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Background: This study investigates the effects of COVID-19 on the breast cancer stage and the volume of breast cancer surgery in a specialized breast institute.

Methods: Data of 332 patients who were diagnosed and treated for breast cancer between December 2019 and November 2020 were evaluated retrospectively according to periods of pandemic.

Results: A significant decrease in the number of operations, especially upfront surgeries rather than surgeries after neoadjuvant chemotherapy, was detected in the early period of the COVID-19 pandemic. It was found that patients with complaints were mostly admitted during this period (p = 0.024). No statistical significance was found for age, sex, side of the tumor, type of tumor, surgery to breast, and axilla. Following the early period of the pandemic, it was observed that patients with mostly luminal, early-stage, and less axillary nodal involvement (p < 0.05) were admitted, and as a result, it was founded that upfront surgeries increased, although no change in TNM staging was observed. However, it did affect the decision of initial treatment. Thus, the number of upfront surgeries was significantly higher than the NCT group (p = 0.027) following the early period.

Conclusion: Surgical volume is significantly affected in the early period of the COVID-19 pandemic. To overcome overload due to delayed surgeries related to pandemics, some hospitals should be spared for oncological treatments. Following the early period, mostly luminal type, early-stage patients were admitted, probably because of increased self-awareness and short wave duration, but the breast cancer stage was not affected.
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INTRODUCTION

The coronavirus-19 (COVID-19) outbreak, which started in Wuhan, China, in December 2019, rapidly spread to the whole world (1, 2). On March 11, 2020, the World Health Organization reported that it was a global health problem and declared as a pandemic (1, 2). Due to the rapid spread of the pandemic, conservation of hospital beds for COVID-19 patients, and the introduction of lock-down measures, hospital admissions and screening programs for reasons other than COVID-19 had come to a halt in many countries, however, there were variation between countries in term of cancer management (3, 4).

The first case was reported in Turkey on March 11, 2020 (1, 2). With the increase of cases, both state and private hospitals were declared as pandemic hospitals and a circular was issued by the Ministry of Health of Turkey to stop surgeries other than emergency and cancer surgeries (2). In Turkey, admissions to hospitals for reasons other than COVID-19 also decreased. This was because of the rapid spread of the pandemic, the declaration of hospitals as pandemic hospitals, emphasizing the importance of social isolation and encouraging social isolation, and curfews including those people over the age of 65 years and with comorbidities.

The number of operations in surgical clinics was affected due to the postponement of elective operations during the pandemic period and the COVID-19 anxiety of patients. The decrease in the number of operations foreshadows a serious increase in the workload on surgical clinics in the post-pandemic period. Also, there is concern that the pandemic may cause delays in diagnosis, especially in tumors of general interest such as breast cancer, and therefore, result in more advanced stage tumors and disease progression.

This study investigates the effects of the COVID-19 pandemic on the breast cancer stage and the volume of breast cancer surgery in a specialized breast institute.



MATERIALS AND METHODS

Data of the patients who were diagnosed with breast cancer and had an operation or received neoadjuvant chemotherapy in Acibadem University Research Institute of Senology (RISA) affiliated two hospitals (with 300 patient beds in each) were retrospectively analyzed. The study was carried out within RISA.

Patients who underwent surgery between December 2019 and November 2020 were evaluated retrospectively to assess the surgical volume. Patients were divided into two groups as the upfront surgery group (surgery group) and the group that underwent surgery after neoadjuvant chemotherapy (NCT group), then the monthly number of operations were compared.

Separately, to examine the effects of COVID-19 on breast cancer; patients were divided into four groups (depending on COVID-19 data of Republic of Turkey Ministry of Health) according to the time of diagnosis (5):

1. Pre-pandemic period: December 2019–March 2020 as a control group.

2. First wave: April and May 2020, when the impact of the pandemic in Turkey was seen, as well as all hospitals being declared pandemic hospitals.

3. Inter-pandemic period: June–September 2020, following the first wave, the number of COVID-19 patients decreased, lockdown measures relaxed, elective surgeries and clinic services started again.

4. Second wave: October–November 2020, when the number of COVID-19 patients again increased. During this period, 25% capacity of hospitals was reserved for COVID-19 patients, but elective surgeries and outpatient services were ongoing.

The number of patients, age, gender, tumor side, presence, or absence of symptoms (mass, discharge, retraction, pain etc), types of surgery, tumor size, axillary lymph node status, stage at the time of admission, tumor biology, and type of initial treatment (surgery or neoadjuvant chemotherapy) were evaluated according to these groups.

The date of diagnosis was recorded according to needle biopsy. For staging of breast cancer, pTNM was used for the surgery group, whereas cTNM was used for the NCT group according to American Joint Committee on Cancer 8th Edition TNM classification (6). Immunohistochemical biomarkers were obtained from the postoperative pathology in the surgery group and from the core-biopsy in the NCT group. The patients were divided into three groups according to their immunohistochemistry, as luminal group, Her2 (Human Epidermal Growth Factor Receptor 2) group, and triple-negative group (6).

The operations were classified as breast-conserving surgeries (BCS) and mastectomies. While BCS included surgeries in which the entire breast was not removed, the mastectomy group included simple, skin-sparing, and nipple-sparing mastectomies. Axillary surgeries were examined in two groups as sentinel lymph node biopsy and axillary lymph node dissection.


Statistical Analysis

Study data were collected and managed using REDCap (Research Electronic Data Capture) electronic data capture tools hosted at Acibadem Mehmet Ali Aydinlar University (7). All statistical analyses were performed using SPSS (IBM SPSS Statistics for Windows, Version 25.0. Armonk, NY: IBM Corp.). A p < 0.05 was considered statistically significant. Student t-test and ANOVA were used for continuous variables, and chi-square or Fisher's exact test was used for categorical variables. Continuous data are reported as the mean ± standard deviation.




RESULTS

The data of 332 patients who were diagnosed with breast cancer, underwent upfront surgery or started neoadjuvant chemotherapy between December 2019-November 2020 were retrospectively evaluated.

The number of surgeries for breast cancer decreased significantly in the first wave of the pandemic. In total, this decrease is about 50–60% in the first wave compared to the pre-pandemic period. During the inter-pandemic period, the number of operations increased and approached a similar level at the pre-pandemic period. If it is considered that, breast cancer treatment was carried on as in pre-pandemic period in the institute according to decision of multidisciplinary team meeting, the decrease in upfront surgeries performed due to early-stage breast cancer is the reason for this change in the first wave rather than locally advanced breast cancer. The number of operations by month is shown in Figure 1.
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FIGURE 1. Number of operations by month.


Based on the date of diagnosis, the patients' data are shown in Table 1. No statistical significance was found for age, sex, side of the tumor, type of tumor (in situ or invasive), surgery to breast, and axilla in the analysis performed between pre-pandemic, first wave, inter-pandemic, and second-wave periods (p > 0.05). Considering whether the patients had symptoms at the time of admission or not, a statistical difference was detected between the groups, and it is found that patients with symptoms mostly admitted to the hospital in the first wave (p < 0.05). However, the statistical significance disappears after the first wave.


Table 1. Characteristics of the patients according to the groups.
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In the comparison between the groups, no statistical difference was found in terms of tumor size for both invasive and non-invasive tumors. Nodal involvement was evaluated only for invasive cancers; while there was no difference between pre-pandemic and first wave, significantly less nodal involvement was detected in the inter-pandemic and second wave (p < 0.05). Therefore, although there was a statistically significant increase in the number of N0 patients in inter-pandemic and in the second wave (p < 0.05), this did not create a statistical significance in TNM staging (p > 0.05), however, this did affect the decision to start with upfront surgery or neoadjuvant chemotherapy, and the primary surgical group was significantly higher than the NCT group in invasive tumors during inter-pandemic and the second wave. When the biological subtypes were examined, the luminal group was statistically more in the second wave compared to both the pre-pandemic and first wave periods (p = 0.011 and p = 0.003, respectively).



DISCUSSION

In the current study, a significant decrease in the number of patients treated with upfront surgery was detected in the early period of the COVID-19 pandemic. It was found that patients with complaints were mostly admitted during this period. Following the early period of the pandemic, it was observed that patients with mostly luminal, early-stage, and less axillary nodal involvement were admitted, and as a result, it was observed that upfront surgery patients increased, but this did not cause any change in TNM staging.

Since December 2019, the COVID-19 pandemic has affected the whole world (1). Due to the rapid spread, many countries have taken lock-down measures. Many suggestions have been published for the management of breast cancer in the early period of the COVID-19 pandemic. For reasons such as directing hospital resources to COVID-19 patients, protecting healthcare personnel, high risk of postoperative pulmonary complications, and mortality in COVID-19 positive patients, there were opinions that the surgeries should be postponed until the conditions improve and become suitable for the surgery (8–11).

However, there are studies reporting that safe surgery can be performed under appropriate conditions during the pandemic period (12–19, 34). In the COVIDSurg group's study involving 9,171 patients, postoperative COVID-19 infection rate and pulmonary complication rates were lower in the COVID-19-free surgical pathway (complete segregation of the operating theater, critical care, and inpatient ward areas), and they recommended that dedicated COVID-19-free surgical pathways should be established to provide safe elective cancer surgery during current and future COVID-19 outbreaks (17). In the centers where the study was conducted, surgeries could be carried on with required precautions due to existence of covid-free surgical pathways.

Reasons such as the rapid spread of the COVID-19 pandemic, the declaration of all hospitals as pandemic hospitals during the first wave, emphasizing the importance of social isolation and encouraging social isolation, curfews that cover people over the age of 65 years and with comorbidity affected the number of patients. Combined with the anxiety of COVID-19, there has been a delay in the diagnosis of breast cancer, as the admissions of both patients with complaints and patients with routine screening have decreased (20–22). This situation has significantly affected surgical clinics. The number of operations dropped in the first wave of the pandemic (13, 23, 24). Li et al. (23) reported that new breast cancer diagnoses and breast cancer surgeries have decreased. But considering the overall low infection rates, they conclude that most cancer patients, especially in low infection risk regions, should receive their regular therapy without interference. In the study of Acea-Nebril et al. (13), surgical activity decreased by 30% when patients who underwent surgery between March 16 and May 31, 2020, were compared with those who had surgery on the same time period in 2019.

In a study in which the National Health Service data was analyzed, the total referrals to breast centers decreased by 28% in the first 6 months of 2020 compared to the first 6 months of 2019 (N = 231,765 vs. N = 322,994), and this decrease was more pronounced in April and May (25). In addition, the number of patients who received their first treatment for breast cancer decreased by 16% in total during the same periods. This decrease also started in April but continued in May and June. However, since the rate of cancer diagnosis in non-urgent references is low (at 1.4%) and most of the decline in the reference is non-urgent, these authors believe that the overall decrease in the referrals will have less impact on the total cancer diagnosis. In another study, an overall decrease in the number of patients with breast cancer who were undergoing surgery in the early period of the pandemic (9 March−17 May 2020) was reported (26). As in the current study, the most significant decline was seen in the surgery for T1-T2 and N0 tumors.

It should be considered that another effect of the decrease in the number of patients during the pandemic period can be seen in the post-pandemic periods. In the study conducted by the COVIDSurg group using a Bayesian β-regression model, it was reported that a 12-week worldwide cancellation would cause the cancellation or delay of ~28,404,603 surgeries, and even if the normal surgical volume increases by 20% after the pandemic, it will take 45 weeks to clear these backlog of operations (27). The decrease in the number of patients in the current study was noticeable, especially from April to May 2020. With the attenuation of the first wave of the pandemic, the number of operations again increased. During the inter-pandemic period and the second wave, there was no decrease as in the first wave. Although the decrease in the number of surgeries in our clinic in the early period supports the prediction of the COVIDSurg group, the increase in surgeries later indicates that the expected surgical overload after the pandemic will not be by that much (27).

As seen in the current study, especially upfront surgery performed due to early-stage breast cancer has decreased in the early period of the pandemic. There was no such decrease in the inter-pandemic period and in the second wave. We consider the reason for this situation as the adaptation of both the patients and the clinic to the current pandemic conditions. We suggest that not every hospital should be declared as a pandemic hospital during pandemic periods. Instead, some hospitals should be spared for oncological treatments to prevent this decrease in operations and post-pandemic burden during intermittent pandemics like this or possible pandemics in the future. In this way, operations can continue, and the overload that may occur later can be reduced. In addition, both the anxiety of patients with current treatment can be reduced, and there will be no delays in the admission of patients with complaints.

Since December 2019, due to the lock-down measures taken for the COVID-19 pandemic and the reallocation of resources to COVID-19 patients, there have been problems in the diagnosis and treatment of many diseases, including breast cancer (3). These disruptions have led to changes in breast cancer treatment which brought about the concern that delays could lead to upstaging and disease progression, which could lead to poorer outcomes and decreased survival (4, 9–11, 25). Delays in diagnosis may lead to upstaging and cause patients to need more treatment. Larger surgeries, such as mastectomy and reconstruction, may be required, and the need for neoadjuvant chemotherapy may increase. This situation might lead to a decrease in the quality of life of the patient, a deterioration in the outcomes and an increase in the cost of treatment. Vanni et al. (4) estimated that with the suspension of screening programs, 8,125 patients may not be diagnosed with breast cancer in 3 months. If this period is increased to 6 months, this number may reach 16,250. Delays in diagnosis might lead to an increase in tumor size and stage and the need for more invasive surgeries and reconstructions.

With COVID-19, due to the temporary halt of cancer screening programs in the Netherlands, less than expected breast and colorectal cancer diagnoses were made in the early period of the pandemic, and this situation was more pronounced in breast cancer, especially in the 50–74 age group for whom screening was planned (3). In a national, population-based, modeling study on 32,583 breast cancer cases in January–December 2010 in the UK, they estimate a 7.9–9.6% increase in the number of deaths due to breast cancer up to year 5 after diagnosis, corresponding to between 281 and 344 additional deaths (28). Romics et al. (18) founded a higher tumor size, ER-negative and Her2 positive rate in patients who were operated on in the 8-week period after the lock-down was declared, and 64.8% of the patients were symptomatic. In the current study, although there was no difference in tumor size and biology compared to pre-pandemic in the first wave, it was observed that symptomatic patients were admitted in the early period.

In the studies of Vanni et al. (29), when 223 patients who were operated on between March 11 and May 30, 2020, were compared with 209 patients operated in the same period in 2019, waiting time, lymph node involvement, and cancer grading were found to be significantly different in univariate analysis, while waiting time for lymph node involvement was found to be significant in the multivariate analysis. However, it should be kept in mind that the patients included in this study are patients in the first 3 months of the pandemic period, and symptomatic patients who cannot admit due to extraordinary conditions or patients whose screening was delayed due to pandemic will admit in June 2020 and after, especially when the first wave of the pandemic is relieved.

Although Filipe et al. (26) reported that the number of surgeries in the early period of the pandemic decreased, they do not think that the decrease in patients coming from screening programs will have a significant effect on long-term outcomes because they believe that these patients are mostly in the early stage and that short-term delays will not increase the number of breast cancers in the later stages. There are publications showing that delays up to 60 days do not adversely affect oncological outcomes, especially in early-stage breast cancers, regardless of tumor biology (30–32). When this information is combined with the result of the current study, it can be postulated that the tumor stage is not affected in intermittent pandemics, especially if the duration of the waves is short.

In the current study, the number of patients in the first wave of the pandemic decreased. However, after the first wave, contrary to what was expected, luminal, earlier stage breast cancer patients without axillary nodal involvement were admitted instead of more advanced patients. It is possible that the reason for this situation may be increased self-awareness. Health was kept in the second place due to daily life and work stress. With lock-down, home office employees have increased, and the duration of stay at home has been prolonged. Patients consulted a doctor earlier due to the increase in awareness and the chance of women to spare time for this. Also, telemedicine opportunities may have a positive impact on early diagnosis with complaints (33).

In conclusion, the number of surgeries for breast cancer, especially upfront surgeries decreased by about 50–60% in the first wave of the pandemic. To avoid the effects of this reduction in surgeries, every hospital should not be declared as a pandemic hospital. Instead, some hospitals should be spared for oncological treatments during pandemic periods, so breast cancer surgeries can continue. Alternatively, intermittent measures for the pandemic could reduce the effect of pandemic on oncological outcome. Following the early period, mostly luminal type, early-stage patients were admitted probably because of increased self-awareness and short wave duration of the pandemic. This did not cause any change in TNM staging. However, it was effective in the decision of initial treatment. Thus, the number of upfront surgeries was significantly higher than surgeries after NCT.


Limitations

The limitations of this study include the retrospective and small size sample, especially in the first wave of the pandemic. Study was conducted in tertiary referral centers specialized for breast cancer, thus, cancer detected by screening in the centers are low in number.




DATA AVAILABILITY STATEMENT

The datasets presented in this article are not readily available due to regulations of the Turkish government. Requests to access the datasets should be directed to halil.kara@acibadem.edu.tr.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Ethics Committee approval from the Ministry of Health of the Republic of Turkey was taken with file number Halil KARA-2021-02-15T16_06_54 and from the Ethics Committee of Acibadem University on 24.02.2021 with the number 2021/04. Patient consent forms were not obtained due to retrospective nature of the study. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



AUTHOR CONTRIBUTIONS

HK, AEA, CU, and FT: study design. HK, AEA, BT, and OD: study concept. HK, AEA, and OD: data collection. HK and AEA: data analysis. HK, AEA, BT, and FT: writing. HK, AEA, CU, and OD: critical revising. All authors contributed to the article and approved the submitted version.



REFERENCES

 1. Cakmak GK, Ozmen V. Sars-CoV-2 (COVID-19) outbreak and breast cancer surgery in Turkey. Eur J Braeast Health. (2020) 16:83–5. doi: 10.5152/ejbh.2020.300320

 2. Citgez B, Yigit B, Capkinoglu E, Yetkin SG. Management of breast cancer during the COVID-19 pandemic. Sisli Etfal Hastan Tip Bul. (2020) 54:132–5. doi: 10.14744/SEMB.2020.23326

 3. Dinmohamed AG, Cellamare M, Visser O, De Munck L, Elferink M a.G., et al. The impact of the temporary suspension of national cancer screening programmes due to the COVID-19 epidemic on the diagnosis of breast and colorectal cancer in the Netherlands. J Hematol Oncol. (2020) 13:147. doi: 10.1186/s13045-020-00984-1

 4. Vanni G, Pellicciaro M, Materazzo M, Bruno V, Oldani C, Pistolese CA, et al. Lockdown of breast cancer screening for COVID-19: possible scenario. In Vivo. (2020) 34:3047–53. doi: 10.21873/invivo.12139

 5. Republic of Turkey Ministry of Health. General Coronavirus Table. (2021). Available. online at: https://covid19.saglik.gov.tr/EN-69532/general-coronavirus-table.html (accessed April 1, 2021) 

 6. Giuliano AE, Connolly JL, Edge SB, Mittendorf EA, Rugo HS, Solin LJ, et al. Breast cancer-major changes in the American Joint Committee on Cancer eighth edition cancer staging manual. CA Cancer J Clin. (2017) 67:290–303. doi: 10.3322/caac.21393

 7. Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O'neal L, et al. The REDCap consortium: building an international community of software platform partners. J Biomed Inform. (2019) 95:103208. doi: 10.1016/j.jbi.2019.103208

 8. COVIDSurg Collaborative. Mortality and pulmonary complications in patients undergoing surgery with perioperative SARS-CoV-2 infection: an international cohort study. Lancet. (2020) 396:27–38. doi: 10.1016/S0140-6736(20)31182-X

 9. Dietz JR, Moran MS, Isakoff SJ, Kurtzman SH, Willey SC, Burstein HJ, et al. Recommendations for prioritization, treatment, and triage of breast cancer patients during the COVID-19 pandemic. the COVID-19 pandemic breast cancer consortium. Breast Cancer Res Treat. (2020) 181:487–97. doi: 10.1007/s10549-020-05644-z

 10. Sezer A, Cicin I, Karadeniz Cakmak G, Ozkan Gurdal S, Basaran G, Oyan B, et al. Turkish national consensus on breast cancer management during temporary state of emergency due to COVID-19 outbreak. Turk J Surg. (2020) 36:147–63. doi: 10.5578/turkjsurg.4815

 11. Society of Surgical Oncology. Resource for Management Options of Breast Cancer During COVID-19. (2020). Available online at: https://www.surgonc.org/wp-content/uploads/2020/03/Breast-Resource-during-COVID-19-3.30.20.pdf (accessed April 02, 2021). 

 12. Abdalla AS, Asaad A, Fisher R, Clayton G, Syed A, Barron M, et al. The challenge of COVID-19: the biological characteristics and outcomes in a series of 130 breast cancer patients operated on during the pandemic. Chirurgia. (2020) 115:458–68. doi: 10.21614/chirurgia.115.4.458

 13. Acea-Nebril B, Garcia-Novoa A, Garcia-Jimenez L, Escribano-Posada C, Diaz-Carballada C, Bouzon-Alejandro A, et al. Impact of the COVID-19 pandemic on a breast cancer surgery program. observational case-control study in a COVID-free hospital. Breast J. (2020) 26:2428–30. doi: 10.1111/tbj.14037

 14. Fregatti P, Gipponi M, Giacchino M, Sparavigna M, Murelli F, Toni ML, et al. Breast cancer surgery during the COVID-19 pandemic: an observational clinical study of the breast surgery clinic at ospedale policlinico san martino - Genoa, Italy. In Vivo. (2020) 34:1667–73. doi: 10.21873/invivo.11959

 15. Ji C, Singh K, Luther AZ, Agrawal A. Is elective cancer surgery safe during the COVID-19 pandemic? World J Surg. (2020) 44:3207–11. doi: 10.1007/s00268-020-05720-x

 16. Kane AD, Paterson J, Pokhrel S, Berry SK, Monkhouse D, Brand JW, et al. Peri-operative COVID-19 infection in urgent elective surgery during a pandemic surge period: a retrospective observational cohort study. Anaesthesia. (2020) 75:1596–604. doi: 10.1111/anae.15281

 17. Glasbey JC, Nepogodiev D, Simoes JFF, Omar O, Li E, Venn ML, et al. Elective cancer surgery in COVID-19-free surgical pathways during the SARS-CoV-2 pandemic: an international, multicenter, comparative cohort study. J Clin Oncol. (2021) 39:66–78. doi: 10.1200/JCO.20.01933

 18. Romics L, Doughty J, Stallard S, Mansell J, Blackhall V, Lannigan A, et al. A prospective cohort study of the safety of breast cancer surgery during COVID-19 pandemic in the West of Scotland. Breast. (2021) 55:1–6. doi: 10.1016/j.breast.2020.11.015

 19. Vanni G, Pellicciaro M, Materazzo M, Dauri M, D'angelillo R M., et al. Awake breast cancer surgery: strategy in the beginning of COVID-19 emergency. Breast Cancer. (2021) 28:137–44. doi: 10.1007/s12282-020-01137-5

 20. Papautsky EL, Hamlish T. Patient-reported treatment delays in breast cancer care during the COVID-19 pandemic. Breast Cancer Res Treat. (2020) 184:249–54. doi: 10.1007/s10549-020-05828-7

 21. Swainston J, Chapman B, Grunfeld EA, Derakshan N. COVID-19 lockdown and its adverse impact on psychological health in breast cancer. Front Psychol. (2020) 11:2033. doi: 10.3389/fpsyg.2020.02033

 22. Vanni G, Materazzo M, Pellicciaro M, Ingallinella S, Rho M, Santori F, et al. Breast cancer and COVID-19: the effect of fear on patients' decision-making process. In Vivo. (2020) 34:1651–9. doi: 10.21873/invivo.11957

 23. Li J, Wang H, Geng C, Liu Z, Lin Y, Nie J, et al. Suboptimal declines and delays in early breast cancer treatment after COVID-19 quarantine restrictions in China: a national survey of 8397 patients in the first quarter of 2020. EClinicalMedicine. (2020) 26:100503. doi: 10.1016/j.eclinm.2020.100503

 24. Leite FPM, Curi C, Sanches SM, Curado MP, Fernandes GA, Moraes S, et al. How to maintain elective treatment of breast cancer during the COVID-19 pandemic-A cancer center experience. J Surg Oncol. (2021) 123:9–11. doi: 10.1002/jso.26233

 25. Gathani T, Clayton G, Macinnes E, Horgan K. The COVID-19 pandemic and impact on breast cancer diagnoses: what happened in England in the first half of 2020. Br J Cancer. (2021) 124:710–2. doi: 10.1038/s41416-020-01182-z

 26. Filipe MD, Van Deukeren D, Kip M, Doeksen A, Pronk A, Verheijen PM, et al. Effect of the COVID-19 pandemic on surgical breast cancer care in the Netherlands: a multicenter retrospective cohort study. Clin Breast Cancer. (2020) 20:454–61. doi: 10.1016/j.clbc.2020.08.002

 27. COVIDSurg Collaborative. Elective surgery cancellations due to the COVID-19 pandemic: global predictive modelling to inform surgical recovery plans. Br J Surg. (2020) 107:1440–9. doi: 10.1002/bjs.11746

 28. Maringe C, Spicer J, Morris M, Purushotham A, Nolte E, Sullivan R, et al. The impact of the COVID-19 pandemic on cancer deaths due to delays in diagnosis in England, UK: a national, population-based, modelling study. Lancet Oncol. (2020) 21:1023–34. doi: 10.1016/S1470-2045(20)30388-0

 29. Vanni G, Tazzioli G, Pellicciaro M, Materazzo M, Paolo O, Cattadori F, et al. Delay in breast cancer treatments during the first COVID-19 lockdown. a multicentric analysis of 432 patients. Anticancer Res. (2020) 40:7119–25. doi: 10.21873/anticanres.14741

 30. Shin DW, Cho J, Kim SY, Guallar E, Hwang SS, Cho B, et al. Delay to curative surgery greater than 12 weeks is associated with increased mortality in patients with colorectal and breast cancer but not lung or thyroid cancer. Ann Surg Oncol. (2013) 20:2468–76. doi: 10.1245/s10434-013-2957-y

 31. Mansfield SA, Abdel-Rasoul M, Terando AM, Agnese DM. Timing of breast cancer surgery-how much does it matter? Breast J. (2017) 23:444–51. doi: 10.1111/tbj.12758

 32. Minami CA, Kantor O, Weiss A, Nakhlis F, King TA, Mittendorf EA. Association between time to operation and pathologic stage in ductal carcinoma in situ and early-stage hormone receptor-positive breast cancer. J Am Coll Surg. (2020) 231:434–47 e432. doi: 10.1016/j.jamcollsurg.2020.06.021

 33. Al-Shamsi HO, Alhazzani W, Alhuraiji A, Coomes EA, Chemaly RF, Almuhanna M, et al. A practical approach to the management of cancer patients during the novel Coronavirus Disease 2019 (COVID-19) pandemic: an international collaborative group. Oncologist. (2020) 25:e936–45. doi: 10.1634/theoncologist.2020-0213

 34. Macinnes EG, Piper J, Tait C, Waterworth A, Achuthan R, Hogan B, et al. Breast cancer surgery during the COVID-19 pandemic peak in the UK: operative outcomes. Cureus. (2020) 12:e9280. doi: 10.7759/cureus.9280

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Kara, Arikan, Dulgeroglu, Tutar, Tokat and Uras. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Has the COVID-19 Pandemic Affected Breast Cancer Stage and Surgical Volume?



		Introduction



		Materials and Methods



		Statistical Analysis







		Results



		Discussion



		Limitations







		Data Availability Statement



		Ethics Statement



		Author Contributions



		References

















OPS/images/cover.jpg
, frontiers
in Surgery

Has the COVID-19 Pandemic
Affected Breast Cancer Stage and
Surgical Volume?





OPS/images/fsurg-09-811108-g001.gif
ASmmafcpmions Uy meam

S &S ST

PR EELERS S





OPS/images/fsurg-09-811108-t001.jpg
Prepandemic First wave Interpandemic Second wave P-value

Number of cases 140 31 100 45

Age (years) 513120 503+ 11.2 512+ 127 510133 0888

Sex Female 138 (98%) 31 (100%) 98 (98%) 44 (98%) 0.859
Male 2(2%) 0(0%) 2(2%) 12%)

Side of tumor Left 71 (50%) 17 (55%) 54 (54%) 21 (47%) 0982
Right 69 (50%) 14 (45%) 46 (46%) 24 (53%)

Symptom Present 95 (68%) 28 (90%) 76 (76%) 29 (64%) 0.024*
Absent 45 (32%) 3(10%) 24 (24%) 16 (36%)

Type of tumor insitu 10 (7%) 3(10%) 9(9%) 8(18%) 0112
Invasive 130 (93%) 28 (90%) 91(91%) 37 (82%)

Primary treatment (all cases) Surgery 98 (70%) 17 (65%) 79 (79%) 38 (84%) 0.027*
NCT 42 (30%) 14 (45%) 21 21%) 7(16%)

Primary treatment (invasive cases) Surgery 88 (68%) 14 (50%) 70 (77%) 38 (84%) 0.041*
NCT 42 (32%) 14 (50%) 21 (23%) 7 (16%)

Surgery to breast (all cases) BCS 83 (60%) 19 (61%) 49 (52%) 19 (50%) 0653
Mastectomy 56 (40%) 12 (39%) 46 (48%) 19 (50%)

Surgery to breast (invasive cases) BCS 77 (60%) 16 (57%) 44(51%) 17 (67%) 0653
Mastectomy 52 (40%) 12 (43%) 42 (49%) 13 (43%)

Surgery to axila (all cases) SLNB 93 (68%) 19 (70%) 75 (80%) 30 (77%) 0234
ALND 44 (32%) 8(30%) 18 (20%) 9(28%)

Surgery to axla (invasive cases) SLNB 84 (66%) 19 (78%) 67 (79%) 22 (71%) 0234
ALND 44 (34%) 7@7%) 18 (21%) 9 (20%)

Nodal status (all cases) Negative 84 (60%) 14 (45%) 73 (73%) 30 (67%) 0.045*
Positive 56 (40%) 17 (65%) 27 (27%) 15 (33%)

Nodal status (invasive cases) Negative 74.(67%) 11 (39%) 64 (70%) 22 (60%) 0.049*
Positive 56 (43%) 17 61%) 27 (30%) 15 (40%)

Tumor size (mm) 246217 257 £205 27.0%24.0 319257 0361

Tin invasive cancers 1 70 (54%) 16 (57%) 48 (53%) 18 (49%) 0646
2 54 (41%) 11 (40%) 38 (42%) 18 (49%)
3 5 (4%) 0(0%) 4.(4%) 1%
4 1(1%) 1(3%) 1(1%) 0(0%)

N in invasive cancers o 74 (67%) 11 (39%) 64 (70%) 22 (59%) 0,093
1 48 (37%) 16 (54%) 18 (20%) 11 (30%)
2 3(2%) 16%) 4.(4%) 16%)
3 5 (4%) 1(3%) 5(6%) 3(8%)

TNM stage in invasive cancers 1 54 (42%) 8(28%) 38 (42%) 14 (38%) 0624
2 65 (50%) 17 (61%) 40 (44%) 18 (49%)
3 11(8%) 3(11%) 13 (14%) 5(13%)

Biologic subtype Luminal 88 (68%) 16 (57%) 70 (77%) 34 (92%) 0.038"
Her2 30 (28%) 9(32%) 14(15%) 3(8%)
™ 12 (9%) 3(11%) 7(8%) 0(0%)

NCT, neoadjuvant chemotherapy; BCS, breast conserving surgery; SLNB, sentinel lymph node biopsy; ALND, axillary lymph node dissection; Her2, Human Epidermal Growth Factor
Receptor 2; TN, triple negative. *statistically significant.
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