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Background: An analysis of the impact of the coronavirus disease 2019 (COVID-19) on the patterns of
treatment and the safety for patients with early breast cancer (EBC).
Methods: This was an observational real-world study. A total of 958 EBC patients who were admitted to
two groups during the epidemic (Observation group: Q1 in 2020, n=422) and the similar time frame from
last year (Control group: Q1 in 2019, n=536). The primary end point of the study was the overall safety
of treatments, including the proportion of neutropenia, fever, infection and infection of COVID-19. The
secondary end point is the treatment patterns, referring to different treatment methods and the proportion
of different regimens.
Results: Under the guidance of specific treatment strategies, the patient’s treatment patterns have
changed significantly. Among them, the proportion of albumin paclitaxel in the observation group was
significantly increased (55.8% vs. 13.0%, P<0.001) compared with the control group, and the proportion of
docetaxel was significantly reduced (30.4% vs. 70.1%, P<0.001). The proportion of anthracycline drugs and
vinorelbine decreased (both P<0.05). In the observation group, 22.5% of patients had neutropenia, which
was significantly lower than the control group (22.5% vs. 50.6%, P<0.05), and the incidence of fever in the
observation group was lower than that of the control group (P=0.05).
Conclusions: The patient's treatment patterns were significantly changed during COVID-19 pandemic,
and optimized treatment strategy is suitable for breast cancer patients that can ensure the patient’s treatment
needs and overall safety.
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Introduction
The coronavirus disease 2019 (COVID-19) caused an
unprecedented alteration on the diagnosis and treatment
of patients with breast cancer. Studies have shown that
COVID-19 is more infectious for people with lower
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immunity (1,2). Due to the influence of disease and
treatment, the immunity of cancer patients is typically at a
low level, especially for patients undergoing chemotherapy.
For oncologists, it is not clear which treatment regimens
are suitable and safe for breast cancer patients during the
epidemic (3).
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We have formulated specific management measures
and treatment strategies for breast cancer during the
COVID-19 pandemic (4). In order to analyze the impact
of COVID-19 on treatment patterns and the safety for
patients with breast cancer under specific strategies, we
compared the treatment and safety data for early breast
cancer (EBC) patients who received treatment at the
epidemic period (cohort 1: Q1 in 2020) and the same
period last year (cohort 2: Q1 in 2019). The study protocol
was conducted in accordance with the Helsinki Declaration
of 1964 (revised 2008). We present the following article
in accordance with the STROBE reporting checklist
(available at http://dx.doi.org/10.21037/tbcr-20-29).

Statistical analysis
Non-normally distributed data is described by median,
and categorical variables are described by percentage. Chisquare test, Fisher’s exact probability method and Wilcoxon
rank sum test are used to compare differences between
groups. All data were completed using SPSS 19.0 (SPSS
Inc., Chicago, IL, USA) for all statistical tests, which were
two-sided tests with a significance level of 0.05. When
comparing the Chi-square test pairwise, the significance
level was adjusted.
Results
Clinical characteristics

Methods
The study was conducted in accordance with the
Declaration of Helsinki and the Harmonized Tripartite
Guideline for Good Clinical Practice from the International
Conference on Harmonization. This study was approved
by the Institutional Review Board of the Fourth Hospital of
Hebei Medical University. Informed consent was obtained
from all individual participants included in the study.
Study population
This observational real-world study enrolled 958 patients
with EBC from January 1, 2020 to March 31, 2020 and
January 1, 2019 to March 31, 2019. All the patients were
included in the outpatient or inpatient treatment at
department of Breast Oncology, the fifth Medical Center
of Chinese PLA General Hospital. The inclusion criteria
for patients were as follows: the pathological diagnosis is
invasive breast cancer, including complete pathological and
immunohistochemical information. The patients included
in the period from January 1, 2020 to March 31, 2020 were
defined as the observation group, and the patients included
in the period from January 1, 2019 to March 31, 2019 were
defined as the control group.
End points
The primary end point of the study was the safety of
treatment, including the proportion of neutropenia, fever,
infection and infection of COVID-19. The secondary
end point is the treatment patterns, including different
treatment methods and the proportion of different
chemotherapy regimens.
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We analyzed the treatment differences for EBC patients
who were treated in our center between the epidemic
period (Observation group: Q1 in 2020, n=422) and the
same period last year (Control group: Q1 in 2019, n=536,
Table 1). Observation group patients had more hormone
receptor (HR) positive patients (62.6% vs. 54.5%, P=0.01),
and less triple negative breast cancer (TNBC) patients (9.4%
vs. 16.0%, P=0.004). Other clinical characteristics such as
disease stage and treatment stage did not show significant
differences.
Treatment patterns
Forty-eight patients (11.4%) in the observation group
received neoadjuvant therapy, of which 2 patients (0.5%)
had completed neoadjuvant treatment, surgical treatment
and received adjuvant therapy during the treatment period,
2 patients (0.5%) have completed neoadjuvant and surgical
treatment, and the adjuvant therapy has not started.
Patients receiving neoadjuvant chemotherapy accounted
for 10.7% (n=45), and neoadjuvant endocrine therapy
accounted for 0.7% (n=3); 374 patients (88.6%) received
adjuvant therapy, of which 250 patients (59.2%) received
adjuvant endocrine therapy, 93 patients (22.0%) received
adjuvant chemotherapy, and 1.9% (n=8) received only
targeted therapy. In the control group, 58 patients (10.8%)
received neoadjuvant endocrine therapy, 55 patients (10.3%)
received neoadjuvant chemotherapy, and 3 patients (0.5%)
received neoadjuvant endocrine therapy. 478 patients
(89.2%) received adjuvant therapy. Among them, 298
patients (55.6%) received adjuvant endocrine therapy, 99
patients (18.5%) received adjuvant chemotherapy and 7
patients (1.3%) received targeted therapy.
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Table 1 Characteristics of the patients at baseline
Characteristic

Q1 in 2020 group (n=422)

Q1 in 2019 group (n=536)

Age, years

P
0.020

Median

49

51

Range

30–88

29–84

Molecular subtypes, n (%)
HR+/HER2−

264 (62.6)

292 (54.5)

0.010

HER2+

118 (28.0)

158 (29.5)

0.700

TNBC

40 (9.4)

86 (16.0)

0.004

I

102 (24.2)

129 (24.1)

1.000

II

252 (59.7)

321 (59.9)

1.000

III

68 (16.1)

86 (16.0)

1.000

46 (10.9)

54 (10.1)

0.800

2 (0.5)

4 (0.7)

0.700

374 (88.6)

478 (89.2)

0.900

Stage, n (%)

Treatment stage, n (%)
Only neoadjuvant therapy
Neoadjuvant and adjuvant therapy
Only adjuvant therapy

Proportion of chemotherapy drugs
The observation group and the control group had
significant differences in the choice of chemotherapy
regimen (Figure 1). Compared with the control group, the
proportion of albumin paclitaxel in the observation group
was significantly increased (55.8% vs. 13.0%, P<0.001),
and the proportion of docetaxel was significantly reduced
(30.4% vs. 70.1%, P< 0.001). In addition, the proportion of
other chemotherapeutic drugs such as anthracyclines and
vinorelbine decreased (all P<0.05).
Safety
Neutropenia
Thirty-one of 138 patients (22.5%) in the observation group
experienced neutropenia, and the incidence was significantly
lower than that in the control group (50.6%, n=78). Among
them, the proportion of grade 3 to 4 neutropenia in the
observation group and the control group were 5.8% (n=8)
and 8.4% (n=13), respectively (Table 2).
Fever
A total of 4 patients in the 2020 Q1 cohort developed
fever symptoms, which was significantly lower than the
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incidence of fever in the 2019 Q1 cohort (2.9% vs. 9.1%,
P=0.05, Table 2). Among them, 3 patients had transient
fever, and the symptoms disappeared within 1 day after
symptomatic treatment, which was considered to be drug
fever. One patient had continued adjuvant chemotherapy
for 6 cycles and developed fever symptoms on the 8th day
after the 7th cycle of continued treatment with albumin
paclitaxel (200 mg, d1, d8) every 3 weeks, with a maximum
body temperature of 38 ℃, which lasted 3 hours and was
accompanied by symptoms of bladder irritation. The
nucleic acid test was negative for two consecutive times,
which ruled out the possibility of COVID-19, and the
final diagnosis was fever caused by urinary tract infection.
The infection was controlled after giving antimicrobial
treatment, and fever and urinary tract discomfort symptoms
disappeared 2 days later.
Discussion
Ensuring the treatment needs and safety of breast cancer
patients during the COVID-19 outbreak is a primary
concern (5), but it’s unclear which treatments are the safest
proved. We compared the patterns of breast cancer patients
treated during the COVID-19 period and the same period
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P<0.001

80.0%
70.0%

Percentage, %

2020 Q1

P<0.001

P<0.001

60.0%

61.0%
(n=94)

55.8%
(n=77)
P=0.173

50.0%

40.3%
(n=62)

40.0%

31.9%
(n=44)

30.4%
(n=42)

30.0%
20.0%

2019 Q1

70.1%
(n=108)

24.6%
(n=34)

P=0.252
13.6%
(n=21)

13.0%
(n=20)

8.7%
(n=12)

10.0%
0.0%

Nab-PTX

CTX

Docetaxel

Anthracyclines

Paclitaxel

P=0.114
P=0.001

13.6%
(n=21)

P=0.316

7.2%
(n=10)

Platinum

4.3%
1.9% (n=6)
(n=3)
Capecitabine

9.1%
(n=14)
0.7%
(n=1)
vinorelbine

1.9%
(n=3)

0

Fluorouracil

Figure 1 Difference for chemotherapy regimens between 2020 Q1 cohort and 2019 Q1 cohort. Nab-PTX, nanoparticle albumin-bound
paclitaxel; CTX, cyclophosphamide.

Table 2 Adverse events of enrolled patients
Characteristic

2020 Q1 cohort (n=138), n (%)

2019 Q1 cohort (n=154), n (%)

Neutropenia
No

<0.001
107 (77.5)

76 (49.4)

Grade 1

12 (8.7)

34 (22.1)

Grade 2

11 (8.0)

31 (20.1)

Grade 3

7 (5.1)

9 (5.8)

Grade 4

1 (0.7)

4 (2.6)

Favor

0.05

Yes

4 (2.9)

14 (9.1)

No

134 (97.1)

140 (90.9)

Infection

0.6

Yes

1 (0.7)

3 (1.9)

No

137 (99.3)

151 (98.1)

Diagnosed with COVID-19

–

Yes
No

P

0
138 (100.0)

–
–

COVID-19, coronavirus disease 2019.

last year. The results showed that treatment patterns of
EBC was significantly changed during the COVID-19
epidemic, and patients were treated safely under optimized
treatment regimens such as mild chemotherapy.
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The treatment options for breast cancer patients have
changed significantly during the epidemic. In general, the
application rate of low-risk bone marrow toxicity programs
increased, while the application rate of medium-high
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risk programs decreased significantly. Taxus is the main
chemotherapy drug for patients with EBC (6,7), different
yews have different toxicity profiles (8,9), both the CSCO
guidelines (10) and NCCN guidelines (11) suggest that
albumin paclitaxel has advantages over docetaxel in bone
marrow toxicity, and we also witnessed the application
rate of docetaxel decrease from 70% to 30%, and the
application rate of albumin paclitaxel increased from 13%
to 55%, which made albumin paclitaxel become the highest
proportion of drugs. The changes in treatment plan not
only meets the patient's chemotherapy needs, but also
avoids the added risk of causing patients to suffer from
chemotherapy toxicity and infection.
The safety of treatment is a key factor influencing the
treatment plan. Although we use treatment measures
with lower toxicity, we are not sure the actual response
of patients after treatment due to the prevalence of the
special periods. At the same time, the safety requirements
for treatment during the epidemic are higher than usual
(2,4). This study shows that no patient was diagnosed with
COVID-19 during the epidemic, and the incidence of
neutropenia or fever was significantly lower than the same
period last year under the application of specific treatment
strategies.
Neutropenia is the main adverse reaction of chemotherapy,
which will affect the patient’s immune system and increase
the risk of infection. Under the protection of recombinant
human granulocyte colony-stimulating factor (G-CSF),
the incidence of grade 4 neutropenia in breast cancer
chemotherapy patients is 2% to 10% (12). In this study,
only one patient had grade 4 neutropenia during the
epidemic, which was much lower than the incidence of
agranulocytosis in the control group. We gave isolated
protection to the patient with grade 4 granulocyte decline,
and were injected with G-CSF, one day later, the patient's
neutrophils gradually returned to normal, and no events
such as infection or fever occurred.
Fever is an adverse reaction that requires special
attention during the COVID-19 epidemic (13). During the
epidemic, the appearance of fever symptoms will increase
the psychological pressure of the patient, and further
examination is required to differentiate the diagnosis (14).
In this study, the incidence of fever during the epidemic was
significantly lower than that of the control group. Of the
4 patients with fever symptoms, 3 patients were diagnosed
with treatment-related drug fever and 1 patient was
diagnosed with fever caused by urinary tract infection. Both
rule out the fever caused by chemotherapy or COVID-19,
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which reduces the patient’s psychological panic to a certain
extent and the length of hospital stay.
In addition to safety considerations, the efficacy of
treatment should not be ignored. At the same time, it is
worth noting whether there is a phenomenon that efficacy
is sacrificed because of excessive protection. Therefore, the
long-term survival impact to the enrolled patients are under
follow-up.
Conclusions
In conclusion, this study shows that with the support of
specific strategies, it is safe for patients with EBC to receive
the necessary anti-tumor treatment during the epidemic.
Especially for those relatively low-risk treatment regimens,
which can further improve short-term safety of patients and
reduce the risk of infection. In the forthcoming stage, we
need to continue to follow up the long-term efficacy of the
patient to clarify the ultimate benefit of treatment decisions
and provide an empirical reference for possible future
public health emergencies.
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