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Introduction

In early 2020, 2019 novel coronavirus disease (known 
as COVID-19) broke out and became a public health 
emergency of international concern. COVID-19 spread 
around the whole world in a short time because of the 
various transmission routes (such as droplets, contact, 
aerosol and other means) and long incubation period (1). 
Jilin Province (a province in northeastern China) launched 
the first-level response to major public health emergencies 
rapidly on January 25th, 2020. Since health care workers 
and hospitals are at high risk of infection, we could see 
many changes made in medical industry after the breakout 
of COVID-19. In the First Hospital of Jilin University, 
we pretested triage of fever patients to identify suspected 

cases at the first time and admitted reservation registration 
only through the internet. In respond to COVID-19, 
experts of different areas also updated guidelines for 
different diseases. According to Liang’s research (2), 
cancer patients seems to be more suspicious to COVID-19 
in China. Breast cancer is known as the most common 
cancer among women. To combat COVID-19 and find 
optimal ways of diagnosis and treatment under the 
epidemic situation, professors in our Department of Breast 
Surgery in the First Hospital of Jilin University made 
some adjustment towards the management of breast cancer 
according to the new rules of our hospital and guidelines 
of breast cancer during the outbreak of COVID-19. 
We present the following article in accordance with the 
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MDAR reporting checklist (available at http://dx.doi.
org/10.21037/tbcr-20-38).

Methods

This study was an observational real world study. The 
research was approved by the Ethics Committee of the First 
Hospital of Jilin University (2020-398) and was conducted 
in accordance with the Helsinki Declaration of 1964 (as 
revised in 2013). Informed consent was obtained from all 
individual participants included in the study.

Patient data

This research collected all the breast cancer inpatients 
treated in the Dept of Breast Surgery of the First Hospital 
of Jilin University. The total number of inpatients from 
Jan 1st 2019 to Apr 30th 2019 was 495. The total number of 
inpatients from Jan 1st 2020 to Apr 30th 2020 was 346.

Inclusion and exclusion criteria

To be included in this research, all cases must meet the 
following inclusion criteria: (I) the patient had to be 
received treatment in the Dept of Breast Surgery of the 
First Hospital of Jilin University from Jan 1st 2019 to Apr 
30th 2019 or Jan 1st 2020 to Apr 30th 2020. (II) The aims of 
hospitalization included neoadjuvant chemotherapy, post-
surgery chemotherapy, surgery and surgery concomitant 
with the first cycle of chemotherapy.

Furthermore, cases that met the following criteria were 
excluded: (I) the breast cancer patient received treatment in 
other departments of the First Hospital of Jilin University. (II) 
The patient was not diagnosed as breast cancer. (III) The aims 
of hospitalization were not belonging to those above. (IV) The 
patient rejected the appropriate treatment come up with doctors.

Observational end point

The first end point was pre-hospital evaluation including 
admission access and patients’ age and distribution. 
The second end point was treatment strategy including 
treatment decisions, surgical methods, hospitalization 
length and cost, time intervals between treatment. 

Statistics analysis

We used t-test to compare whether the difference of end 

points above in 2019 and 2020 is statistically significant 
(P<0.0001, ****; ns, not significant). The softwares we used 
are GraphPad Prism 6.0c, Excel 2011, IBM SPSS statistics 
Version 26.

Results 

Pre-hospital evaluation

Changes of admission process
When compared to the same time of last year, the 
admission process of breast cancer patients in our 
department changed a lot (Figure 1). In the year of 
2019, after getting the examination of breast ultrasound 
and mammography, susceptive breast cancer patients 
could be admitted into hospital and then receive further 
examinations such as biopsy, immunohistochemistry 
and other routine examinations. Once the patient was 
diagnosed as breast cancer, he/she would get neoadjuvant 
chemotherapy or surgery according to the clinical stage 
and molecular classification of breast cancer. However, 
during the outbreak of COVID-19, all the examinations 
related to the diagnosis of breast cancer should be finished 
at outpatient department and only breast cancer patients 
could be admitted into hospital. Furthermore, blood 
routine test and lung CT image are necessary for excluding 
COVID-19. Before entering inpatient department, nurses 
will monitor the temperature of both the patients and 
accompanying visitors, inquiry contact history and help 
them sign related forms. 

Changes of age and distribution
During the epidemic of novel pneumonia, the age  
(Figure 2) and distribution of breast cancer patients visiting 
our department also changed. The age trend of 2020 is 
similar to that of 2019.The patients in the group between 
45 to 54 years old, which are usually of high risk of breast 
cancer, are more than other age groups. However, when 
compared to 2019, there are more young patients (<35) 
and less old patients (>65) in 2020. The distribution 
of patients’ regions in 2020 is similar to that in 2019. 
However, the diversity of out-of-province patients’ 
districts decreased during COVID-19 pandemic because 
of the limitation of provincial trip. Therefore, in the 
period of COVID-19 pandemic, most patients came from 
Jilin province and the number of out-of-province patients 
is almost zero expect for Heilongjiang and inner Mongolia 
(data not shown). 
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Figure 2 The differences of inpatient ages in 2019 and 2020.

Figure 1 The differences of admission process in 2019 and 2020.
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Changes of treatment decision
As shown in Figure 3, there were 344 breast cancer patients 
newly diagnosed in our department during January and 
April, 2019. Among those, 91 patients (26.54%) accepted 
neoadjuvant therapy, including neoadjuvant chemotherapy 

and neoadjuvant endocrine therapy. The other 253 patients 
(73.55%) accepted surgery directly. During the same time 
of 2020, only 77 patients (53.47%) accepted surgery. The 
percentage of neoadjuvant therapy increased to 46.53%. 

In the first four months of 2019, there were 307 patients 
accepted surgery, including the patients who finished 
neoadjuvant therapy. Among those patients, 20.52% 
accepted breast-conserving surgery, 1.63% accepted 
phase I breast reconstruction after mastectomy, the other 
73.55% patients accepted mastectomy directly. During 
the same time of 2020, only 140 patients finished surgery. 
The percentage of breast conserving surgery and phase I 
reconstruction decreased to 17.41% and 0.72%, and more 
patients (82.14%) chose breast mastectomy (Figure 4).

Changes of hospitalization length and cost 
The hospital length of 2020 is much shorter than that 
of 2019. As shown in Figure 5, for neoadjuvant therapy 
patients, the average hospitalization days of 2019 and 2020 
were 6.19 and 2.30 (Figure 6). The average length of stay 
of surgery patients was 14.62 days in 2019 and in 2020, 
the number decreased to 7.66 days. For patients accepted 
adjuvant chemotherapy, the average length of stay in 2019 
and 2020 were 5.84 and 2.54 days, separately. Some patients 
accepted the 1st adjuvant chemotherapy after surgery 
without being discharged. The hospital stay of those 
patients was also shorten from 17.62 days in 2019 to 12 days 
in 2020. 

As with the changes of diagnosis and treatment process, 
the cost also changed. In 2020, the average hospitalization 

Figure 3 The differences of treatment decisions in 2019 and 2020.
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cost was RMB 17,100 for those accepted surgery, which 
was much lower than that of 2019, RMB 23,500 (Figure 6). 
However, the average cost of other patients who came to 

our department for neoadjuvant therapy or adjuvant therapy 
did not change a lot. 

Changes of time intervals between treatments
There were 88 patients who received surgery following 
the first chemotherapy from Jan 1st 2019 to Apr 30th 2019. 
Meanwhile, only 3 cases were calculated in 2020. Time 
interval to initial chemotherapy was 8 to 15 days, and 
the peak value was 12 days in 2019. While time interval 
from surgery to initial chemotherapy ranged from 3 to 
7 days (Figure 7A). When it came to days between final 
neoadjuvant chemotherapy and surgery, there were  
51 patients in 2019 who received surgical care 21 to  
30 days later. In 2020, 41 patients got surgery after 11 to 
20 days. However, delay of >40 days from final neoadjuvant 
chemotherapy to surgery happened on 6 patients which 
accounted for 15% of total (Figure 7B). Compared with that 
potion of patients in 2019, there was no delay of >40 days. 
Furthermore, intervals between cycles of chemotherapy 
in 2019 were 19.49±0.2466 days, while those in 2020 were 
32.60±1.679 days (Figure 7C). In term of neoadjuvant 
chemotherapy time intervals, it was 18.94±0.3737 days in 
2019 compared with 33.02±1.420 days in 2020 (Figure 7D).

Discussion

During epidemic of COVID-19, there were less patients 
visited our department for various reasons: isolation 
for migration history, registration limitation, and even 
outpatient appointment registration. The change of patient 
flow leads to better hospital environment, shorter time 
of examinations and longer time for communication with 
clinicians. For the inpatients, it is necessary to exclude the 
infection of COVID-19 before being admitted to hospital 
through contact history inquiry and related examinations. 
Some prevention measures such as compulsory mask 
wearing and safety distance not only decrease the risks 
of infecting COVID-19, but also other diseases spread 
through respiratory tract. As we can see, the changes during 
epidemic made a better hospital environment for both 
patients and medical workers.

In the special time, less outpatients came to visit our 
department. Different from old breast cancer patients, both 
the number and percentage of young patients are higher 
than last year. Part of the reason is that younger women 
care more about their health these days and young age is a 
factor of poor prognosis. The change of admission process 
is another important reason. Registration online only and 

Figure 4 The differences of surgical methods in 2019 and 2020.

Figure 5 The differences of hospitalization lengths in 2019 and 
2020. ****, P<0.0001; ns, not significant.
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neoadjuvant chemotherapy to surgery. (C) Interval between cycles of adjuvant chemotherapy. (D) Intervals between cycles of NAC. ****, P<0.0001.

limitation of accompany made it difficult for elder patients 
asking for medical help. When it came to distribution of 
patient regions, the proportion of patient regions of Jilin 
Province did not change much, but the number of out-of-
province patients reduced, which indicated that COVID-19 
pandemic had a big impact on the regions of patients. 
When implementing new measures, such as electronic 
management instead of traditional management model in 
the hospital, we need to meet the needs and consider the 
abilities of different levels and ages of people.

The guidelines for managing breast cancer patients 
changed during the COVID-19 pandemic. Breast cancer 
experts recommend to expand neoadjuvant therapy 
indication (3). In the past, the purpose of neoadjuvant 
therapy was to achieve surgical resection for inoperable 
disease or to downstage cancer to facilitated conserving 
surgery. In order to minimize exposure risk of COVID-19, 
neoadjuvant therapy is used for earlier breast cancer 
these days. For non-invasive breast cancer, such as ductal 
carcinoma in situ (DCIS) with no risk of invasion, a delay 
of operation until after COVID-19 is acceptable. For 

ER (estrogen receptor) positive DCIS and early invasive 
carcinoma, neoadjuvant endocrine therapy is a good 
choice. For triple negative breast cancer (TNBC) patients, 
neoadjuvant chemotherapy is more suitable and for HER2 
(human epidermal growth factor receptor) overexpression 
patients, targeted therapy is also necessary. Neoadjuvant 
therapy not only decreased the risk of COVID-19, but 
also help clinicians evaluate therapeutic effects. On the 
other hand, when the outcome of one patient accepting 
neoadjuvant therapy is PCR (pathologic complete response), 
maybe she would have a chance to avoid breast cancer 
operation. Clinicians need more time to follow up, and get 
the conclusion whether the change of therapeutic decisions 
during COVID-19 is good for breast cancer prognosis. If 
neoadjuvant therapy could provide an alternative to surgery, 
there will be no doubt that conserving the whole breast is 
a protection for both physical and mental health of breast 
cancer women. 

Since breast cancer patients finished all preoperative 
examinations before being admitted into hospital, the 
average hospitalization day in 2020 was much shorter 
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than that in 2019. As the length of stay decreased, the risk 
of contact with other inpatients and infection decreased. 
On the other hand, the adverse effects of chemotherapy 
or surgery did not increase. Even during non-epidemic 
period, it brings benefits to patients and hospitals when 
optimizing treatment process, increasing bed occupancy 
rates, shortening average hospitalization length. The 
changes made for COVID-19 are also good for optimizing 
health resources, making full use of outpatient resources 
and improving hospital operating efficiency (4).

During COVID-19 pandemic, the strategy of recruiting 
patients has been modified so that many breast cancer 
patients have to prolong the time of treatment which 
include time from surgery to start of adjuvant chemotherapy, 
intervals between final cycle of neoadjuvant chemotherapy 
and surgery, time intervals between cycles of adjuvant or 
neoadjuvant chemotherapy. Our research showed that time 
from surgery to initiation of chemotherapy mostly was  
8–15 days in 2019. However, time interval was 3–7 days 
in 2020. According to evidence-based medical research, 
patients who received adjuvant chemotherapy after surgery 
took less 30–40% risk compared with those who did not (5).  
But the optimal time from surgery to first cycle of 
chemotherapy is still controversial. Several clinical trials 
demonstrated that shorter delay (6) (<4 weeks versus  
>8 weeks) of adjuvant chemotherapy decreased recurrence 
rate and overall survival of breast cancer (7). Therefore, 
it suggested that it was better to operate adjuvant 
chemotherapy as early as possible. Based on our clinical 
data, patients would initiate adjuvant chemotherapy within 
1 week during COVID-19 pandemic in order to reduce 
the infectious odds, which may decrease recurrence rate in 
all subtypes of breast cancer. On the other hand, patients 
under adjuvant chemotherapy could not come to hospital 
on time because of trip restriction and adjustment of 
inpatient strategy. Compared to that in 2019, average time 
intervals between cycles of adjuvant chemotherapy were 
delayed to 32 days. The common standard of intervals 
between cycles is 3 or 4 weeks. But more and more 
researches focused on study of dose-dense chemotherapy 
in order to explore more efficient regimens. According to 
Norton-Simon Hypothesis, it is more efficient to shorten 
adjuvant chemotherapy cycle intervals (8) than to increase 
dose of chemotherapeutic drug (9). What is more, it is 
helpful to avoid chemotherapy resistance. From evidence 
above, longer delay of adjuvant chemotherapy will harm 
the benefit from chemotherapy, so we recommend that it 
is better to decrease the hospitalization length in order to 

reduce the risk of COVID-19 exposure.
Data between Jan 1st 2019 and April 30th 2020 showed 

interval from last cycle of neoadjuvant chemotherapy 
to surgery most concentrated on 21–31 days, while that 
in 2020 most focus on 11–20 days. From our data, this 
portion of patients decreased about 20% during the 
COVID-19 pandemic compared to number in 2019. 
The potential reason why the interval between last 
cycle of neoadjuvant chemotherapy to surgery is shorter 
during COVID-19 pandemic is that the total number 
of patients in our department reduced and that patients 
with neoadjuvant chemotherapy usually had lymph 
node metastasis. Those should have priority of surgery 
in some degrees. When comes to intervals between 
cycles of neoadjuvant chemotherapy, it prolonged from 
20 days in 2019 to 33 days in 2020. However, there 
is still no exact results showing what is the optimal 
interval setting. It is also necessary to study the more 
efficient chemotherapeutic regimens based on current 
chemotherapeutic drugs. 

Conclusions

COVID-19 pandemic has both bad and good impacts on 
the strategy of breast cancer treatment. On the one hand, 
women diagnosed as breast cancer have to postpone the 
previous treatment and face with risk of complexity of 
hospitalization and virus exposure. On the other hand, 
adjustment of treatment strategy brings new ideas into 
the management and care of breast cancer. For example, 
we can reduce hospitalization length and intervals from 
neoadjuvant chemotherapy to surgery as well as increase 
the utility of outpatient care. Our research will support the 
changes of treatment progress in the future and provide 
some clinical data.
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