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Introduction

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) associated disease (COVID-19), first recognized in Wuhan, in December 
2019, was declared by the World Health Organization (WHO) as a global pandemic on 11th March 2020 (1). On March 2nd, 2020, the first 
COVID-19 cases were confirmed in Portugal. Only sixteen days later, 642 cases and three deaths were reported. The Portuguese authorities 
took early action to control the COVID-19 outbreak, initiating lockdown measures and declaring a state of emergency on March 18th, 2020 
(2). By the beginning of April 2020, over 1 million cases of confirmed infections and over 60 thousand deaths from COVID-19 were reported 
worldwide. Over the last year the COVID-19 pandemic has led to more than 100 million cases and 2.8 million deaths worldwide (3).

Older age and comorbid disease, such as cancer, have been identified as potential risk factors for poor prognosis in COVID-19, including the 
need for intensive care, invasive ventilation, and death (4). Despite data that suggest that COVID-19 is typically more severe and lethal among 
people with underlying medical conditions, including active cancer, such risk may be influenced by the type of cancer, treatment, time since 
treatment, patient age and comorbid medical conditions (5-7).

Moreover, the COVID-19 pandemic represents a global challenge, not only for reorganization of health care resources in order to minimize 
exposure risks, especially in oncology settings, but also in ensuring the continuity of care during cancer diagnosis and treatment (8).
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International guidelines have been published to guide patients 
and healthcare professionals for the prevention and management 
of COVID-19 in order to maximize the available resources. The 
European Society for Medical Oncology (ESMO) has established 
guidance for clinicians, defining levels of priorities regarding 
medical interventions, based on the ESMO Magnitude of Clinical 
Benefit Scale (MCBS), a public health tool intended to support 
the uptake of medical interventions in oncology (9). In parallel, 
local and national guidelines were published (10). The Portuguese 
Society of Oncology (SPO) published recommendations that were 
taken into account by the Portuguese health authorities to issue a 
standard of action in the provision of care to cancer patients, in 
April 2020 (11).

Despite cancer centers/departments continuing to function, the 
imposition of the national lockdown resulted in a reduction in the 
numbers of patients accessing healthcare. Delay in cancer diagnosis 
and treatment due to the COVID-19 pandemic is a major concern, 
but the true impact is not yet clearly established (12-14).

Although breast cancer (BC) is one of the most frequent cancers 
and represents the leading cause of oncological death among women 
worldwide, there has been an improvement in terms of prognosis over 
the last 20–30 years. The significant gains were largely attributable 
to early detection and systemic therapies. ESMO recommendations 
prioritized highest risk BC, in accordance with current clinical 
practice, to maintain improved survival (15).

The scale of the diagnostic and treatment delay attributed to the 
pandemic and whether it is equally distributed is currently unknown. 
Using data from a single center, our study aimed to evaluate the 
consequences of the pandemic on the referral of patients with BC to 
the medical oncology unit, compared with the previous year.

Materials and Methods

The purpose of this non-experimental, descriptive, retrospective, 
single-institution analysis was to evaluate the impact of the COVID-19 
pandemic on the admission demographics and characteristics of BC 
patients between March 2020 and March 2021, compared to the 
same period one year previously. BC patients were evaluated who were 
referred to the medical oncology department after multidisciplinary 
board discussion, which had been taking place virtually since April 
2020. 

Clinical records were used for the data collection for each patient. 
Baseline demographic information included sex, age, Eastern 
Cooperative Oncology Group (ECOG) performance status and 
previous history of BC. Age at diagnosis was grouped into <40, 40-
64 and ≥65 years. Tumor characteristics included histopathology, 
molecular subtypes based on hormone receptor (HR) and human 
epidermal growth factor receptor 2 (HER2) status. HR and HER2 
status were combined to form the variable “tumor subtype”, as follows: 
HR+/HER2+; HR+/HER2−; HR−/ HER2+; and HR−/HER2−. 
Clinical TNM stage was defined according to the eighth edition of 
the American Joint Committee on Cancer (AJCC) Staging Manual.

The research was conducted ethically according to the principles of 
the Declaration of Helsinki. The authors confirm that patient written 
informed consent was obtained. Data were extracted from clinical files 
and is completely anonymous with no personal information being 
collected. The paper is exempt from ethical committee approval due to 

its retrospective, non-interventional nature and non-identifiable data 
collected.

Statistical Analysis

Descriptive statistics were generated for all data collected. For 
categorical variables, frequency tables were created to evaluate 
distributions and analyzed using Fisher's exact test (two-sided). Two-
tailed p values below 0.05 were considered statistically significant. 
Statistical analyses were performed using SPSS software, version 23 
(IBM Inc., Armonk, NY, USA).

Results

The demographic, clinical and pathological characteristics of the 
patients included in the analyses are listed in Table 1. Between March 
2020 to March 2021, 97 individuals (94 women and 3 men) were 
referred to the medical oncology unit for suspected BC. From March 
2019 to March 2020, 162 patients were referred (160 women and 
2 men), a reduction in first appointment admission of 40.1%. No 
statistically significant difference in the distribution of ECOG 
performance status was observed between the two periods (p=0.366). 
Median age at diagnosis was 61 and 58 years, in 2020 and 2019 
respectively, with a similar distribution of age groups <40, 40-64, ≥65 
years in both periods (p=0.744). 

At pathological examination in the lockdown period (2020-2021), 
most cases (n= 87, 89.6%) were reported as invasive ductal carcinoma, 
while five cases (5.2%) were lobular carcinoma and five cases (5.2%) 
were defined as "others". No statistically significant differences were 
found with this classification from the earlier pre-lockdown period. 
Regarding BC biological subtypes, after March 2020, 17 patients 
(17.5%) were HR+/HER2+, 56 (57.7%) were HR+/HER2−, 5 
(5.2%) were HR−/HER2+, and 19 (19.6%) were HR−/HER2−. 
No statistically significant difference in the distribution of biological 
features was observed between the two periods (p=0.468). There was 
a statistically significant increase in the proportion of patients with 
bilateral BC at diagnosis after March 2020 (7.2% vs 1.9%, p=0.043).

Distribution by clinical prognostic TNM staging (8th edition AJCC) 
is shown in Table 2. There was a decrease in the number of stage I 
patients, from 30.9% in 2019 to 20.6% in 2020, however this was 
not significantly different (p=0.083). Overall, distribution of stages 
II-III BC did not significantly vary when compared between the two 
periods (stage IIA: p=0.761; stage IIB: p=0.702; stage III: p=1.000). 
By contrast, after initiation of lockdown measures in Portugal, a 
significant increase in the proportion of patients with metastatic BC at 
first admission for systemic therapy was found to have increased from 
13.6% in 2019 to 28.9% in 2020 (p=0.003).

Discussion and Conclusion

As expected, we found that the COVID-19 pandemic had a 
negative effect on referral of BC patients, with a 40% reduction in 
first appointment admissions at the medical oncology department, 
compared with the previous year.

Understanding the implications of the delay in diagnosis and access 
to treatment for BC cannot be entirely captured unless contextualized 
to the biology of the cancer and patterns of clinical presentation, 
including stage and setting of care (16). Our single-institution analysis 
reported a significant increase in the proportion of metastatic BC 
patients admitted for the first time for systemic therapy after initiation 
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of lockdown measures in Portugal. There was no statistically significant 
difference in patients with early BC. As a limitation, these interesting 
data may not reflect the true disruption due to COVID-19, since 
there was no evidence of a stage migration, but only an increase in 
the proportion of ab initio metastatic BC. However, we also observed 
a significant increase in the number of patients with bilateral BC at 
diagnosis after March 2020.

This analysis only included data from a single center, located in 
Lisbon, which will impair the generalization of our results to other 
settings. However, we are currently working on increasing the patient 
sample with the inclusion of other centers in Portugal. This will allow 
a more detailed picture to emerge concerning differences in diagnosis 
rates or treatment strategies between regions.

The burden of COVID-19 on health systems worldwide has important 
implications for cancer care that we will need to address. From the 

onset of the lockdown, essential diagnostic services were suspended 
or operating at substantially reduced capacity. These suspensions 
were due to the risk of exposure to SARS-CoV-2 for patients and 
clinicians, and because of redeployment of staff towards critical care 
to manage patients with COVID-19. A national population-based 
modeling study, using English National Health Service (NHS) cancer 
registration estimated a 7.9–9.6% increase in the number of deaths 
due to breast cancer up to year 5 after diagnosis (12). 

National screening services were widely suspended from the end 
of March 2020, and this will have contributed significantly to the 
decrease in the number of early breast cancers diagnosed and treated. 
There has been limited data about how the pandemic affected cancer 
care because of screening and treatment delays. Nyante et al. (17) 
reported maximum reductions in March 2020 for screening and 
diagnostic mammography and in May 2020 for biopsies. This deficit 
decreased gradually, with no significant difference between observed 

Table 1. Baseline demographic and pathological characteristics of patients diagnosed with invasive breast cancer and admitted 

in Oncology department according to year

2020–2021
97 patients

2019–2020
162 patients p-value

n (%) n (%)

Gender

Female 94 96.9 160 98.8
0.366

Male 3 3.1 2 1.2

ECOG performance status

0–1 91 93.8 155 95.7
0.562

≥2 6 6.2 7 4.3

Age at diagnosis (years)

<40 10 10.3 21 13.0

0.744
40–65 47 48.5 83 51.2

>65 40 41.2 58 35.8

Histology

Invasive ductal 87 89.6 144 88.9

0.699
Invasive lobular 5 5.2 12 7.4

Other 5 5.2 6 3.7

Subtype

HR + / HER2 - 56 57.7 99 61.1

0.468
HR + / HER2 + 17 17.5 32 19.8

HR - / HER2 + 5 5.2 3 1.9

HR - / HER2 - 19 19.6 28 17.2

Previous history of BC

Yes 11 11.3 9 5.6
0.099

No 86 88.7 153 94.4

Bilateral BC

Yes 7 7.2 3 1.9
0.043

No 90 92.8 159 98.1

Significant associations are bolded.

HR: Hormone receptor, HER2: Human epidermal growth factor receptor 2 status, BC: Breast cancer, n: Number
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and expected numbers by July and August 2020 compared with the 
pre pandemic population. A population-based analysis from the USA 
demonstrated that there was a substantial decrease in BC screening 
and diagnosis from March to July 2020 compared with March to July 
2019 (18). For example, mammographic screening decreased by up to 
85% and breast biopsies decreased by up to 71%. 

Similar results are reported from Europe. In England, routinely 
collected NHS cancer waiting time data were analyzed to compare 
activity for BC in the first six months of 2020 compared to the same 
period in 2019. The number of referrals for suspected BC was 28% 
lower and the number of patients who received their first treatment 
for a BC diagnosis was 16% lower. These data suggest that, while there 
was undoubtedly a marked decrease in the number of referrals made 
that may have led to a decrease in the numbers of newly diagnosed 
BC, the magnitude of the decrease in the number of cancers was not 
as large as initially feared. The observed fall was proportionately much 
larger in patients referred non-urgently for assessment compared to 
those referred urgently (40% versus 23%) (19). A population-based 
study from the Netherlands showed that the incidence of BC started 
to decline after social lockdown and the temporary pause in screening. 
This decrease was seen in all age groups and all regions, compared 
with reference data from 2018/2019. However, the incidence of 
stage IV tumors did not decline. As the incidence reduction mainly 
occurred for the lowest stage disease, the authors suggested that the 
delay in diagnosis would not have had a large impact on long-term 
outcomes (20). A multicentric analysis from Italy, reporting the 
effects in the first three months after lockdown, showed a significant 
difference in waiting times, proportion of patients with lymph-node 
involvement, and cancer grading, compared with the similar period 
from the previous year. Nonetheless, after multivariate analysis, the 
significantly longer waiting time on list during the lockdown, was 
the only predictive factor for lymph node involvement progression 
(21). In a population- and registry-based study from Croatia, the 
average monthly percent change in referrals after the initial lockdown 
measures were introduced was −11.0%, resulting in a 24% reduction 
in newly diagnosed BC cases during April, May, and June compared 
with the same period of 2019 (22). Moreover, from the point of view 
of the patient, in a US national survey of BC survivors, nearly half of 
respondents reported delays in cancer care in the early weeks of the 
COVID-19 pandemic (23).

Recent multicenter analysis, including breast cancer patients, showed 
that chemotherapy was not associated with an increased risk of 
infection with SARS-CoV-2, suggesting that chemotherapy can be 
safely administered and should not be withheld, particularly when 
given for curative intent (24).

Despite available data, the real long-term impact of the pandemic on 
BC patients it is not yet known. In the near future, it will be crucial 
to make decisions at both institutional and national level in order to 
restart cancer screening and set new priorities for BC treatment. 

In conclusion, one year after the first case, the COVID-19 
pandemic still represents a substantial challenge in cancer care in 
Portugal. Our study showed a negative effect on the referral of 
BC patients to medical oncology, with a 40% reduction in first 
appointment admissions and a significant increase in these patients 
that did attend having metastatic BC. Further work is needed to 
assess the impact of measures to manage the COVID-19 pandemic 
on BC outcomes. On the other side, national authorities need to 
restore BC screening services are much as possible while taking into 
account the continuing pandemic to minimize cancer treatment 
delays. 
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Table 2. Clinical prognostic TNM stage of patients with invasive breast cancer according to year

2020–2021
97 patients

2019–2020
162 patients p-value

n (%) n (%)

Clinical prognostic TNM stage

I 20 20.6 50 30.9 0.083

IIA 21 21.6 39 24.1 0.761

IIB 11 11.3 22 13.6 0.702

III 17 17.6 29 17.8 1.000

IV 28 28.9 22 13.6 0.003

Significant associations are bolded.

TNM stage was defined according to the eighth edition of the American Joint Committee on Cancer (AJCC) Staging Manual.

TNM: tumor (T), nodes (N), and metastases, n: Number
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