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ABSTRACT

Objective: The coronavirus disease-2019 (COVID-19) pandemic causes delays in the diagnosis and treatment of cancer patients due to fear of contagion 
and lockdown. This study aims to investigate the effects of the COVID-19 pandemic on breast cancer patients treated in our breast center.

Materials and Methods: Patients who applied to our clinic with the diagnosis of invasive breast cancer in March 2020 and March 2021 (Study Group) 
when the COVID-19 pandemic was observed, and in March 2019 and March 2020 before the COVID-19 pandemic (Control Group) were compared in 
terms of demographic, clinical and pathological characteristics. Statistical analyses were performed using the SPSS software version 21.

Results: There were 176 (46%) patients in the study and 206 (54%) patients in the control group. Almost a 15% reduction was detected in patients 
admitted during the COVID-19 pandemic. The rate of pre-menopausal patients and patient-related delay time (PRDT) were significantly higher in SG 
(57.7% vs. %45, p=0.013, 2.58 vs. 1.82-month, p=0.001, respectively). There was a larger tumor size and more metastatic lymph nodes after NAC in the 
SG, but the differences were not significant. There was no difference regarding breast cancer stages and molecular subtypes between the two groups, but 
there was significantly more de novo stage IV breast cancer in the SG (p=0.009). The incidence of neo-adjuvant chemotherapy and type of surgical therapy 
was similar between the two groups. 

Conclusion: COVID-19 pandemic caused a decrease in the number of patients who applied to our clinic and increased patient-related delay time due to 
fear of transmission and lockdown. The rate of de novo stage IV breast cancer was also significantly increased.
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Introduction

Coronavirus disease-2019 (COVID-19) pandemic started as a cluster of cases with pneumonia reported by the Wuhan Municipal Health 
Commission on December 31, 2019. On March 11, 2020, WHO (World Health Organization) assessed that COVID-19 can be characterized 
as a pandemic (1). The first COVID -19 case in Turkey was reported on March 11, 2020 (2). With the increase in COVID-19 cases, elective and 
non-urgent surgical procedures, including cancer, have been delayed in hospitals all over Turkey as in the whole world (3, 4). 

Along with the lockdowns, patients started to refrain from applying to hospitals. According to a report from Finland (5), the most common 
operation, laparoscopic appendicectomy, decreased by 32% three weeks before the lockdown in March 2020. According to the same report, 
hospital admissions decreased (5). 

Care of breast cancer patients affected by COVID-19 pandemic. Breast surgery delayed for early breast cancer patients if they had hormone 
receptor-positive cancers. Those patients were managed by endocrine treatment until appropriate conditions were established. At the beginning 
of May 2020, lockdown and restrictions eased. Patients with breast lumps or biopsy-proven breast cancer started to come to hospitals, and breast 
surgery started with precautions. 

Key Points

•	 Patient-related delay time increased during the COVID-19 pandemic.

•	 Frequency of de nevo metastatic breast cancer increased during the COVID-19 pandemic.

•	 Breast conservation rate did not change during the COVID-19 pandemic.
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In a study from Turkey, the total delay time in breast cancer treatment 
was almost 14 weeks (6). Thus, nearly one-third of the whole delay 
time was patient-related delay time. In the COVID-19 pandemic, it 
can be estimated easily that the patient-related delay time (PRDT) 
would be longer. 

The study aimed to compare characteristics of breast cancer patients 
treated in our breast center before and after the COVID-19 
pandemic.

Materials and Methods

The data required for this study was obtained from the patient 
records in our archive. The study group (SG) consisted of patients 
with invasive breast cancer treated between March 2020 and March 
2021. The control group (CG) was composed of patients treated in 
the pre-COVID-19 period (March 2019-March 2020). Demographic, 
clinical, pathological, and treatment characteristics of patients were 
recorded. PRDT (patient-related delay time) was defined as the time 
between the onset of first symptoms and the first medical visit (this 
analysis included only patients with self-detected cancers). System-
related delay time (SRDT) was the time between the first medical visit 
and the start of therapy. 

The breast cancer staging was done according to the AJCC 7th edition 
of the TNM cancer staging system. The Demiroğlu Science University 
Ethics Committee approved the study.

Statistical Analysis 

Statistical analyses were performed using the SPSS software version 21. 
The variables were investigated using visual (histograms, probability plots) 
and analytical methods (Kolmogorov-Smirnov test) to determine whether 
or not they are normally disturbed. Mann-Whitney U test was used to 
evaluate parameters not normally disturbed, such as age and PRDT. 
The chi-square test was used to compare categorical parameters such as 
menopausal status, complaint, clinical-stage, pathologic stage, surgical 
treatment, molecular subtypes, and neoadjuvant treatment. A p-value of 
less than 0.05 was considered to show a statistically significant result.

Results

There were 176 (46%) patients in the SG and 206 (54%) patients 
in the CG (Table 1). Almost 15% reduction detected in patients 
admitted during the COVID-19 pandemic compared to last year. 
Median follow-up time was 6.4 (1–25) months for all patients. It 
was the median of 12.6 (1–25) months for the control group and the 
median of 2.5 (1-15) months for the study group (p<0.001) (Table 1). 
The median age was not different between the two groups [49 (27–88) 
vs. 47 (27–89), p = 0.09], while there were significantly more pre-
menopausal patients in the SG (57.7% vs. 45%, p = 0.013, Figure 1). 
The most common symptom was a lump for both groups (Figure 2). 

The patient-related delay time (PRDT) was substantially longer in the 
SG [(2.58±2.1) months vs. (1.82±1.4) months, p = 0.001]. On the 
other hand, system-related delay time (SDRT) was similar between 
the two groups (Table 1).

Table 1. Patients characteristics

Characteristics Total Control group Study group p-value

Number of patients 382 206 (54%) 176 (46%)
0.09#

Median age 48 (26–89) 49 (27–88) 47 (27–89)

Menopausal status

Pre-menopausal 193 92 (45%) 101 (57.7%)
0.013*

Post-menopausal 187 113 (55%) 74 (42.3%)

PRDT (months) 2.17±1.8 1.82±1.4 2.58±2.1 0.001#

SRDT (months) 0.39±0.9 0.4±1.06 0.37±0.7 0.57#

Follow-up time-months(median) 6.4 (1–25) 12.6 (1–25) 2.5 (1–15) <0.001#

Staging method

Patients with NAC

Mammography 119 66 (100%) 53 (100%)
0.06*

Breast ultrasound 115 62 (94%) 53 (100%)

Breast MRI 67 35 (53%) 32 (60.4%) 0.42*

PET CT 113 61 (93%) 52 (98 %) 0.15*

Other (PET MR, CT, Bone scintigraphy) 6 5 (7%) 1 (2%)

Patients without NAC

Mammography 263 140 (100%) 123 (100%)

Breast ultrasound 252 135 (96.5%) 117 (95.1%) 0.59*

Breast MRI 127 68 (49%) 59 (48%) 0.92*

PET CT 91 42 (30%) 49 (39.8%) 0.09*

Other (PET MR, CT, Bone scintigraphy) 5 3 (2%) 2 (1.8%)
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Table 1. Continued

Characteristics Total Control group Study group p-value

Number of patients 382 206 (54%) 176 (46%)
0.09#

Median age 48 (26–89) 49 (27–88) 47 (27–89)

Menopausal status

Pre-menopausal 193 92 (45%) 101 (57.7%)
0.013*

Post-menopausal 187 113 (55%) 74 (42.3%)

PRDT (months) 2.17±1.8 1.82±1.4 2.58±2.1 0.001#

SRDT (months) 0.39±0.9 0.4±1.06 0.37±0.7 0.57#

Follow-up time-months(median) 6.4 (1–25) 12.6 (1–25) 2.5 (1–15) <0.001#

Staging method

Patients with NAC

Mammography 119 66 (100%) 53 (100%)

Breast ultrasound 115 62 (94%) 53 (100%) 0.06*

Breast MRI 67 35 (53%) 32 (60.4%) 0.42*

PET CT 113 61 (93%) 52 (98 %) 0.15*

Other (PET MR, CT, Bone scintigraphy) 6 5 (7%) 1 (2%)

Patients without NAC

Mammography 263 140 (100%) 123 (100%)

Breast ultrasound 252 135 (96.5%) 117 (95.1%) 0.59*

Breast MRI 127 68 (49%) 59 (48%) 0.92*

PET CT 91 42 (30%) 49 (39.8%) 0.09*

Other (PET MR, CT, Bone scintigraphy) 5 3 (2%) 2 (1.8%)

Histologic grade 

Patients without NAC

HG 1 22 13 (10%) 9 (8.3%)

0.44*HG 2 107 57 (43.5%) 50 (46%)

HG 3 109 61 (46%) 48 (44.4%)

LVI

No 167 87 (51%) 80 (61%)
0.07*

Yes 135 84 (49%) 51 (39%)

Tumor size on USG (median) 19 (5–64) 21 (0–70) 0.1#

Metastatic lymph nodes (mean) 1.5±3.7 1.7±2.2 0.92#

Patients with NAC 1.9±3.4 2.2±3.3 0.63#

Patients without NAC 1.4±4 1.09±2.6 0.33#

Clinical stage

Stage 1 134 (38%) 69 (35%) 63 (41%)

0.7*

Stage 2 201 (57%) 118 (60%) 83 (54%)

Stage 3 17 (5%) 10 (5%) 7 (4.5%)

Pathological stage

Patients with NAC

pCR 16 10 (18.2%) 6 (22%)

0.79*

Stage 1 19 15 (27.8%) 4 (15.4%)

Stage 2 32 21 (38.9%) 11 (42.3%)

Stage 3 11 7 (13%) 4 (15.4%)
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There was no difference between early and locally advanced breast 
cancer between the two groups (Figures 3, 4a and 4b), but there was 
more de novo stage IV breast cancer in the SG (10.8% vs. 4%, p = 
0.009) (Figure 5). 

There was a larger tumor size and more metastatic lymph nodes after 
NAC in the SG, but the differences were not significant. Clinical and 
pathologic stages, LVI (lymphovascular invasion), histologic grade, 
molecular subtypes, neo-adjuvant chemotherapy, and type of surgical 

Figure 1. Menopausal status between the two groups Figure 2. Complaints of patients during admission

Table 1. Continued

Characteristics Total Control group Study group p-value

Patients without NAC

Stage 1 109 58 (42.6%) 51 (46.4%)

0.32*
Stage 2 115 65 (47.8%) 50 (45.5%)

Stage 3 20 13 (9.6%) 7 (6.4%)

De novo Stage IV breast cancer

No 355 (93%) 198 (96.1%) 157 (89.2%)
0.009*

Yes 27 (7%) 8 (4%) 19 (10.8%)

NAC

Yes 119 (31.2%) 66 (32%) 53 (30%)
0.68*

No 263 (68.8%) 140 (68%) 123 (70%)

Surgical treatment

Mastectomy 101 (29%) 56 (29%) 45 (29.4%)
0.88*

Breast-conserving surgery 247 (71%) 139 (71%) 108 (70.6%)

Reconstruction with prosthesis

No 49 (48.5%) 25 (44%) 24 (54.5%)
0.32*

Yes 51 (51%) 31 (55.4%) 20 (45.5%)

Molecular subtype

Lum A 125 (33%) 72 (35%) 53 (30.6%)

0.29*

Lum B 168 (44.4%) 91 (44.4%) 77 (44.5%)

Her2 + 32 (8.5%) 19 (9.3%) 13 (7.5%)

TNBC 53 (14%) 23 (11.2%) 30 (17.3%)

Local recurrence

Yes 15 (3.9%) 7 (3.4%) 8 (4.5%)
0.56*

No 367 (96.3%) 199 (96.6%) 168 (95.5%)

#Mann-Whitney U test, *Chi-square test.

NAC: Neoadjuvant chemotherapy, PRDT: Patient-related delay time, SDRT: System-related delay time, LVI: Lymphovascular invasion, USG: Ultrasonography, 
pCR: Pathologic complete response, MRI: Magnetic resonance imaging, CT: Computed tomography, PET: Positron emission tomography, TNBC: Triple-
negative breast cancer
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therapy were similar between the two groups (Table 1). The staging 
was made mostly mammography and breast ultrasound. Almost half 
of the patients underwent breast magnetic resonance imaging (MRI) 
(Table 1). 

Discussion and Conclusion

The number of urgent and elective surgical procedures and patient 
admissions to hospitals during the COVID-19 outbreak has decreased 
significantly compared with the pre-COVID-19 period. For example, 
Filipe et al. (7) found an overall decrease in the number of breast cancer 
patients undergoing surgery. Also, Dauti Işıklar et al. (8) detected a 
decline in the number of patients who consulted at their oncology 
clinic. Similarly, compared to last year, we observed an almost 15% 
reduction in the number of patients admitted to our center during the 
COVID-19 pandemic. 

Immediate implant-based breast reconstruction is the treatment of 
choice after mastectomy. However, due to using the healthcare system 
more efficiently during the COVID-19 pandemic, many authors 
suggested keeping breast cancer surgical treatment simple and deferring 
reconstructive procedures (9). We observed a non-significant reduction 
in reconstructive surgical procedures in the COVID-19 period in our 
center. Mastectomy rates remained similar with the pre-COVID-19 
period. The molecular subtypes and the number of patients with early 
or locally advanced disease were not significantly different between 
the two groups in our study. This may explain the lack of difference 
between patients who underwent neoadjuvant chemotherapy in both 
groups and the similarity of mastectomy rates.

Although patient age was not different between the two groups, the 
number of pre-menopausal women was significantly increased in the 
study group. This could result from the easing of lockdown only for 
women under 65 years in Turkey. A higher number of pre-menopausal 
women in SG may be a reason for more de novo metastases.

Several studies reported increased morbidity and mortality related to 
breast cancer diagnosis and treatment delays. These delays are related 
to patients and the healthcare system (10-12). In their study, Vanni 
et al. (13) concluded that the surgical refusal rate increased during 
the pandemic. COVID-19 related anxiety and fear of infection can 
be reasonable reasons that prevent patients from being admitted to 
the hospital. Accordingly, we found that the PRDT was significantly 
longer in the SG. 

Delays in breast cancer diagnosis during the COVID-19 may affect 
oncological outcomes. Maringe et al. (14) calculated an estimated 
8%–10% increase in deaths due to breast cancer after diagnosis. Vanni 
et al. (15) compared breast cancer patients operated on in COVID-19 
period and before. Their study showed significantly more lymph node 
metastasis and advanced histological grade in patients operated in the 
COVID-19 period. However, there was no difference in tumor size 
and molecular subtypes. The proportion of metastatic disease was 
similar. Eijkelboom et al. (16) detected an increase in metastatic disease 
in April 2020 compared to the same period of the previous year. In 
our study, there was no significant difference between the two groups 
regarding tumor size, metastatic lymph nodes, histologic grade, LVI, 
clinical and pathologic stage. However, there was a significant increase 
in de novo metastatic disease in the study group. Shen et al. (17), 
found that ER, PR, and Her-2 status, high tumor grade, and race were 
significantly associated with an increased risk of de novo metastasis. 
More de novo metastatic disease might be explained by longer PRDT, 

Figure 3. Clinical Stages of Patients

Figure 4. a) Pathologic Stages of Patients with NAC. b) Pathologic 
Stages of Patients without NAC

Figure 5. De novo Stage IV breast cancer
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more TNBC, and slightly higher-grade patients in SG, although non-
significant. Also, there may be other factors rather than PRDT to 
explain the higher incidence of de novo stage IV breast cancer in SG. 
In 2012, a study from the United States found that median delay time 
was almost four weeks (29 days) in 72,586 women diagnosed with 
invasive breast cancers who had not received neoadjuvant treatment 
(18). In a multinational study, delay time was 11.5 weeks in Poland, 
15.8 weeks in Bulgaria, and 25.5 weeks in Romania (12). Ozmen et 
al. (6) found that total, patient, and system-related delay times were 
13.8, 4.8, and 10.5 weeks in breast cancer patients in Turkey. In the 
current study, PRDT during the COVID-19 pandemic was ten weeks 
(mean 2.55±2.1 months), and it was two times longer than PRDT in 
our previous study.

In conclusion, The COVID-19 pandemic has reduced patients' 
admission to our clinic, significantly increased patient-related 
treatment delay, and PRDT may cause the high frequency of de novo 
stage IV breast cancer in the COVID-19 pandemic.
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