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Abstract
Recently, our lab, part of a referral center in Italy, reported its experience regarding the execution of germline BRCA1/2 
(gBRCA) testing during the first months of the coronavirus disease-2019 (COVID-19) pandemic, which highlights a substan-
tial reduction (about 60%) compared with the first 2 months of the current year. This evidence appeared to be a lockdown 
effect due to extraordinary restriction measures to slow down the spread of SARS-CoV-2. In this study, we aimed to evalu-
ate the overall effects of the ongoing pandemic on gBRCA​ testing in our institution and to understand how COVID-19 has 
influenced testing after the complete lockdown (March 8–May 5, 2020). Additionally, we compared this year’s trend with 
trends of the last 3 years to better monitor gBRCA​ testing progress. This detailed analysis highlights two important find-
ings: (1) gBRCA​ testing did not increase significantly after the lockdown period (May–October 2020) compared with the 
lockdown period (March–April 2020), emphasizing that even after the lockdown period testing remained low. (2) Compar-
ing the total tests per year (January–October 2017, 2018, 2019, with 2020), the impact of COVID-19 on gBRCA​ testing is 
apparent, with similarities of trends registered in 2017. These evidences reveal a gBRCA​ testing delay for cancer patients 
and healthy patients at this moment, and the new era of gBRCA​ testing in the management of ovarian, breast, pancreas and 
prostate cancer patients has been seriously questioned due to the COVID-19 pandemic. As consequence, we underline that 
measures to guarantee oncogenetic testing (e.g., gBRCA​ testing) along with new diagnostic/clinic strategies are mandatory. 
For these reasons, several proposals are presented in this study.
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Abbreviations
COVID-19	� Coronavirus disease-2019
BRCA​	� BRCA1/2
PARPi	� Poly (ADP-ribose) polymerases inhibitor
gBRCA​	� Germline BRCA​
tBRCA​	� Tissue BRCA​
PV	� Pathogenic variant

Introduction

The novel coronavirus disease 2019 (COVID-19) pandemic 
is shattering healthcare systems worldwide. In addition to 
direct consequences of COVID-19 on patients’ morbidity 
and mortality, secondary effects of the pandemic caused 
by national lockdown strategies on health and healthcare 
utilization are now apparent [1]. In fact, a great impact on 
cancer patient management is noticeable and many patients 
were unable to gain access to routine cancer screening and 
preventive services [2, 3].

Depending on cancer type and location, a delay of 
6 weeks affects negatively in most cancers prognosis. The 
number of patients dying because of these delays could end 
up rivalling or exceeding COVID-19 deaths and several 
strategies have been proposed to ensure diagnosis, treatment 
and care for cancer patients during the ongoing pandemic 
[4]. Additionally to this potential crisis, increased burdens 
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are placed on health systems and healthcare facilities, which 
impede timely and optimal care.

In this context, BRCA1/2 (BRCA) genes can be considered 
an indicator, because gene testing has gained importance in 
ovarian, breast, pancreas and prostate cancer patient man-
agement for its usefulness in early diagnosis, prognosis, 
recurrent disease and therapy resistant tumor detection [5, 
6]. Additionally, more recently, poly(ADP-ribose) polymer-
ases inhibitors (PARPi) are playing an increasingly impor-
tant role to treat BRCA+ cancer patients [7–10]. For this last 
reason, germinal BRCA (gBRCA) testing, which became a 
fast track test, reached an important role as mandatory onco-
genetic test to address patients towards targeted therapies.

In Italy, following the extraordinary restriction measures 
from March 8 to May 5, 2020, adopted by the government 
to encounter the spread of the COVID-19 pandemic, many 
genomic labs have been forced to re-modulated their pri-
orities by temporarily interrupting most of their activities 
[11] or guaranteeing only those considered urgent and not 
postponable [12]. In this context, our lab, referral center 
for gBRCA​ testing [13–15], recently documented changes 
regarding the execution of cancer testing in the midst of 
the pandemic [16]. A substantial reduction in gBRCA​ test-
ing, of about 60% compared with the first 2 months of the 
current year, was registered, but the requests have not been 
reset. Assuming that this drastic reduction in requests could 
be justified by the lockdown, imposed by the government, 
we aimed to evaluate the overall effects of the ongoing pan-
demic on gBRCA​ testing in our institution and to understand 

how COVID-19 has influenced testing after the complete 
lock-down (March 8–May 5, 2020). Additionally, we com-
pared this year’s trend with trends of the last 3 years to better 
monitor gBRCA​ testing progress.

Methods

We collected and analyzed data of a single center regarding 
the execution of the BRCA​ testing during the COVID-19 
pandemic.

Results

Even after the lockdown, gBRCA​ testing did not increase 
significantly compared with the lockdown months 
(March–April 2020), which underlines that during post-
lockdown overall gBRCA​ testing did not significantly change 
and monthly numbers continue to be very different from that 
of the first months (January–February 2020) (Fig. 1).

As already highlighted in our previous paper, the trend 
of requests has been maintained with about 80% of testing 
coming from gynaecologists and oncologists; in conclusion, 
tests targeted ovarian, breast and pancreatic cancer patients. 
This evidence confirms a solid integration of gBRCA​ test-
ing in clinical oncology reinforcing the idea to use gBRCA​ 
testing as an indicator for cancer patient management. How-
ever, the COVID-19 pandemic is limiting its use in clinical 
practice.

105

107

41

43

57

64

74

49

64

49

0

20

40

60

80

100

120

Jan Feb Mar Apr May Jun Jul Aug Sep Oct

PRE-COVID-19 
(Jan-Feb) 

ITALIAN LOCKDOWN 
(Mar-Apr) 

POST-ITALIAN LOCKDOWN 
(May-Oct) 

Fig. 1   Germline BRCA​ tests performed during the year 2020 (Jan-
Oct) in our lab. In lockdown months in Italy (Mar-Apr), there was a 
substantial reduction in the gBRCA​ testing (about 60%) compared to 

the first 2 months of the current year. However, even in the post lock-
down months, tests/month continue to be significantly reduced com-
pared to those of the pre-lockdown months
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In addition, to obtain more information on the trend of 
gBRCA​ testing in the current year, we compared data of 
2020, with those of the last 3 years. During the lockdown 
months, tests were significantly lower than in all 3 years 
considered (2017: −27%, 2018: −31%, 2019: −44%) 
(Fig. 2). Even comparing the trend of the post-lockdown 
months, tests performed in 2020 are significantly reduced 
compared with 2019 and 2018 (−35% and − 32%, respec-
tively) and are only increased when compared with 2017 
(+37%) (Fig. 2). Moreover, comparing the overall tests per 
year (January–October) of the last 3 years, the impact of 
COVID-19 on gBRCA​ testing is remarkable, shifting the 
trend of 2020 to that of 3 years ago.

At the same time, our lab performs tumor BRCA 
(tBRCA) testing from fresh frozen tissue for all patients 
with high-grade serous ovarian cancer for first diagnosis 
and for those patients with unresectable tumors undergo-
ing biopsy. In this context, tBRCA​ testing replaces gBRCA​ 
testing, adding information by identifying those patients 
who are carriers of pathogenic variants (PVs) exclusively 
of the tumor [17]. It is interesting to note that BRCA​ test-
ing offered in the surgical setting, was not affected by the 
COVID-19 pandemic, e.g., overall tBRCA​ testing com-
pared with the last year resulted to be 349 tBRCA​ tests in 
2019 versus 364 in 2020 (Fig. 3).

Discussion

Patients with breast and ovarian cancer have a high risk to 
harbor BRCA​ PVs. In addition, the risk of developing pros-
tate cancer and pancreatic cancer increases in the presence 
of these PVs [6]. Knowledge regarding patients’ predisposi-
tion to germline cancer enables the adoption of appropriate 
measures. Cancer prevention includes risk-reducing surgery 
and chemoprevention. Among the genes related to hereditary 
cancer syndrome, only BRCA​ genes have strong evidence of 
medical utility in preventive care.

COVID-19 profoundly affects healthcare systems world-
wide and has the potential to affect negatively patients with 
diagnosed or newly diagnosed cancers. Time delays in treat-
ment may result in cancer progression and/or more com-
plicated treatment course. In fact, while certain tumors are 
indolent and slow growing, others are aggressive and need 
early treatment. A recent UK modelling study reports that 
treatment delays of 2–6 months leads to a substantial propor-
tion of patients with early-stage tumor progression, changing 
the tumor from curable to incurable disease [18].

Our group recently reported a substantial reduction in 
gBRCA​ testing (about 60%) compared with the first 2 months 
of the current year in a referral center for BRCA​ gene screen-
ing [16]. Starting from this evidence and assuming that this 
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Fig. 2   Germline BRCA​ tests performed during the lockdown months 
the tests are significantly lower than in all 3 years considered. Even 
comparing the trend of the post lockdown months, the tests per-
formed in 2020 are significantly reduced compared to 2019 and 2018 

(−35% and − 32%, respectively) and are only increased when com-
pared with 2017 (+37%). As consequence, comparing the overall 
tests/year (Jan-Oct) of the last 3 years, the impact of COVID-19 on 
gBRCA​ testing is remarkable
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drastic reduction in requests could be justified by the lock-
down imposed by the government, we wanted to confirm our 
data by analyzing the progress of gBRCA​ testing requests 
even after the end of the Italian lockdown. This analysis 
highlighted that the post lockdown did not cause a signifi-
cant change in the overall gBRCA​ testing. Even comparing 
the overall tests/year (January–October) of the last 3 years, 
the impact of COVID-19 on gBRCA​ testing is remarkable.

These evidences indicate presently a gBRCA​ testing delay 
for cancer patients and healthy patients. Hereditary BRCA​ 
related tumors are syndromes characterized by the devel-
opment of different types of cancer in succession. Taking 
advantage of knowing the predisposition of susceptibility 
for these cancers by gBRCA​ testing, we underline that it is 
vital to continue adequate patient management and treat-
ment, including the adoption of preventive measures and 
countermeasures.

How to act?

We propose some measures, which could ensure and 
increase access to gBRCA​ testing:

	 I.	 Promote the message that healthy people and cancer 
patients should resume routine cancer clinical/diag-
nostic screenings and not delay care;

	 II.	 Streamline hospital access for patients who undergo 
molecular tests such as gBRCA​ testing, where fasting 
is not necessary;

	 III.	 Offer innovative gBRCA​ testing modalities (e.g., 
blood sampling at home sending samples to the lab);

	 IV.	 Reassure patients safety by wearing protective meas-
ures, if they may avoid gBRCA​ testing due to fears of 
contracting COVID-19 in hospitals;

	 V.	 Offer BRCA​ testing in obligatory and non-postpona-
ble contexts (e.g., surgery, chemotherapy sessions); 
specifically, BRCA​ testing offered during surgery 
could be a winning strategy. Furthermore, it may also 
be convenient to obtain a blood sample when the tis-
sue sample is collected. In this case, if the tissue test 
is positive or inconclusive, the blood test could reveal 
further results. This would reduce access to COVID-
19 hospitals for cancer patients.

Limitations

A limitation of this study is that the evidence regarding the 
execution of gBRCA​ testing refers to a single center, albeit 
a reference center for BRCA​ testing in Italy. We are aware 
that our analysis would have been significantly strengthened 
including data of additional genetic centers.
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Fig. 3   Impact of COVID-19 pandemic on tBRCA​ testing from fresh 
frozen tissue offered in a surgery setting during the 2020 year (Janu-
ary–October). The COVID-19 did not affect the overall tBRCA​ tests 

(349 tBRCA​ tests on 2019 versus 364). Tumor BRCA​ testing had a 
delay only in the months of lockdown in Italy, as expected
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Conclusions

Our research provides firsts insights and further studies, 
involving multiple BRCA​ referral centers, are required to 
assess impacts of the pandemic. We emphasize that by 
applying innovative strategies continuity of oncogenetic 
tests (e.g., gBRCA​ testing) can be guaranteed in the presence 
of this serious ongoing COVID-19 pandemic. Therefore, 
increased cooperation and multidisciplinary care, changes 
in procedures and organization, as well as health campaigns, 
which raise awareness among patients and clinicians, are 
necessary. This involves a great effort of diverse health care 
professionals, including public health, and specifically of 
those involved in the gBRCA​ testing process.
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