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Effects of COVID-19 Pandemic on Diagnosis-treatment Process in
Breast Cancer Patients Treated with Neoadjuvant Chemotherapy
Neoadjuvan Kemoterapi Alan Meme Kanseri Hastalarında COVID-19 Pandemisinin Tanı ve
Tedavi Sürecine Etkileri
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ABSTRACT
Aim: In this study, we investigated the effect of pandemic on the diagnosis-treatment process in breast cancer patients receiving neoadjuvant
chemotherapy.
Materials and Methods: The clinicopathological characteristics of the total patients who received neoadjuvant chemotherapy for one year during
the Coronavirus disease-2019 (COVID-19) pandemic period and one year before the pandemic were compared. A total of 92 patients were analyzed
retrospectively.
Results: The clinicopathological features in the pandemic and prepandemic periods were found to be similar. While the number of patients was
26 (28.3%) during the pandemic period, it was 66 (71.7%) in the prepandemic period. Pathology reporting time, chemotherapy administration
time, preoperative preparation time and overall time from diagnosis to treatment were similar (p=0.305, p=0.171, p=0.104, p=0.061, respectively).
Magnetic resonance reporting time was shorter during the pandemic period (p=0.005).
Conclusion: The diagnosis and treatment times of breast cancer in patients receiving neoadjuvant chemotherapy in the pandemic period are similar
to those in the pre-pandemic period. Nevertheless, decision should be made on a patient-specific basis considering COVID-19 infection risk.
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ÖZ
Amaç: Bu çalışmamızda neoadjuvan kemoterapi alan meme kanseri hastalarında pandeminin tanı-tedavi sürecine etkisini araştırdık.
Gereç ve Yöntem: Koronavirüs hastalığı-2019 (COVID-19) pandemisi dönemindeki bir yıl ile pandemi öncesindeki 1 yılda neoadjuvan kemoterapi
alan hastaların klinikopatolojik özellikleri ile tanıdan operasyona kadar olan aşamaların süreleri karşılaştırıldı. Toplam 92 hasta retrospektif olarak
analiz edildi.
Bulgular: Pandemi ve pandemi öncesi (prepandemik) dönemdeki hastaların klinikopatolojik özellikleri benzer bulundu. Pandemi dönemindeki hasta
sayısı 26 (%28,3) iken pandemi öncesi dönemde 66 (%71,7) idi. Tanı-tedavi sürelerinden patoloji raporlanma süresi, kemoterapi uygulanma süresi ve
preoperatif hazırlık dönemi ve total süre iki dönem arasında benzerdi (sırasıyla; p=0,305, p=0,171, p=0,104, p=0,061). Manyetik rezonans raporlanma
süresi pandemi döneminde daha kısa saptandı (p=0,005).
Sonuç: Neoadjuvan kemoterapi alan hastalarda meme kanserinin tanı ve tedavi süreleri pandemi döneminde, pandemi öncesi dönemle benzerdir.
Yine de COVID-19 enfeksiyon riski düşünülerek hasta özelinde karar verilmelidir.
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Introductıon
The Severe acute respiratory syndrome-Coronavirus-2
epidemic, which started in Wuhan, China in 2019, was declared
as a COVID-19 pandemic by the World Health Organization
(WHO) on March 11, 20201. According to the latest WHO data,
more than 125 million people were infected with COVID-19
and over 2.7 million people died2. Serious disruptions occurred
in health systems that came to the point of collapse, and “stay
at home” orders, travel restrictions, social isolation rules and
lockdowns were implemented in many countries around the
world3,4. In our country, the first case of COVID-19, which
affected the whole World, was seen on March 11, 20205. The
first major measures for COVID-19 in Turkey were taken on
March 21, 2020, for the purpose of precaution after rapid
increase in cases6. Although the bans have been eased as of
March 2021, lockdowns still continue in our country.
The coronavirus pandemic has led to sudden and complex
changes in healthcare, including primary care7,8. Due to this
situation, high-risk patients in terms of COVID-19 were
determined in order to minimize disruptions, and this was led
by patients diagnosed with cancer9,10. In the analysis performed
by Saini et al.11, the mortality rate in cancer patients was
found to be 25.6%. As of 2021, new treatment, diagnosis and
screening guidelines have been published in order to minimize
the risk for breast cancer patients, which is the most common
cancer worldwide8,12-14.
With the pandemic, the normal working orders of the units
except for the emergency health services were suspended, and
oncology clinics were also affected. In this study, we examined
the one year before the COVID-19 bans began to be implemented
in our country, and one year in which COVID-19 measures and
restrictions were applied, in breast cancer patients who were
given neoadjuvant treatment. We aimed to investigate the
effect of the COVID-19 pandemic on the clinicopathological
changes of the patients diagnosed between two years, during
the reporting period of radiology and pathology, during the
chemotherapy process, and during the diagnosis-surgery
periods. We aim to contribute to the literature on the effect
of neoadjuvant chemotherapy applications and breast cancer
diagnosis-treatment process during the pandemic period.

MATERIALS AND METHODS
The research was a retrospective comparative study and
was conducted in the medical oncology department of the
university hospital. The study was approved by the Ethics
Committee of Tekirdağ Namık Kemal University Faculty of
Medicine on 30.03.2021 (issue no: 2021.76.03.16) and by
the T.R. Ministry of Health Scientific Research Platform. The
research was conducted in accordance with the Declaration
of Helsinki.
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In our study, the data of patients, who were diagnosed with
breast cancer in our hospital between March 21, 2019 and
March 21, 2021, received neoadjuvant chemotherapy and
were operated afterwards, were analyzed retrospectively. All
of the patients included in the study consisted of patients who
received either docetaxel (75 mg/m2) every three weeks for four
cycles or paclitaxel (80 mg/m2) once a week for 12 cycles after
four cycles of cyclophosphamide + epirubicin. Fluorine-18fluorodeoxyglucose positron emission tomography/computed
tomography and magnetic resonance (MR) imaging performed
before treatment were used for staging the patients.
Patients were put into two groups. Those diagnosed before
March 21, 2020, when the COVID-19 restriction began to
be implemented in our country, were evaluated as the prepandemic period (March 21, 2019-March 21, 2020) and those
diagnosed after this date were evaluated as the pandemic
period (March 21, 2020-March 21, 2021). In order to ensure
complete reliability in the analysis of the data, patients who
completed the entire period from diagnosis to operation in
their own group were included in the study. Those with time
deviations from the specified dates and groups were excluded
from the study.
Pathology reporting time was accepted as the time between
taking the tru-cut biopsy and reporting it, MR reporting time
as the time from MR scan date to reporting for staging before
neoadjuvant chemotherapy, chemotherapy time as the time
between the first chemotherapy and the last chemotherapy
(those who received weekly paclitaxel chemotherapy were
evaluated as four cycles and the first day of the fourth cycle
was taken as the end of chemotherapy). And the preoperative
preparation time after chemotherapy was counted from this
last chemotherapy date to the operation. As the total time, the
time from the first biopsy date to the surgery was taken.
Clinicopathological
and
demographic
characteristics,
radiological examination and reporting dates, pathology
acceptance and approval dates, chemotherapy durations and
operation dates of the patients before the start of treatment
were recorded from the hospital archive.

Statistical Analysis
Statistical Package for the Social Sciences for Windows
26.0 package program was used for statistical analysis of
the data. Categorical measurements were summarized as
numbers and percentages, and continuous measurements as
mean and standard deviation. The comparison of categorical
measurements between groups was also done with the chisquare test. The Fisher’s exact test was used when cells
with frequencies less than five were present in the crosstab
analysis. The normal distribution of the data was evaluated
with the Kolmogorov-Smirnov test. Non-parametric tests
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(Mann-Whitney U) were used to compare continuous variables
that were not normally distributed, and parametric tests
(independent sample t-test) were used to compare continuous
variables that were normally distributed. The statistical
significance limit “p” was accepted as 0.05.

RESULTS
A total of 102 patients’ records were reached between March
21, 2019 and March 21, 2021. The examinations of 10 patients
started in the pre-pandemic period but were extended to the
pandemic period, and they were excluded from the study. 92
patients who met the criteria were included in the study. Of
the patients, 26 (28.3%) were in the pandemic period, and 66
(71.7%) were in the pre-pandemic period. The median age was
47.14±10.48 (age range 24-79) years. All of the patients were
female. It was determined that 2 (7.77%) of the patients in the
pandemic group included in the study had COVID-19 infection
within the specified period. When the clinicopathological
features of pre-pandemic and pandemic patients were
compared, no significant difference was found between the
groups. The results were as in Table 1.
The mean total time from the first diagnosis to the operation
of the patients included in the study was 220.91±28.85 (range
121-362) days. MR reporting time was 16.14±11.19 (range 2-51)
days, pathology reporting time was 15±8.01 (range 6-36) days,
chemotherapy time was 152.26±10.28 (range 131-189) days,
and preoperative preparation time after chemotherapy was
35.94±9.02 (range was 20-61) days. When the prepandemic
and pandemic periods were compared, a significant difference
was found in the MR reporting period (p=0.005), and there
was no statistically significant difference between the other
periods. The results of the comparison of the two groups were
presented in Table 2.

DISCUSSION
In our study, we aimed to investigate the effect of the COVID-19
pandemic, from breast cancer diagnosis to treatment, in breast
cancer patients receiving neoadjuvant chemotherapy. It was
planned to compare the year before the beginning of the
restrictions on the COVID-19 pandemic in our country with
the year in the pandemic process, and 92 patients who met
the criteria were analyzed retrospectively. In the first year of
the pandemic, the number of patients receiving neoadjuvant
chemotherapy was found to have decreased significantly
compared to the pre-pandemic period. In our study, there was
no difference between the clinicopathological features of the
patients admitted during the pre-pandemic period and the
pandemic period. While there was a significant decrease in MR
reporting time, there was no difference in the comparison of
the other diagnosis-treatment stages.
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In our study, a significant decrease was observed in the number
of breast cancer patients receiving neoadjuvant chemotherapy
in the pandemic period compared to the pre-pandemic period.
The decrease in the number of patients might have resulted
from the decrease in hospital access due to restrictions or
patient’s hesitation due to the pandemic15-17. The detection of
a correlation between anxiety and female gender in studies
on the COVID-19 pandemic conducted in our country and
abroad suggests that patient’s hesitation plays an important
role in the decrease in the number of patients in addition to
pandemic restrictions18-20.
Studies reporting that there are similar reductions and
disruptions in the diagnoses of new diseases in 2020, not only
in our country but all over the world, are consistent with our
study16,21-23.
According to the American Society of Clinical Oncology
and the European Society of Medical Oncology, one of the
neoadjuvant chemotherapy regimens recommended for the
COVID-19 pandemic is AC-T (± anti-HER-2 therapy), that is,
the combination of cyclophosphamide and anthracycline.
This regimen is the chemotherapy regimen that we included
in our study and that is frequently used in our center. While
delaying surgery is not recommended in the triple-negative
and HER-2-positive groups in the guidelines, it is suggested
that 6-12 months of neoadjuvant therapy may be continued
in hormone-positive/HER-2-negative subtypes, depending on
the risk status24. In our study, the durations in accordance with
the guidelines were considered and there was no difference in
chemotherapy duration between the pre-pandemic period and
the pandemic period (p=0.171).
In our study, a significantly shorter MR reporting time was
observed during the pandemic period compared to the prepandemic period (p=0.005). This may be a reflection of the
decrease in the number of patient admissions to the workload.
However, the similarity of the total times from diagnosis to
operation may be due to the prolongation of the chemotherapy
duration and preoperative preparation time, which did not
reach statistical significance but showed a numerical increase.
In addition, the delay in the treatment of 2 patients due to
the diagnosis of COVID-19 during the pandemic period also
contributed to this situation. However, the times determined
in our study are within the times recommended in the
guidelines25,26.
In the current COVID-19 pandemic period, while healthcare
institutions are trying to provide the highest level and complete
service in diseases such as cancer, for which the treatment
and diagnosis process is unlikely to be delayed, on the other
hand, they have to make decisions according to the conditions
of the day, taking into account the health of the employees
and the patient. Recommendations about chemotherapy

257

ÇAVDAR et al. Breast Cancer in the COVID-19 Pandemic

Nam Kem Med J 2021;9(3):255-260

Table 1. Clinicopathological characteristics of the patients and their distribution according to the pandemic period
Total

Pre-pandemic period (n=66)

Pandemic period (n=26)

<40 (young adult)

26 (28.3%)

20 (76.9%)

6 (23.1%)

≥40

66 (71.7%)

46 (69.7%)

20 (30.3%)

Premenopause

38 (41.3%)

27 (71.1%)

11 (28.9%)

Postmenopause

54 (58.7%)

39 (72.2%)

15 (27.8%)

Ductal type

73 (79.3%)

52 (71.2%)

21 (28.8%)

Others

19 (20.7%)

14 (73.7%)

5 (26.3%)

Negative

42 (45.7%)

29 (69.0%)

13 (31.0%)

Positive

50 (54.3%)

37 (74.0%)

13 (26.0%)

Negative

28 (30.4%)

18 (64.3%)

10 (35.7%)

Positive

64 (69.6%)

48 (75.0%)

16 (25.0%)

Negative

55 (59.8%)

39 (70.9%)

16 (29.1%)

Positive

37 (40.2%)

27 (73.0%)

10 (27.0%)

Grade 1

4 (4.3%)

3 (75.0%)

1 (25.0%)

Grade 2

51 (55.4%)

34 (66.7%)

17 (33.3%)

Grade 3

37 (40.2%)

29 (78.4%)

8 (21.6%)

T1

24 (26.1%)

16 (66.7%)

8 (33.3%)

T2

59 (64.1%)

43 (72.9.8%)

16 (27.1%)

T3-T4

9 (9.8%)

7 (77.8%)

2 (22.2%)

N0

30 (32.6%)

26 (86.7%)

4 (13.3%)

N1

35 (38.0%)

23 (65.7%)

12 (34.3%)

N2

17 (18.5%)

12 (70.6%)

5 (29.4%)

N3

10 (10.9%)

5 (50.0%)

5 (50.0%)

Received

86 (93.5%)

61 (70.9%)

25 (29.1%)

Not received

6 (6.5%)

5 (83.3%)

1 (16.7%)

Breast protective

75 (81.5%)

51 (68.0%)

24 (32.0%)

Others

17 (18.5%)

12 (88.2%)

2 (11.8%)

CE+ weekly paclitaxel

38 (41.3%)

29 (76.3%)

9 (23.7%)

(±HER-2 blockade)

54 (58.7%)

37 (68.5%)

17 (31.5%)

p

Age
0.488

Menopausal status
0.902

Histological type
0.832

Progesterone receptor
0.599

Estrogen receptor
0.293

HER-2 receptor
0.829

Grade
0.479

Clinical T stage
0.777

Clinical N stage

0.099

Status of receiving RT
0.672

Surgery type
0.094

Chemotherapy type

HER-2: Human epidermal growth factor receptor 2, RT: Radiotherapy, CE: Cyclophosphamide-epirubicin chemotherapy regimen
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Table 2. Comparison of the characteristics of the time spent in the diagnosis and treatment stages according to the pandemic
periods
Pre-pandemic period (n=66)

Pandemic period (n=26)

Mean±SD

Median

Mean±SD

Median

p

Pathology reporting time

15.71±8.59

13.0

13.19±6.05

10.5

0.305

MR reporting time

18.30±11.8

18.0

10.65±7.05

8.0

0.005

Chemotherapy duration

150.48±8.12

149.0

156.76±13.55

150.5

0.171

Preop preparation time after
chemotherapy

34.98±9.22

34.50

38.38±8.17

37.5

0.104

Total time

218.40±31.37

217.0

227.26±20.33

222.0

0.061

Statistically significant p values are shown in bold font.
SD: Standard deviation, MR: Magnetic resonance

regimens, patient follow-up, surgical preparation times and
even operation options have been reported in guidelines and
previous studies8,24,25. However, there are also publications
stating that the same treatment cannot be applied to everyone
during the pandemic period27.

Study Limitations
The limitation of our study is that it was performed in a
single center, the number of cases was limited, and it was
retrospective. Imaging, reporting and other investigated times
may differ in centers other than our hospital. This is another
limiting factor of our study. Although studies examining the
effects of the COVID-19 pandemic on diagnosis-treatment
stages in breast cancer are limited in the literature, our study,
which was conducted using the same center data, is important
in that it is the first in this regard.
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