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Abstract
The first person-to-person transmission of the 2019-novel coronavirus in Italy on 21 February 2020 led to an infection chain 
that represents one of the largest known COVID-19 outbreaks outside Asia. Hospitals have been forced to reorganized their 
units in response to prepare for an unforeseen healthcare emergency. In this context, our laboratory (Molecular and Genomic 
Diagnostics Unit, Fondazione Policlinico Universitario Agostino Gemelli IRCCS) re-modulated its priorities by temporarily 
interrupting most of the molecular tests guaranteeing only those considered “urgent” and not postponable. In particular, this 
paper details changes regarding the execution of germline BRCA (gBRCA​) testing in our laboratory. A substantial reduction 
in gBRCA​ testing (about 60%) compared to the first 2 months of the current year was registered, but the requests have not 
been reset. The requesting physicians were mainly gynaecologists and oncologists. These evidences further emphasize the 
new era of gBRCA​ testing in the management of cancer patients and confirms definitively the integration of gBRCA​ testing/
Next Generation Sequencing (NGS) into clinical oncology. Finally, a re-organization of gBRCA​ testing in our Unit, mainly 
related to delayed and reduced arrival of tests was necessary, ensuring, however, a high-quality standard and reliability, 
mandatory for gBRCA​ testing in a clinical setting.

Keywords  BRCA​ genes · Germline BRCA​ testing · COVID-19 pandemic in Italy · Coronavirus disease 2019

Abbreviations
CNA	� Copy number alteration
COVID-19	� Coronavirus disease-2019
gBRCA​	� Germline BRCA​
HPC	� Hereditary prostate cancer
NGS	� Next Generation Sequencing
PA	� Pancreatic adenocarcinoma
PARP-1	� Poly-(ADP-ribose) polymerase
PC	� Prostate cancer
PV	� Pathogenic variant

Introduction

The entire world is facing a devastating crisis in the grow-
ing pandemic associated with the coronavirus disease—
COVID-19—and Italy is paying dearly for this pandemic 
both in terms of public health and economics. Since Feb 
21, 2020, when the first Italian COVID-19 patient was 
confirmed, the National Healthcare Service, based on the 
Beveridge model offering universal and equal health care 
to all citizens, has faced increasing pressure, with 110,574 
total cases of COVID-19 and 13,155 deaths as of April 1, 
2020 [1]. On March 8, 2020, the Italian Government imple-
mented extraordinary measures to limit social contacts with 
the attempt to minimize the likelihood that healthy people 
come into contact with infected people.

In this special situation, hospitals were forced to reorgan-
ize their units to the ongoing emergency.

In this context, physicians, geneticists, molecular biol-
ogists and pathologists were concerned about the man-
agement of cancer patients. In particular, our laboratory 
(Molecular and Genomics Diagnostics Unit, Fondazione 
Policlinico Universitario Agostino Gemelli, IRCCS) re-
modulated its priorities by temporarily interrupting most 
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of the molecular tests and guaranteeing only those consid-
ered “urgent” and not postponable.

Herein, we report changes regarding the execution of 
the germline BRCA​ (gBRCA​) testing, during the COVID-
19 outbreak in March 2020, in a referral center for the 
gBRCA​ testing [2–5].

BRCA​ genes are more involved in hereditary breast and 
ovarian cancer syndrome, accounting for 30% to 70% of 
hereditary breast cancer and about 90% of hereditary ovar-
ian cancer families [6]. In addition, BRCA​ genes increase 
the risk for pancreatic and prostate cancers (PCs). In fact, 
approximately 3% to 10% of patients with pancreatic 
adenocarcinoma (PA) have a family history of pancreatic 
cancer and approximately 10% to 20% of PAs are due to 
a genetic cause [7, 8]. Additionally, PC has some of the 
highest heritability of any cancer; Scandinavian stud-
ies estimate that up to 57% of the individual variation in 
risk is due to genetic factors [9, 10]. However, although 
the involvement of high-risk genes explains only a small 
proportion of hereditary prostate cancer (HPC) families, 
PVs in BRCA2 have been found in only 1.2% to 3.2% of 
patients with PC in most studies, whereas BRCA1 PVs are 
found in even smaller percentages [11–13]. Nonetheless, 
these genes (particularly BRCA2) remain the most com-
mon known causes of HPC.

Considering the above mentioned evidence, we empha-
size that in case gBRCA​ testing is performed only for this 
purpose, it would be considered a molecular/genetic test, 
with only important implications of cancer risk-assessment 
and prevention for relatives of patients with BRCA​ PVs, 
which would in consequence not be considered an urgent 
test, therefore, postponable.

However, cancer patients with test positive for BRCA​ 
PVs show a greater benefit from the treatment with poly 
ADP ribose polymerase inhibitors (PARPi) compared with 
wild-type patients. In fact, over the past decade, multiple 

clinical studies have shown that patients harbouring gBRCA​ 
PVs are sensitive to PARPi and platinum-based chemother-
apy and are associated with improved overall survival. As 
a result, gBRCA​ testing has become routine in the clinical 
management of ovarian and breast cancer patients [14, 15]. 
Additionally, more recently, PARPi is playing an increas-
ingly important role in the care of patients with PA and PC; 
nowadays gBRCA​ testing is recommended for all patients 
with pancreatic or metastatic PC as well as patients with 
high Gleason grade PC [16, 17].

In this scenario, gBRCA​ testing assumes an important 
role as mandatory molecular test to address patients towards 
targeted therapies. It has become an urgent molecular test 
especially when patients are faced with therapeutic cross-
roads, test results can change their life.

In light of this evidence, our Unit performed about 1000 
gBRCA​ tests in 2019 (Fig. 1) and geneticists, oncologists 
and gynaecologists, belonging to our institution, were the 
mainly requesting gBRCA​ testing. As shown in Fig. 1, a 
steady increase of tests according with the last acquisitions 
of the new therapeutic opportunity for PA and PC patients 
has been registered.

Since gBRCA​ testing is nowadays performed by Next 
Generation Sequencing (NGS) [18] our Unit has never had 
any particular programming issues related to availability of 
samples to program the sequencing run. We were always 
able to organize sequencing run using any available Illu-
mina sequencing flow cell format (NGS platform used in 
our Unit).

With the implementation of the behavioural restrictions 
by the Italian Government (March 2020) during the COVID-
19 pandemic, a substantial reduction in gBRCA​ testing 
(about 60%) compared to the first 2 months of the current 
year was registered, but the requests have not been reset. 
In detail, 41 patients underwent the test. The requesting 
physicians were gynecologists, oncologists and geneticists 

Fig. 1   Germline BRCA​ tests 
performed during the year 2019 
and in the first 3 months of the 
year 2020. In March 2020, in 
full pandemic there was a sub-
stantial reduction in the gBRCA​ 
testing (about 60%) compared to 
the first 2 months of the current 
year. In the figure, dates of the 
first case positive for COVID-19 
and starting of the restrictive 
measures in Italy are reported
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(Fig. 2). Most tests performed (80%) had the aim of direct-
ing patients towards personalized therapies, irrespective of 
personal and/or family history of cancers.

These evidences further emphasize the new era of gBRCA​ 
testing in the management of cancer patients and confirm 
definitively the integration of gBRCA​ testing/NGS into clini-
cal oncology. We underline that the use of predictive tests 
in the forthcoming years for many other molecular markers 
will most likely increment.

Conclusions

Even in the presence of a serious ongoing emergency, such 
as the COVID-19 pandemic, it is evident that cancer patients 
must continue to take advantage of gBRCA​ testing to target 
therapy. This involves a great effort of all actors involved: to 
begin with clinicians followed by molecular biologists who 
must review and reorganize gBRCA​ testing, which is mainly 
related to delayed and reduced arrival of tests. In our Unit, 
this has led to use the smallest Illumina sequencing flow cell 
format due to fewer samples and to programming NGS in a 
shorter time. At the same time, however, great attention has 
been paid to reach the right compromise between NGS costs 
and turnaround time for testing, guaranteeing, however, a 
high quality standard and reliability, mandatory for gBRCA​ 
testing in a clinical setting. In fact, identification of BRCA​ 
single nucleotide variants (SNVs) indels and copy number 
alteration (CNA) (where a minimum of samples is need to 
have reliable bioinformatics prediction [19]) was obtained.

Finally, we underline that this becomes achievable only 
when the diagnostics Unit is composed of highly qualified 
and highly experienced staff.
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