of 2021, the world has been suffering from the COVID-19 pandemic for more than 1 year. 
More and more, we are able to evaluate side effects of the pandemic in the healthcare sector. A negative impact on cancer 
diagnoses is one of them. Careful observation of trends in an academic gyneco-oncological context appears important to 
identify potential negative developments.
Methods  We analyzed the case number of gynecologic and breast cancer diagnoses in the period from January to June 2020 
compared to 2019 and during the period of the first general German lockdown (March 22nd until May 5th 2020). Patients 
were characterized by age, tumor type, FIGO or TNM stage and presence of symptoms at initial hospital presentation.
Results  The frequency of newly diagnosed gynecologic and breast cancer cases from beginning of January until end of 
June changed by − 10% and by − 12% during the lockdown in 2020 compared to 2019. In both periods, reduction of breast 
cancer cases was relatively larger than decrease of gynecologic cancers. Moreover, median patient age decreased. For the 
first half of 2020, we found a shift towards higher tumor stages (N+/M1 or FIGO III–IV). During the lockdown period, the 
appearance of tumor-associated symptoms at diagnosis increased by about 12%.
Conclusion  This analysis illustrates the anticipated general decrease in diagnoses of primary cancers during the lockdown 
periods in 2020 due to COVID-19 pandemic for gynecologic and breast cancer cases.
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Introduction

In 2020, the world experienced the pandemic spread of a 
novel virus, known as severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) [1]. This virus pandemic 
claimed immense healthcare resources [2]. By February 1st, 
2021, there were more than 100 million confirmed cases 
worldwide and over 2 million deaths due to the coronavirus 
disease 2019 (COVID-19) [3]. Consequently, besides depart-
ments that primarily treat COVID-19 all other areas of medi-
cine were affected by social distancing restrictions, patients 
with a SARS-CoV-2 infection as a comorbidity and a mas-
sive shift of resources towards the fight against COVID-19.

Gyneco-oncologic patients, as well as patients with 
other malignancies, experience a stressful dichotomy 
during the ongoing pandemic. On the one hand, cancer 
patients are considered a high-risk group if infected by 
SARS-CoV-2 [4–8]. In one of the largest reports from 
Tian et al., they included data from 13,077 patients with 
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COVID-19, including 232 patients who also had cancer. 
Compared to non-cancer patients, their risk for a severe 
course was 64% versus 32% and 20% versus 11% for death 
[8]. On the other hand, oncological patients have medical 
and psychological needs for therapy and are not able to 
completely avoid direct healthcare interactions. There is 
an active debate throughout oncologic societies and dis-
ciplines on how to deal with the medical repressions and 
limitations caused by the pandemic. Possible approaches 
could be a delay in surgery, a de-escalation of surgical 
radicality and a shift towards telemedicine [9, 10]. For 
breast cancer care, this would prompt an accentuation of 
neoadjuvant chemotherapy in early triple-negative and 
HER2+ carcinomas and preoperative endocrine therapy in 
luminal-like cancers [11, 12]. Gynecologic cancer treat-
ment offers different adjustments depending on the histo-
logical entity—for example: endocrine therapy in early-
stage low-risk endometrial cancer, hypofractionation of 
radiotherapy to reduce patient hospital appointments for 
cervical cancer, neoadjuvant chemotherapy in ovarian can-
cer and many more [13, 14].

Fortunately, in Germany, there was no need to substan-
tially delay necessary oncological therapies according to 
relatively low numbers of COVID-19 patients compared 
to European hot spot areas as Italy, Spain, France or the 
UK during the first wave of the pandemic. Nevertheless, 
the quality of supportive, follow-up, palliative and loving 
care through medical staff decreased [15, 16]. Moreover, 
outpatient appointments declined as patients became wor-
ried and virtual assessments were promoted [9, 14]. Routine 
checkups, as the recommended yearly gynecologic examina-
tion from the age of 20, were frequently postponed—espe-
cially during the general lockdown in Germany lasting for 
6.5 weeks from March 22nd until May 5th 2020. Almost in 
parallel, from March 26th until May 3rd no screening invi-
tations for biennial mammography from the age of 50–69 
years were sent [17].

Consequently, less cancer diagnoses in Germany in 2020 
overall and particularly during the first lockdown period 
would be expected. A first study from a private German 
hospital group confirmed this in their facilities [18]. Stud-
ies from other European countries also support this hypoth-
esis for cancer in general [19] as well as for gynecologic 
and breast cancer [20, 21]. So far, maybe attributable to a 
delay and a potential inertia in the recording system of large 
independent nationwide organizations, we are still waiting 
for sufficient representative data for Germany as a whole, 
answering this question. To improve the database with 
respect to the ongoing pandemic in cancer care departments, 
we analyzed the development of gynecologic and breast can-
cer diagnoses during the first half of 2020 compared to 2019 
in our academic tertiary center for gynecologic and breast 
cancer at the LMU Munich University Hospital.

Methods

In this quality assurance project, we included all patients 
diagnosed with gynecologic or breast cancer (including 
in situ stages) who presented to our academic center at 
LMU Munich (invasive cancer cases in 2019 in total: 
n = 509) between January and June 2020 compared to the 
same period in 2019. Our data are based on the speci-
fications of the national certification commission of the 
German Cancer Society. We analyzed the development of 
cancer diagnoses during this half-year period and addition-
ally focused on the period of the first general lockdown 
(March 22nd until May 5th 2020) in Germany compared 
to the same period in 2019. During these 6.5 weeks in 
2020, every commercial service, not essential for the 
daily living, was closed. Only necessary errands, travel to 
work as well as taking a walk or sports outside within the 
own household group and a maximum of one additional 
person were allowed (social distancing). In our academic 
center, there was no reduction in consultation hours and 
surgery capacity for cancer cases during the entire period 
observed. Nursing and medical staff remained unchanged 
as well throughout the whole period.

For the descriptive analysis, patients were character-
ized by age, tumor type, Fédération Internationale de 
Gynécologie et d'Obstétrique (FIGO) or TNM stage and 
the presence of symptoms at initial hospital presentation. 
We considered abdominal swelling, pain, inflammation 
signs, a vaginal bleeding or a palpable mass of the breast 
as tumor-associated symptoms.

For descriptive and statistical analyses, we used SPSS 
Statistics 26 (IBM, Chicago, IL, USA). We compared the 
median age using the Mann–Whitney-U test. Other fea-
tures were tested by Chi-square statistic. A p value beneath 
0.05 was considered to be statistically significant. Graph-
Pad Prism 8 (GraphPad Software, La Jolla, CA, USA) was 
used to prepare the figures.

Results

We recorded 327 newly diagnosed gynecologic and breast 
cancer cases in our department from the beginning of Jan-
uary until the end of June in 2020 compared to 365 dur-
ing the same period in 2019. This represents a decrease 
of − 10%. Gynecologic cancer diagnoses decreased by 
− 9% (n = 195 versus n = 177) and breast cancer diagnoses 
by − 12% (n = 170 versus n = 150) during the first half of 
2020 compared to 2019 (Table 1). While we noticed only 
a slight decrease in January (− 2%) and June (− 6%), this 
was more pronounced in the months of February (− 19%), 
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March (− 13%), April (− 11%) and May (− 10%) result-
ing a relevant decrease in cancer numbers at our gyneco-
oncological department (Fig. 1a). The median age at first 
diagnosis decreased from 56.6 to 54.7 years, which was 

not statistically significant. Except for the subgroup of 
ovarian/ tubal/ peritoneal cancer and borderline tumors 
(+ 35%), diagnoses of all other cancer entities decreased 
(breast: − 12%, endometrial: − 37%, cervical: − 3%, 

Table 1   Primary gynecologic 
and breast cancer cases with 
patient characteristics at LMU 
Munich from January until June 
2020 compared to the same 
period in 2019

First half of 2019 First half of 2020 Absolute differ-
ence (%)

Relative dif-
ference (%)

Cancer diagnoses 365 327 − 10
Age (median) 56.6 54.7
Breast cancer
 Total 170 150 − 12
 Tis 12 (7%) 11 (7%) 0
 T1 53 (31%) 46 (31%) − 1
 T2–4 45 (27%) 30 (20%) − 7
 N+ 41 (24%) 46 (31%) 7
 M1 19 (11%) 17 (11%) 0

Ovarian/tubal/peritoneal cancer and borderline tumors
 Total 37 50 35
 FIGO I–II 13 (35%) 14 (28%) − 7
 FIGO III–IV 24 (65%) 36 (72%) 7

Endometrial cancer
 Total 19 12 − 37
 FIGO I–II 15 (79%) 9 (75%) − 4
 FIGO III–IV 4 (21%) 3 (25%) 4

Cervical cancer
 Total 87 84 − 3
 Tis 68 (78%) 69 (82%) 4
 FIGO I–II 12 (14%) 8 (10%) − 4
 FIGO III–IV 7 (8%) 7 (8%) 0

Vulvar/vaginal cancer
 Total 40 22 − 45
 Tis 24 (60%) 13 (59%) − 1
 FIGO I–II 11 (28%) 6 (27%) 0
 FIGO III–IV 5 (13%) 3 (14%) 1

Other cancers 12 9 − 25

Fig. 1   Decrease of primary gynecologic and breast cancer cases at 
LMU Munich: a from January until June 2020 compared to the same 
period in 2019. b During the first German lockdown (March 22nd 

until May 5th 2020), caused through the SARS-CoV-2 pandemic, 
compared to the same period in 2019 and the relative amount of 
patients with or without tumor-associated symptoms
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vulvar/vaginal: − 45%, others: − 25%). According to 
the general change in the number of diagnoses, the dif-
ferences for a single subgroup did not reach statistically 
significance. Most entities showed a tendency towards a 
decreased percentage of early TNM and FIGO stages (N0/
M0 or FIGO I–II) favoring an increase of advanced dis-
eases (N+/M1 or FIGO III–IV) (Table 1).

Focusing on the lockdown period from March 22nd until 
May 5th 2020 compared to the same period 2019, the num-
ber of cancer diagnoses changed by − 12% (n = 69 versus 
n = 61) (Fig. 1b) as well as in both subgroups: gynecologic 
cancer − 5% (n = 39 versus n = 37) and breast cancer − 20% 
(n = 30 versus n = 24). In accordance to our results for the 
half-year period, median age of newly diagnosed cancer 
patients decreased during the lockdown from 57.8 to 50.8 
years (Table 2). For this 6.5-week duration, tumor-associated 
symptoms at referral or admission to our hospital were noted 
for 12% more patients in 2020 compared to 2019. In contrast 
to the half-year analysis, no clear shift to higher tumor stages 
was evident when focusing on the lockdown period (Fig. 1b 
and Table 2). All changes of this analysis did not reach sta-
tistical significance.

Discussion

In this analysis of a large German tertiary academic cancer 
center, a decrease in the number of primary cancer diagnoses 
was seen in our gyneco-oncological department during the 
first half of 2020 and also during the first German nation-
wide lockdown, compared to the same periods in 2019.

This decrease in numbers really started in February fol-
lowing the report of the first SARS-CoV-2-positive cases 
in Germany on January 27th [22] with almost 20% and 
partially returned back to the normal level by June 2020. 
As other studies suggest, these developments seemed most 

likely to be related to the COVID-19 pandemic [18–21]. 
Obviously, this is probably not a true reduction of cancer 
incidence during the lockdown as seen it in seasonal infec-
tious diseases [23, 24] but rather a delay in detection or 
initial hospital presentation of primary cancers. The major 
decline of cases already in February and not only during the 
lockdown, might be explained through an upcoming great 
uncertainty in the population directly after the first German 
COVID-19 cases, which were detected in employees of a 
factory near Munich [22] but must be interpreted with cau-
tion in this single-center analysis. Nevertheless, our center 
did not have to reduce personnel or therapies offered during 
the period analyzed.

The observed decrease of cancer diagnoses might be 
caused by a multifactorial process. Routine checkups 
should be postponed and a pronunciation of telemedicine 
was demanded during the first pandemic wave according to 
authorities’ recommendations, studies from cancer depart-
ments [9, 10] and medical guidelines [16, 25]. Consequently, 
the amount of personal appointments decreased followed 
by a reduction of accuracy and power of secondary preven-
tion. Interestingly, throughout the periods we analyzed, the 
drop of breast cancer cases was overrepresented compared 
to that observed in gynecologic cancer cases (lockdown: 
− 20% versus − 5%, first half-year: − 12% versus − 9%). 
This might have been caused by the suspension of the mam-
mography screening invitations from March 26th until May 
3rd in parallel to the German lockdown [17]. In contrast, 
for gynecologic cancers, there is no established screening 
program for all entities potentially leading to less relative 
reduction. In addition, the overall healthcare capacities 
for treatment of non-COVID-19 patients were reduced to 
promote enough infrastructure for SARS-CoV-2 positive 
patients. A prospective study in 18 German comprehensive 
cancer centers, analyzing the different dimensions of can-
cer treatment revealed restrictions up to 20% in diagnostic 

Table 2   Primary gynecologic 
and breast cancer cases with 
patient characteristics at LMU 
Munich during the first German 
lockdown (March 22nd until 
May 5th 2020), caused through 
the SARS-CoV-2 pandemic, 
compared to the same period 
in 2019

Control period 2019 Lockdown 2020 Absolute differ-
ence (%)

Relative dif-
ference (%)

Cancer diagnoses
 Total 69 61 − 12
 Breast 30 24 − 20
 Gynecologic 39 37 − 5
 Tis 19 (28%) 20 (33%) 5
 M0 or FIGO I–III 41 (59%) 33 (54%) − 5
 M1 or FIGO IV 9 (13%) 8 (13%) 0

Age (median) 57.8 50.8
Symptoms
 Yes 28 (41%) 32 (53%) 12
 No 34 (49%) 27 (44%) − 5
 Unclear 7 (10%) 2 (3%) − 7
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procedures with a peak in the second half of April 2020. 
The treatment itself whereas was nearly not affected. Major 
restrictions were seen in supportive, follow-up and palliative 
care [15, 16]. Besides official recommendations and struc-
tural changes, a third aspect is patient concerns about an 
elevated risk for SARS-CoV-2 infections in medical facili-
ties. Eventually, it is triggered by a potentially higher suscep-
tibility for cancer patients getting sick from COVID-19 [4]. 
Actual register studies show a significantly higher mortality 
for cancer patients with SARS-CoV-2 infections compared 
to non-cancer patients. However, the discussion about how 
to account for the usual co-morbidities and circumstances 
(for example higher age) in these analyses is still ongoing. 
Meanwhile, data from the European LEOSS register sup-
port a higher mortality rate of cancer patients compared 
to matched counterparts (23% versus 14%, p < 0.001) but 
show a lower mortality rate than most other studies [26]. 
Interestingly, a large US study cohort from New York with 
patients with gynecologic cancer and a SARS-CoV-2 infec-
tion did not detect any association between cytotoxic chemo-
therapy or cancer-directed surgery and COVID-19 severity 
or death. Only recent immunotherapy was associated with 
an increased risk. Their case fatality rate was only 14% [27].

Besides changes in the general number of cancer patients 
who presented to our department, their characteristics also 
changed. During both periods (half-year and lockdown), 
median patient age decreased, which could be expected [18, 
21] as age is one of the main risk factors for severe COVID-
19 [26, 28, 29] leading to a significantly reduced mobility 
of elderly people according to federal recommendations. 
Moreover, we interpreted a shift towards more advanced 
tumor stages, seen in the half-year analysis, as well as the 
12% rise of patients with tumor-associated symptoms dur-
ing the lockdown period as a sign for an increased perceived 
urgency of their disease, which forced them to visit a hos-
pital and not being able to avoid contact to other potential 
infectious patients.

Aiming to avoid a delay in secondary prevention strate-
gies, our center started multiple initiatives. We implemented 
an e-mail newsletter for gynecologic outpatient services, to 
inform on changes in our department as a consequence of the 
current pandemic situation. In parallel, our homepage was 
modified to provide information about this topic. Contact 
options were clearly explained and the modified concept in 
compliance with the required social distancing restrictions 
was comprehensively presented. One of them was a newly 
established consultation by phone and later by video confer-
ence, which raised interest and great acceptance.

The single-center setup can be seen as a potential limi-
tation of our evaluation as it might not be representative 
for the whole gyneco-oncological sector in Germany. But 
it allows for a thorough detailed analysis that would not 
be possible in national and international surveys, hence 

it can also be seen as potential strength. Nationwide data 
from the German Cancer Society are to be expected in 
summer 2021.

Conclusion

Our present analysis emphasizes the implications of the 
COVID-19 pandemic with a general decrease of primary 
cancer diagnoses, demonstrated here by the experiences 
of a large German tertiary academic gyneco-oncological 
center. Our findings should lead to a re-evaluation of 
our secondary prevention strategies and their logistics. 
Even if German healthcare is currently still capable to 
offer every necessary somatic cancer treatment during the 
ongoing pandemic, we may be in danger of missing the 
first important step when treating a malignant disease: an 
early diagnosis.
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