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ABSTRACT

Introduction: Cancer care providers have faced
many challenges in delivering safe care for
patients during the COVID-19 pandemic. This
cross-sectional survey-based study investigated

the impact of the pandemic on clinical practices
of Portuguese medical oncologists caring for
patients with breast cancer.
Methods: An anonymous online survey com-
prising 42 questions gathered information
regarding COVID-19 testing, treatment in
(neo)adjuvant and metastatic settings, and
other aspects of breast cancer management.
Practices before and during the pandemic were
compared, and potential differences in
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outcomes according to respondents’ regions,
case volumes, and practice type were explored.
Results: Of 129 respondents, 108 worked in the
public health system, giving a representative
national picture of the impact of the COVID-19
pandemic on breast cancer management.
Seventy-one percent of respondents reported a
reduction in visits for new cases of breast can-
cer, and there was a shift towards increased use
of telemedicine. Clinical decision-making was
largely unaffected in the most aggressive indi-
cations (i.e., triple-negative, HER2-positive, vis-
ceral crisis). The use of neoadjuvant therapy
increased when access to surgery was difficult,
whereas dose-dense regimens decreased, and
cyclin-dependent kinase 4/6 inhibitor treat-
ment decreased for less aggressive disease and
increased for more aggressive disease. The use of
oral formulations and metronomic chemother-
apy regimens increased, and clinical trial par-
ticipation decreased. Some differences by
respondents’ region and case volume were
noted.

Conclusion: Medical oncologists in Portugal
implemented many changes during the COVID-
19 pandemic, most of which were logical and
reasonable responses to the current healthcare
emergency; however, the true impact on patient
outcomes remains unknown.

PLAIN LANGUAGE SUMMARY

This study was an online survey of Portuguese
medical oncologists to determine how they
managed patients with breast cancer during the
COVID-19 pandemic. Forty-two questions cov-
ered topics such as how COVID testing was
done, the types of cancer treatments used, and
how this compared to before the pandemic. It
also examined whether the geographic region,
the number of patients each doctor was
responsible for (caseload), and the type of
medical institution influenced how patients
with breast cancer were managed. One hundred
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Urbanização Casal de Gambelas, Lote 2, 8005-226
Faro, Portugal

M. Mariano
Medical Oncology Department, Instituto Português
de Oncologia de Coimbra Francisco Gentil
(IPOCFG), E.P.E., Av. Prof. Dr. Bissaya Barreto 98,
3000-075 Coimbra, Portugal

J. Savva-Bordalo
Medical Oncology Department, Instituto Português
de Oncologia Do Porto Francisco Gentil (IPOPFG),
E.P.E., Rua Dr. António Bernardino de Almeida,
4200-072 Oporto, Portugal

R. Fernandes
Medical Oncology Department, Hospital de Braga,
Braga, Portugal

A. Oliveira
Medical Oncology Department, Hospital Do Divino
Espı́rito Santo (HDES), Av. D. Manuel I, 9500-370
Ponta Delgada, Azores, Portugal

M. Fontes-Sousa
Medical Oncology Department, Hospital de São
Francisco Xavier (HSFX), Centro Hospitalar de
Lisboa Ocidental (CHLO), Estr. Forte do Alto Duque,
1449-005 Lisbon, Portugal

M. Sampaio-Alves
Faculdade de Medicina, Universidade Do Porto
(FMUP), Alameda Prof. Hernâni Monteiro, 4200-319
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and twenty-nine oncologists completed the
survey, of whom 108 worked in the public
health system, making this survey representa-
tive of breast cancer management during the
COVID-19 pandemic across Portugal. Most
(71%) said there were fewer visits for new cases
of breast cancer during lockdown. The use of
telemedicine increased, as did the use of pre-
surgery hormone therapy or chemotherapy
when access to surgery was difficult, and the use
of anticancer medications taken orally or
metronomically (low doses given frequently
over a long time period). Chemotherapy given
very frequently (dose-dense) was used less often,
and fewer patients participated in clinical trials.
Treatment decisions for patients with aggressive
breast cancer types (e.g., triple-negative breast
cancer) were largely unchanged, except for
greater use of cyclin-dependent kinase 4/6
inhibitors—drugs targeting the cell cycle and
cell division control. Geographic region and
caseload influenced treatment decisions. All of
these changes in breast cancer treatment during
the COVID-19 pandemic were logical and rea-
sonable for the circumstances, but their long-
term impact is not yet known.

Keywords: Breast cancer; Clinical practice;
COVID-19; Patient management

Key Summary Points

Why carry out this study?

We wanted to investigate how clinical
practices for breast cancer had changed in
Portugal in response to the COVID-19
pandemic.

We performed this via an anonymous
peer-reviewed online survey that was
answered by 129 medical oncologists in
Portugal.

What was learned from the study?

Compared with pre-pandemic clinical
practice, respondents reported a reduction
in visits for new breast cancer diagnoses;
increased use of telemedicine, oral
formulations and metronomic regimens;
and reduced use of dose-dense regimens.

Decision-making in the most aggressive
forms of breast cancer, such as triple-
negative disease, was largely unchanged
by the pandemic.

It is not known whether changes in
practice have affected breast cancer
outcomes in Portugal.

INTRODUCTION

Rapidly escalating death rates due to coron-
avirus disease 2019 (COVID-19) [1], caused by
infection with the severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2), led the
World Health Organization to declare COVID-
19 a pandemic on March 11, 2020 [2, 3].

The COVID-19 pandemic has had a negative
impact on cancer care. Given that older people
and patients with underlying comorbidities
have an increased risk of complications and
severe consequences of COVID-19 [3–5],
patients with cancer are a particularly high-risk
population [6–10]. Cancer patients have an
increased risk of developing infections [8], and
the risk of SARS-CoV-2 infection is further
increased by frequent hospital visits required for
regular treatment [9]. Thus, delivering safe care
for patients with cancer, or suspected cancer,
during the COVID-19 pandemic is challenging.
Moreover, the reported negative effects of the
pandemic on hospital practices and resources,
such as reduced screening programs, delayed
diagnosis, and delayed or suboptimal treat-
ment, could all impact the overall survival of
patients with cancer [11–20].

Several organizations, including the Euro-
pean Society for Medical Oncology (ESMO),
have released recommendations for managing
patients with cancer during the COVID-19
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pandemic [12, 21–23]. ESMO recommended a
tiered approach to patient management (i.e.,
patients categorized according to high, med-
ium, or low priority), in order to help mitigate
the negative effects of the COVID-19 pandemic
on the diagnosis and treatment of patients with
breast cancer [24].

The aim of the current study was to investi-
gate the impact of the COVID-19 pandemic on
the clinical practice of Portuguese oncologists
toward breast cancer care.

METHODS

Study Design

This was a cross-sectional survey-based study.
Medical oncologists, including those in their
last year of training and qualified specialists,
were invited to complete an anonymous peer-
reviewed online survey. The study was endorsed
by the Portuguese Society of Senology and Por-
tuguese Medical Association, and complied
with the rules of the European Union’s General
Data Protection Regulations. Since this was a
survey-based study with a targeted audience of
anonymized medical oncologists, local ethics
committee approval was not necessary.

Survey

The online survey, created using Google Forms
software, contained 42 questions regarding the
sociodemographic characteristics of respon-
dents (questions 1–10), COVID-19 testing of
patients (questions 11–14), (neo)adjuvant
treatment (questions 15–22 and 26), treatment
of metastatic disease (questions 27–32), and
other aspects of breast cancer management
(questions 23–25 and 33–42). Completion time
was approximately 10 min.

The survey was sent by email to members of
the Portuguese Society of Senology and the
Portuguese Medical Association on December 3,
2020. It was also available online for 3 months
(from December 2020 to February 2021) via the
websites of these associations, and links to the

survey on these websites were shared on social
media (Facebook, LinkedIn, and WhatsApp).

Endpoints and Outcome Measures

The study examined the impact of the COVID-
19 pandemic on (neo)adjuvant treatment (i.e.,
type and frequency) and metastatic treatment
(i.e., type, frequency, and formulation) in
patients with triple-negative, human epidermal
growth factor receptor 2 (HER2)-positive or
hormone receptor-positive disease. Addition-
ally, the survey evaluated eventual changes in
some aspects of breast cancer management
since the start of the pandemic, including pre-
scription of ovarian suppression, bisphospho-
nates, granulocyte colony-stimulating factor (G-
CSF), and corticosteroids; the use of genomic
profiling to determine treatment; referrals to
clinical trials and palliative care; and the use of
telemedicine.

Statistical Analysis

With regard to sample size, it was estimated
that, among an overall population of 293
medical oncologists working in the public
health system [25] (in the case of a two-category
grouping of answers), 100 respondents would
allow a margin of error in the estimate of
approximately 8.0%, with a 95% confidence
level.

The answers obtained for each specific topic
were compared by applying a McNemar test to
detect differences between practices in the per-
iod before the COVID-19 pandemic and those
reported during the pandemic. Changes in
practices were examined between respondents,
as well as comparing practices before versus
during the pandemic. Additionally, descriptive
analyses were conducted to explore whether
changes in practices differed according to
respondents’ country regions, case volumes,
and type of practice. Chi-squared tests were
two-sided and a P-value of\0.05 was consid-
ered statistically significant. Statistical analyses
were conducted with SPSS for MacOS, version
28.0, and Excel v.16.52.
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RESULTS

Respondents

A total of 129 medical oncologists involved in
breast cancer care completed the survey. Of
these, 108 worked in the public health system,
thus meeting the desired sample size permitting
adequate detection of statistical differences. The
majority of respondents were aged\40 years
(57.4%) and female (65.1%); almost half
(48.1%) were from the Lisbon and Tagus Valley
Region (Table 1). Most respondents worked
exclusively in public practice (65.1%), in large
institutions (i.e.,[200 new breast cancer cases
per year; 48.1%), with a multidisciplinary team
dedicated exclusively to breast cancer (77.5%)
and/or multidisciplinary tumor board in breast
cancer care (98.4%) (Table 1). The majority of
respondents (71.3%) reported a decrease in new
breast cancer cases between March and May
2020 (i.e., the first lockdown period due to the
COVID-19 pandemic in Portugal).

Table 1 Demographics of respondents

Parameter N = 129

Age, years, n (%)

\ 40 74 (57.4)

40–50 26 (20.2)

[ 50 29 (22.5)

Sex, n (%)

Male 45 (34.9)

Female 84 (65.1)

Regional health administration, n (%)

Lisbon and Tagus Valley 62 (48.1)

North 33 (25.6)

Central 9 (7.0)

Azores 8 (6.2)

Algarve 7 (5.4)

Alentejo 6 (4.7)

Madeira 4 (3.1)

Median duration of clinical practice (range),

years

5 (0–37)

Institution, n (%)a

Multidisciplinary team dedicated exclusively

to breast cancer

100

(77.5)

Multidisciplinary tumor board in breast

cancer care

127

(98.4)

Type of practice, n (%)

Exclusively public 84 (65.1)

Exclusively private 21 (16.3)

Public and private 24 (18.6)

Annual breast cancer cases, n (%)

[ 200 62 (48.1)

100–200 44 (34.1)

50–100 15 (11.6)

\ 50 8 (6.2)

Multidisciplinary tumor board in breast

cancer care

127

(98.4)

Table 1 continued

Parameter N = 129

Type of practice, n (%)

Exclusively public 84 (65.1)

Exclusively private 21 (16.3)

Public and private 24 (18.6)

Annual breast cancer cases, n (%)

[ 200 62 (48.1)

100–200 44 (34.1)

50–100 15 (11.6)

\ 50 8 (6.2)

aInstitutions could have both a multidisciplinary team
dedicated exclusively to breast cancer and a multidisci-
plinary tumor board in breast cancer care
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COVID-19 Testing

Overall, 99.2% of respondents reported COVID-
19 testing of patients before each new treatment
(e.g., chemotherapy, radiation therapy, or sur-
gery), and 90.7% reported testing of patients

Table 2 Impact of COVID-19 pandemic on (neo)adju-
vant treatment of breast cancer

Disease or treatment type N = 129

Breast cancer C 2 cm and/or node positive disease,a

n (%)

Maintained neoadjuvant therapy 129
(100.0)

Operable locally advanced breast cancer,b n (%)

Maintained neoadjuvant therapy 82 (63.6)

Maintained adjuvant therapy 28 (21.7)

Changed to adjuvant therapy 12 (9.3)

Changed to neoadjuvant therapy 7 (5.4)

Neoadjuvant hormone therapy or chemotherapyc due to the
potentially more difficult access to surgery during the
pandemic, n (%)

Yes, with lower frequency 1 (0.8)

Yes, with the same frequency 17 (13.1)

Yes, with greater frequency 54 (41.9)

No 57 (44.2)

Preference for adjuvant short-term chemotherapy
regimens,d n (%)

Maintained preference for chemotherapy without
anthracyclines

55 (42.6)

Changed preference to chemotherapy with
anthracyclines

1 (0.8)

Maintained preference for chemotherapy with
anthracyclines

59 (45.7)

Changed preference to chemotherapy without
anthracyclines

6 (4.7)

Do not generally prescribe short-term
chemotherapy regimens

8 (6.2)

Preferred taxanes regimen in the sequential scheme of
chemotherapy, n (%)

Maintained preference for weekly paclitaxel 72 (55.8)

Changed preference to docetaxel q3w 28 (21.7)

Maintained preference for docetaxel q3w 15 (11.6)

Changed preference to weekly paclitaxel 4 (3.1)

Other 7 (7.8)

Maintained/changed preference to dose-dense
paclitaxel

5 (3.9)

Maintained/changed preference to paclitaxel q3w 2 (1.6)

Table 2 continued

Disease or treatment type N = 129

Preferred taxanes regimen associated with (dual) anti-HER2
blockade, n (%)

Maintained preference for weekly paclitaxel 72 (55.8)

Changed preference to docetaxel q3w 21 (16.3)

Maintained preference for docetaxel q3w 33 (25.6)

Changed preference to weekly docetaxel 3 (2.3)

(Neo)adjuvant chemotherapy with anthracyclines (standard
versus dose-dense),e n (%)

Maintained preference for standard regimen 24 (18.6)

Changed preference to dose-dense regimen 2 (1.6)

Maintained preference for dose-dense regimen 89 (69.0)

Changed preference to standard regimen 14 (10.8)

Neoadjuvant carboplatin,f n (%)

Yes, with lower frequency 16 (12.4)

Yes, with the same frequency 93 (72.1)

Yes, with greater frequency 2 (1.5)

No 18 (14.0)

Adjuvant capecitabine,f n (%)

Yes, with lower frequency 6 (4.65)

Yes, with the same frequency 106
(82.2)

Yes, with greater frequency 6 (4.65)

No 11 (8.5)

HER2 human epidermal growth factor receptor 2, q3w every
3 weeks
aTriple-negative or HER2-positive disease
bLuminal B-like/HER2-negative disease
cNeoadjuvant in certain contexts (e.g., luminal A-like)
dIn patients with no relevant comorbidities
eTriple-negative and/or lymphatic disease-positive breast cancer
fTriple-negative disease
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before each cycle of outpatient-based treatment.
During radiation therapy, 123 respondents
(95.3%) reported COVID-19 testing, either
weekly (65.1%), every 2 weeks (29.3%), every
3 weeks (4%), or according to other schedules
(1.6%).

Impact of the COVID-19 Pandemic
on (neo)Adjuvant Treatment of Breast
Cancer

Survey responses regarding the use of (neo)ad-
juvant treatment during the COVID-19 pan-
demic are shown in Table 2; a number of trends
were observed. All respondents maintained the
use of neoadjuvant therapy for triple-negative
or HER2-positive tumors C 2 cm and/or lymph
node-positive disease (Table 2). Comparing
practices before and during the pandemic, 5.4%
of respondents reported an increase in the use
of neoadjuvant versus adjuvant therapy for
operable locally advanced breast cancer (lumi-
nal B-like/HER2-negative) (P = 0.343; Figure S1a
in the Supplementary Material), and 41.9% of
respondents reported an increase in the use of
neoadjuvant hormone therapy or chemother-
apy for luminal A-like/HER2-negative disease
because surgery became more difficult to access
(Table 2). Also, regarding adjuvant short-term
chemotherapy regimens, a slightly greater pro-
portion of respondents changed their prefer-
ence to anthracycline-free regimens versus an
anthracycline-containing regimen (Table 2),
although this difference did not reach statistical
significance (P = 0.435). However, data differed
according to respondents’ case volume, with a
higher proportion of the respondents with lar-
ger case volumes maintaining or changing to
anthracycline-free regimens (P = 0.002; Fig-
ure S2a in the Supplementary Material).

The use of weekly rather than 3-weekly
docetaxel in the sequential chemotherapy regi-
men decreased by 21.7% and use of weekly
versus 3-weekly paclitaxel in combination with
anti-HER2 therapy decreased by 16.3% during
the pandemic compared with before (P = 0.003;
Figures S1b and S1c in the Supplementary
Material). Moreover, 10.8% of respondents sta-
ted that they reduced the use of dose-dense

anthracycline-based (neo)adjuvant chemother-
apy (P = 0.144 vs. before the pandemic; Fig-
ure S1d in the Supplementary Material). There
were statistically significant regional differences
(P\0.001) in medical oncologists’ preferences
regarding the use of taxane-based regimens
associated with anti-HER2 blockade (Figure S3a
in the Supplementary Material). There were also
statistically significant differences in short-term
chemotherapy preferences, according to case-
volume (P = 0.040; Figure S2b in the Supple-
mentary Material). The use of neoadjuvant car-
boplatin and adjuvant capecitabine for triple-
negative breast cancer remained mostly
unchanged (72.1% and 82.2%, respectively),
with only 12.4% and 4.7% of respondents,
respectively, claiming that they used it less
frequently.

Impact of the COVID-19 Pandemic
on Treatment of Metastatic Breast Cancer

Survey responses regarding treatment of meta-
static disease during the COVID-19 pandemic
are shown in Table 3. The COVID-19 pandemic
did not affect the clinical decision regarding
breast cancer treatment for the most aggressive
scenarios.

For triple-negative breast cancer without
visceral crisis, first-line preferences for either
single-agent therapy or polychemotherapy/
chemoimmunotherapy remained largely
unchanged during the pandemic compared
with before (P = 0.886; Figure S4a in the Sup-
plementary Material).

Similarly, for triple-negative breast cancer
with visceral crisis, first-line preferences
remained largely unchanged during the pan-
demic, with only 2.3% of respondents decreas-
ing the use of combination regimens (P = 0.923;
Figure S4b in the Supplementary Material);
however, statistically significant regional dif-
ferences in medical oncologists’ preferences
were observed (P = 0.014; Figure S3b in the
Supplementary Material). When a chemother-
apy agent was available in both oral and intra-
venous formulations, 37.2% of respondents
preferred the oral formulation, with changes in
practices noted during the pandemic compared
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with before (P = 0.119; Figure S4c in the Sup-
plementary Material). Also, the use of metro-
nomic chemotherapy significantly increased
during the pandemic were compared with
before (P\0.001).

Table 3 Impact of COVID-19 pandemic on treatment of
metastatic breast cancer

Disease or treatment type N = 129

Triple-negative disease without visceral crisis,

n (%)

Maintained preference for single-agent

chemotherapy

91 (70.5)

Changed preference to combined regimen

(i.e., polychemotherapy or

chemoimmunotherapya)

3 (2.3)

Maintained preference for combined regimen

(i.e., polychemotherapy or

chemoimmunotherapya)

30 (23.3)

Changed preference to single-agent

chemotherapy

5 (3.9)

Triple-negative disease with visceral crisis,

n (%)

Maintained preference for single-agent

chemotherapy

44 (34.1)

Changed preference to combined regimen

(i.e., polychemotherapy or

chemoimmunotherapya)

7 (5.4)

Maintained preference for combined regimen

(i.e., polychemotherapy or

chemoimmunotherapya)

75 (58)

Changed preference to single-agent

chemotherapy

3 (2.3)

Oral versus IV chemotherapy (for the same

agent), n (%)

Maintained preference for oral administration 69 (53.5)

Changed preference to IV administration 2 (1.5)

Maintained preference for IV administration 10 (7.8)

Changed preference to oral administration 48 (37.2)

Metronomic chemotherapy,b n (%)

Yes, with lower frequency 3 (2.3)

Yes, with the same frequency 67 (51.9)

Yes, with greater frequency 30 (23.3)

No 29 (22.5)

Table 3 continued

Disease or treatment type N = 129

Hormone receptor-positive disease, less

aggressive,c n (%)

Maintained preference for hormone therapy

alone

43 (33.3)

Changed preference to hormone therapy

combined with cyclin inhibitors

4 (3.1)

Maintained preference for hormone therapy

combined with cyclin inhibitors

68 (52.7)

Changed preference to hormone therapy

alone

14 (10.9)

Hormone receptor-positive disease, more

aggressive,d n (%)

Maintained preference for hormone therapy

alone

4 (3.1)

Changed preference to hormone therapy

combined with cyclin inhibitors

8 (6.2)

Maintained preference for hormone therapy

combined with cyclin inhibitors

117

(90.7)

Changed preference to hormone therapy

alone

0 (0)

Usual scheme of monitoring response and AEs

in patients receiving cyclin inhibitors, n (%)

Twice in 2 weeks for two cycles, then

monthly

92 (71.3)

Monthly 35 (27.1)

Other 2 (1.6)

AEs adverse events, IV intravenous
aIf programmed death-ligand 1 C 1%
bIn selected cases
cLess aggressive disease (e.g., older patients or patients with
bone-only disease)
dMore aggressive disease (e.g., visceral disease)
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For hormone receptor-positive breast cancer,
10.9% of respondents reduced their use of
cyclin inhibitors in combination with hormone
therapy to hormone therapy alone in patients
with less aggressive features (e.g., those of older
age or with bone-only disease) (P = 0.393 vs.
before the pandemic; Figure S4d in the Supple-
mentary Material), whereas 6.2% of respon-
dents increased their use of cyclin inhibitors in
combination with hormone therapy in patients
with more aggressive features (e.g., visceral dis-
ease) (P = 0.519 vs. before the pandemic; Fig-
ure S4e in the Supplementary Material). The
majority of respondents monitored adverse
effects in patients receiving cyclin inhibitors
during the pandemic either every 2 weeks dur-
ing the first two cycles and then monthly
thereafter (recommended) or monthly; only
two respondents (1.6%) used another monitor-
ing schedule (e.g., every 2 months, or monthly
until dose stabilization and then every two
cycles).

Table 4 Impact of COVID-19 pandemic on other aspects
of breast cancer management

Parameter N = 129

Ovarian suppression, n (%)

Prefer chemical over surgical 68 (52.7)

Prefer replacement of monthly with a

quarterly scheme

65 (50.4)

Bisphosphonates (adjuvant treatment), n (%)

Maintained preference for oral administration 17 (13.2)

Changed preference to IV administration 1 (0.8)

Maintained preference for IV administration 81 (62.8)

Changed preference to oral administration 21 (16.2)

Do not prescribe this type of drug in adjuvant

treatment

9 (7.0)

Bisphosphonates (metastatic treatment), n (%)

Maintained preference for monthly scheme 39 (30.2)

Changed preference to quarterly scheme 53 (41.1)

Maintained preference for quarterly scheme 37 (28.7)

Increased use of G-CSF/GM-CSF, n (%) 68 (52.7)

Reduced use of corticosteroids, n (%) 12 (9.3)

Early referral to palliative care, n (%)

Yes, with lower frequency 4 (3.1)

Yes, with the same preference 95 (73.6)

Yes, with greater frequency 14 (10.9)

No 16 (12.4)

Reduced referral/inclusion in clinical trials,

n (%)

68 (52.7)

First-/second-generation platforms/signaturesa,

n (%)

Yes, with lower frequency 2 (1.5)

Yes, with the same frequency 101

(78.2)

Yes, with greater frequency 15 (11.6)

No 11 (8.5)

Genomic profiling of breast cancer, n (%)

Yes, with lower frequency 3 (2.3)

Table 4 continued

Parameter N = 129

Yes, with the same frequency 76 (58.9)

Yes, with greater frequency 4 (3.1)

No 46 (35.7)

Implementation of telemedicineb pre-COVID-

19, n (%)

12 (9.3)

Types of response/surveillance assessment

appointments, n (%)

Same frequency of face-to-face appointments 17 (13.2)

Reduced use of face-to-face appointments and

promotion of telemedicine

102

(79.1)

Almost exclusively telemedicine 8 (6.2)

Other 2 (1.5)

G-CSF granulocyte colony-stimulating factor, GM-CSF
granulocyte–macrophage colony-stimulating factor, IV
intravenous
aMammaPrint, Oncotype Dx, EndoPredict, Prosigna or
Breast Cancer Index
bIn selected cases
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Impact of the COVID-19 Pandemic
on Other Aspects of Breast Cancer
Management

Responses regarding complementary care dur-
ing the COVID-19 pandemic are shown in
Table 4. Regarding ovarian suppression, about
one half of the respondents chose chemical
ovarian suppression over surgical methods, and
about 50% preferred quarterly to monthly reg-
imens. There was an overall increase in the use
of oral bisphosphonates of 15.4% compared
with before the pandemic (P = 0.015). Also, in
the metastatic setting, while nearly 60% of
respondents maintained schedule of bisphos-
phonate administration, 41.1% of respondents
changed their preference from monthly to
quarterly administration during the pandemic
(P = 0.25). Overall, the use of G-CSF increased
in more than half of the respondents and 9.3%
described reducing the use of corticosteroids
(Table 4). There was an increased awareness of
the importance of seasonal influenza and
pneumococcal vaccination in cancer patients
(66.9%).

The use of first- or second-generation plat-
forms/signatures (i.e., MammaPrint, Oncotype
Dx, EndoPredict, Prosigna, or Breast Cancer
Index) and molecular profiling tests (i.e., next-
generation sequencing) to guide therapy deci-
sion-making increased only slightly (Table 4).
About half of the respondents reported lower
referral of patients to clinical trials, and there
was a small increase in early referral to palliative
care. There were statistically significant regional
differences in medical oncologists’ attitudes
regarding palliative care referral, with respon-
dents from the Lisbon and Tagus Valley region
being less likely to refer patients to palliative
care than those from Northern Portugal
(P = 0.004).

Almost 80% of respondents reported a
reduction in the use of face-to-face appoint-
ments and increased use of telemedicine
(Table 4). Respondents who worked in public
centers were significantly more likely to use
telemedicine almost exclusively than those who
worked exclusively in private centers (69/84
[82%] vs. 14/21 [66%]) and to promote the use
of telemedicine over face-to-face visits

(P = 0.027; Figure S5 in the Supplementary
Material), although it is important to note the
difference in numbers of respondents in public
versus private centers when making this
comparison.

DISCUSSION

Our study showed that 71.3% of respondents
reported a reduction in visits for new cases of
breast cancer during the COVID-19 pandemic
(i.e., March–May 2020), and a preference for the
use of telemedicine rather than face-to-face
visits by 79.1% of medical oncologists. Also,
most patients ([ 90%) were tested for COVID-
19 before each cycle of therapy and during
radiotherapy. This is to be expected given that,
at the time this survey was conducted, Portugal
had reported more than half a million SARS-
CoV-2 infections and almost 9000 COVID-19-
related deaths, and the country was facing a
third wave of infections with their national
health system on the brink of collapse [26].
However, during this time, it is reassuring to
note that the COVID-19 pandemic did not
appear to affect clinical decision-making with
regard to the most aggressive breast cancer
indications, such as triple-negative and HER2-
positive disease, and in patients with visceral
crisis.

In the current study, the use of neoadjuvant
chemotherapy was maintained by all medical
oncologists for triple-negative or HER2-positive
tumors C 2 cm and/or lymph node-positive
disease, increased use of neoadjuvant treatment
was reported by 5.4% and 41.9%, when access
to surgery was difficult, in patients with luminal
B-like and luminal A-like breast cancer, respec-
tively. In the (neo)adjuvant setting, the use of
weekly paclitaxel, carboplatin, and dose-dense
anthracycline regimens decreased, but the use
of adjuvant capecitabine in patients with triple-
negative residual disease after neoadjuvant
treatment was maintained. Omitting anthracy-
clines can result in a substantial reduction in
potential serious toxicities while still achieving
optimal treatment outcomes [27]. Results from
ongoing de-escalation trials may provide
answers regarding how to maximize
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chemotherapy benefits while minimizing
undesired impacts of adverse events on patients’
quality of life [27]. Also, considering the similar
efficacy of the two taxanes [28], an increased
preference for docetaxel every 3 weeks appears
reasonable during the COVID-19 pandemic in
order to reduce the number of hospital visits.
However, the increased risk of hematologic
toxicity associated with the use of docetaxel
every 3 weeks, including the higher rates of
febrile neutropenia and infections [28], needs to
be taken into account. The anticipated increase
in hematologic toxicity may explain the
observed increase in G-CSF prescription as a
primary prophylactic measure, and potentially
the lower rates of corticosteroid prescription as
supportive treatment, given the immunosup-
pressive effects of these agents [29]. Interest-
ingly, only about 4% of the respondents used
dose-dense paclitaxel, despite studies demon-
strating superiority of this regimen versus a
3-weekly regimen [30]. Studies suggest that
routine G-CSF during dose-dense paclitaxel can
be omitted without compromising safety [31].

Results of the current study also show that,
in the metastatic setting, first-line therapies
were maintained for triple-negative disease, the
use of oral formulations of chemotherapy
agents and metronomic chemotherapy regi-
mens increased, and the use of cyclin-depen-
dent kinase (CDK) 4/6 inhibitors in
combination with hormone therapy decreased
for less aggressive disease and increased for dis-
ease with more aggressive features.

For patients with less aggressive and more
aggressive metastatic disease, more than 50%
and 90% of responding medical oncologists,
respectively, acknowledged maintaining the use
of CDK4/6 inhibitors in combination with first-
line hormone therapy. In addition, while
almost 11% of respondents reported a reduced
use of CDK4/6 inhibitors in patients with less
aggressive disease, the same was not true for
those with more aggressive disease, with almost
97% of respondents prescribing these agents. In
patients with less aggressive disease, the risk of
hematologic toxicity and the need for close
monitoring may be possible explanations for
the observed decrease in CDK4/6 inhibitor use.
Despite high rates of grade 3–4 neutropenia

reported with cyclin inhibitors [32], the inci-
dence of febrile neutropenia is low; thus, the
COVID-19 pandemic had less impact on the use
of these agents for the treatment of patients
with more aggressive disease scenarios (e.g.,
visceral crisis). Almost 30% of responding
medical oncologists indicated that they used
monthly monitoring for adverse events during
the pandemic in patients receiving cyclin inhi-
bitors instead of every 2 weeks during the first
two cycles, then monthly as recommended in
the manufacturers’ labelling information for
these agents [33–35]. Instead of reducing
important monitoring for adverse events, alter-
native strategies may include the use of external
laboratories for blood testing, telephone follow-
up conducted by nurses, or home delivery of
drugs in order to limit the number of hospital
visits. The use of oral rather than IV formula-
tions, where available, and metronomic
chemotherapy regimens, where appropriate,
help in this regard.

Regarding complementary therapy, the use
of oral and quarterly schedules of bisphospho-
nates was reportedly increased during the
COVID-19 pandemic in the current study, early
referral to palliative care increased, and partici-
pation in clinical trials was reduced. A specula-
tive reason for increased early referral to
palliative care may be that more late-stage
breast cancer diagnoses were made, related to
the delays in breast cancer screening and lock-
down periods. Another hypothetical explana-
tion could be that a reduction in the usage of
later lines of chemotherapy with less benefit
and higher risk of cumulative toxicity may have
resulted in early referral.

It is important to compare the ‘‘Portuguese
reality’’ during the worst COVID-19 wave with
that of other countries under similar circum-
stances. To this end, results of the current study
are in line with those reported in studies in
other countries [36, 37]. For example, a similar
study utilizing a 29-question survey with
responses from 165 medical oncologists acces-
sed via the Italian Association of Medical
Oncology (AIOM) and Italian Breast Cancer
Study Group (GIM) mailing lists, showed
reduced use of (neo)adjuvant weekly paclitaxel
or a dose-dense schedule for anthracycline-
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based chemotherapy during the COVID-19
outbreak, and reduced use of first-line weekly
paclitaxel for HER2-positive disease or CDK4/6
inhibitors for luminal tumors with less aggres-
sive characteristics in the metastatic setting
[36, 37]. Furthermore, a cross-sectional study
(LACOG 0420) surveying investigators and
research coordinators (n = 90) from research
centers in Latin America demonstrated that
oncology clinical trials have been significantly
affected during the pandemic in Latin America
[37].

The true cost of the COVID-19 pandemic on
the global oncology community will remain
unknown for many years, likely until the pan-
demic is over. Some countries will experience a
greater impact of COVID-19, particularly those
with a high prevalence of SARS-CoV-2 infection
and those with poorer healthcare infrastruc-
ture/oncology management systems. Oncology
services in countries with virtual elimination of
the virus were able to quickly resume/catch-up
following lockdown periods [17], whereas
recovery in other countries will be an extremely
long process. It is important that individual
countries report data regarding changes to
oncology management so that responses to the
current pandemic can be adapted and
improved, and lessons learned in the event of a
future pandemic.

A useful change to clinical practice reported
in the current study that could be retained in
the post-COVID-19 period is the use of tele-
medicine alternated with face-to-face appoint-
ments in selected cases during surveillance or
active treatment stages (e.g., for patients living
far from cancer centers and during follow-up
periods). Implementation of telemedicine net-
works between hospitals, patients, and their
caregivers using ‘‘home-specialized’’ health
teams may allow for drug administration with
continuous monitoring of treatment adverse
effects, as well as some examinations (e.g.,
blood analysis) and/or procedures. Moreover,
such a strategy would reduce hospital visits,
improve healthcare logistics, and decrease the
risk of nosocomial infections and psychological
stress caused by lengthy hospital stays [38].
Another benefit of the COVID-19 pandemic
may be an improved awareness of the

importance of seasonal influenza vaccination in
patients with cancer, who are more prone to
secondary and opportunistic infections. In
addition, it may be useful to retain the
increased preference for oral over intravenous
formulations of cancer therapies, as well as the
use of quarterly zoledronic acid and chemical
ovarian suppression instead of monthly, the
greater use of genomic platforms/signatures and
molecular profiling to better guide systemic
treatment, and the increased use of metronomic
chemotherapy in metastatic disease.

Inclusion of 129 medical oncologists from
throughout the country, including 108 medical
oncologists working in the public health sys-
tem, is a positive feature of the current study,
ensuring that the data are representative of the
national reality in Portugal, reflecting the
national health system’s breast cancer manage-
ment during the COVID-19 pandemic. Since
the majority of medical oncologists in Portugal
work in the National Health Service, and with a
reported 293 medical oncologists, specialists,
and consultants working in the National Health
Service in 2019 [25], this suggests that we cap-
tured data from almost one third of Portugal’s
medical oncologists, representing an excellent
response rate from this source. Furthermore,
according to the information provided to the
authors by the administrative staff of the Por-
tuguese Society of Senology (SPO), there are 36
registered breast cancer centers in Portugal,
with a median of three medical oncologists per
center.

However, this study also has some important
limitations. For example, the observational
nature of the study design and the fact that
surveys are subject to recall and response bias
are considerable limitations. Also, most
respondents were relatively young specialists
(i.e., aged\ 40 years) and with a median of only
5 years of clinical practice, possibly indicating
selection bias which may have influenced the
results. Furthermore, given the heterogeneous
hospital organizations and COVID-19 burden
across Portugal, it would have been interesting
to compare practices between the various
regions of Portugal; however, small sample sizes
for many regions precluded this. Finally,
another possible limitation of the study is the
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absence of a survey conducted early in the
pandemic in Portugal (i.e., March 2020), which
would have permitted comparison with the
current survey conducted later in the pandemic.

Although several similar studies have repor-
ted the impact of the COVID-19 pandemic on
the management of cancer patients [11–20], our
survey characterizes a real-world scenario with
regard to breast cancer management during the
earlier stages of the COVID-19 pandemic in
Portugal. Our survey also focused on the first
year of the pandemic, as no local standardized
practices were in place to manage the issues that
arose, and may be regarded as a framework to
prepare for future situations like the current
pandemic. Since some specialized breast cancer
centers in Portugal are not considered for
referral and hospitalization of COVID-19
patients, it would be interesting to examine
differences in clinical practices between these
and centers where COVID-19 patients are trea-
ted. A follow-up survey would be useful to
evaluate further changes to clinical oncology
practices over time as our healthcare system
adapts to a new era in which evolving COVID-
19 variants will emerge. Within this context, it
would be useful to understand variations
between countries with respect to COVID-19
vaccination practices, including the potential
role of booster doses and seasonal vaccination
in high-risk patients, such as those with active
cancer [39]. Of note, COVID-19 vaccination was
only available for priority high-risk patient
groups at the time of this survey, including
frontline healthcare professionals, armed forces,
and patients aged C 65 years, which excluded
most patients with breast cancer. Therefore,
collection of data related to COVID-19 vacci-
nation (including the primary scheme and
booster vaccination) should be included in a
future survey.

CONCLUSIONS

Our data indicate that medical oncologists in
Portugal have implemented many changes to
their practices to optimize breast cancer care
and reduce the risk of infection in patients with
breast cancer during the COVID-19 pandemic.

Although most of the changes were reasonable
responses to the current healthcare emergency,
the true impact of the COVID-19 pandemic on
patient outcomes remains unknown. Remark-
ably, the majority of survey respondents con-
tinued to work within a breast cancer unit, and
the response rate was higher than expected,
allowing for the collection of an adequate
number of responses to provide a representative
picture of the impact of the COVID-19 pan-
demic on breast cancer management in
Portugal.
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