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Abstract
Background: Weight gain during chemotherapy in patients with breast cancer contributes to their poor prognosis. However, a
growing number of studies have found that metabolic disorders seem to play a more important role in breast cancer prognosis than
weight gain. This study aimed to explore the prognostic effects of body mass index (BMI), weight gain, and metabolic disorders on
the overall survival (OS) and prognosis of patients with breast cancer who underwent chemotherapy.
Methods: Data from the inpatient medical records of patients with breast cancer who underwent chemotherapy at the Beijing
Cancer Hospital Breast Cancer Center from January to December 2010 were retrospectively collected, and the patients were
followed up until August 2020.
Results: A total of 438 patients with stages I to III breast cancer met the inclusion and exclusion criteria. Forty-nine (11.19%)
patients died, while 82 (18.72%) patients had tumor recurrence and metastasis at the last follow-up (August 2020). From the time
of diagnosis until after chemotherapy, no significant differences were observed in the body weight (t= 4.694, P< 0.001), BMI
categories (x2= 19.215, P= 0.001), and incidence of metabolic disorders (x2= 24.841, P< 0.001); the BMI categories and weight
change had no effect on the OS. Both univariate (x2= 6.771, P= 0.009) and multivariate survival analyses (hazard ratio= 2.775,
95% confidence interval [CI]: 1.326–5.807, P= 0.007) showed that low high-density lipoprotein cholesterol (HDL-C) levels at
diagnosis had a negative impact on the OS. The multivariate logistic regression analysis showed that the HDL-C level at diagnosis
(odds ratio [OR]= 2.200, 95% CI: 0.996–4.859, P= 0.051) and metabolic disorders after chemotherapy (OR= 1.514, 95% CI:
1.047–2.189, P= 0.028) are risk factors for poor prognosis in patients with breast cancer.
Conclusions:Chemotherapy led to weight gain and aggravated the metabolic disorders in patients with breast cancer. LowHDL-C
levels at diagnosis and metabolic disorders after chemotherapy may have negative effects on the OS and prognosis of patients with
breast cancer.
Keywords: Breast cancer; Body mass index; Weight change; Metabolic disorder; Overall survival; Prognosis; High-density
lipoprotein cholesterol
Introduction

Breast cancer is the most common malignant tumor in
women. In 2020, 2.3 million new cases of breast cancer
were reported, accounting for 11.7% of all malignancies
and 685,000 deaths in women worldwide; breast cancer
was also the leading cause of death, among all malignan-
cies in women.[1] From 2000 to 2015, the incidence and
mortality rate of breast cancer among women in China
increased annually.[2] The latest cancer statistics showed
304,000 new cases of breast cancer and 70,000 deaths in
China in 2015.[3]
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Compared with that in the United States, the breast cancer
mortality rate among women in China has rapidly increased
in recent years.[4] Levaggi et al[5] found that breast cancer
decreasedthe life expectancyandimposedasignificanthealth
burden on the female Chinese population. Chemotherapy is
an important systemic treatment for patients with breast
cancer, and it plays an important role in improving the long-
term survival of patients with this condition.[6] However,
several studies showed that patients with breast cancer gain
weight gain[7,8] and develop metabolic disorders[9] after
undergoing chemotherapy. These changes can lead to a poor
prognosis in patients with breast cancer, such as increased
risks of recurrence,metastasis, and reduced survival rates.[10]
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Some studies analyzed the prognostic impact of obesity (OB)
and metabolic disorders at diagnosis in patients with breast
cancer.[11,12]However, there is a lackof evidenceon the long-
term prognosis due to weight gain and metabolic disorders
after chemotherapy in Chinese patients with breast cancer.
This studyaimedtoassess thebodymass index(BMI),weight
change, and metabolic disorders in patients with breast
cancer at diagnosis and after chemotherapy, exploring the
effects of these factors before and after chemotherapy on
cancer recurrence, metastasis, and overall survival (OS) in
patients with breast cancer.
Methods

Ethical approval

The protocol was approved by the Peking University
Institutional Review Board (No. IRB00001052-16036).
Informed consent was waived due to the nature of the
retrospective analysis.
Patients

Inpatients diagnosed with primary breast cancer at the
Breast Cancer Center of Peking University Cancer
Hospital in 2010 were recruited in this retrospective
cohort study. The inclusion criteria were: female patients
(1) diagnosed with tumor-node-metastasis (TNM) stages
I to III breast cancer confirmed by pathological
examination, (2) aged >18 years, (3) who received
breast cancer-related treatments (chemotherapy and
surgery) at the Breast Center at Beijing Cancer Hospital,
and (4) whose medical records on initial diagnosis
and post-chemotherapy hospitalization were available
through the hospital inpatient system (if the patient had
been hospitalized several times during the course of
chemotherapy, the last medical record was selected; in
the case of patients who underwent neo-adjuvant
chemotherapy, the pre-surgery inpatient medical records
were used as the last medical records of the post-
chemotherapy hospitalization). On the contrary, female
patients (1) who were previously diagnosed with breast
cancer or other malignant tumors and (2) whose post-
chemotherapy hospitalization stay was <1 month from
the initial diagnosis were excluded.
Body weight

The patient’s height and weight at diagnosis (body weight,
BW1) and after chemotherapy (BW2) were obtained from
the patient’s inpatient medical records. BMI was calculat-
ed using the patient’s height and weight as, BMI= BW
(kg)/ height (m)2. According to the recommendations
of the Chinese Obesity Working Group,[13] a BMI
of <18.5 kg/m2 indicates underweight (UW), a BMI of
18.5 to 23.9 kg/m2 indicates normal weight (NW), a
BMI of 24.0 to 27.9 kg/m2 indicates overweight, and a
BMI of ≥28.0 kg/m2 indicates OB. The weight change
after chemotherapy can be calculated as, weight
change= (BW2-BW1)/BW1� 100%. According to previ-
ous studies,[14] weight change was classified as weight loss
(��5.0%), weight stabilization (�4.9% to 4.9%), and
weight gain (≥5.0%).
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Metabolic disorders

According to the Chinese Diabetes Society Metabolic
Syndrome (MS) criteria in 2004[15] and 2014,[16]

combined with the information available in the patient’s
medical records, the criteria for diagnosing metabolic
disorders in patients with breast cancer in this study were
as follows: (1) overweight and/or obese: BMI ≥ 25.0 kg/
m2, (2) hyperglycemia: fasting plasma glucose ≥6.1 mmol/
L and/or diagnosed with and treated for diabetes mellitus;
(3) hypertension: blood pressure ≥ 130/85 mmHg and/or
diagnosed with and treated for hypertension, (4) high
triglyceride (TG) level: fasting TG ≥ 1.70 mmol/L, and (5)
low high-density lipoprotein cholesterol (HDL-C) level:
fasting HDL-C < 1.04 mmol/L.
Follow-up

During follow-up, outpatient and inpatient examinations
and regular telephone follow-ups were conducted until
the patient’s death or August 31, 2020. All patients were
followed up by telephone once a year, and data on their
prognosis and survival were also obtained during
outpatient and inpatient visits. All patients’ follow-up
results were provided by the Breast Cancer Center at
Beijing Cancer Hospital. The OS was defined as the
period from the date of diagnosis to the date of death
from any cause. Patients who were alive at the last
follow-up were censored. Patients lost to follow-up were
defined as surviving patients with < 5 years of follow-up
and those with no record of follow-up within the last
year.
Statistical analysis

Normally distributed continuous variables were described
using mean and standard deviation. Non-normally
distributed variables were described using median and
interquartile ranges. Categorical and counted variables
were expressed using the number of cases and percentage.
The differences in BW and BMI at diagnosis and after
chemotherapy were determined using paired t tests. The
differences in BMI categories and metabolic disorders at
diagnosis and after chemotherapy were determined using
McNemar x2 test. Survival curves were derived from the
Kaplan-Meier estimates, and the curves were compared
using log-rank tests. A Cox proportional hazard model
was used to estimate the hazard ratios (HRs) for the OS of
the patients in a multivariate analysis. A binary logistic
regression model was applied to estimate the odds ratio
(OR) for the prognosis of patients with breast cancer in a
multivariate analysis. All statistical tests were two sided
and were performed using SPSS 22.0 software (IBM
Corp., Armonk, NY, USA). P values of <0.05 were
considered significant.
Results

A total of 902 patients diagnosed with primary breast
cancer were admitted to the Breast Cancer Center at the
Peking Cancer Hospital in 2010. Twenty-one patients
with benign breast tumors, six with junctional malignant
tumors, seventy-nine with carcinoma in situ of the breast,
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Figure 1: Diagram reporting the number of patients selected and follow-up In the study. BP: Blood pressure; DM: Diabetes mellitus; FPG: Fasting plasma glucose; HDL-C: High-density
lipoprotein cholesterol; TG: Triglyceride.
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four with Paget’s disease, nine who were previously
diagnosed with breast cancer, and thirteen who were
previously diagnosed with other malignant tumors were
excluded. Totally 224 patients who did not undergo
chemotherapy and 108 patients who underwent chemo-
therapy for <30 days between two hospitalizations were
excluded. Finally, 438 patients with stages I to III breast
cancer who met the inclusion and exclusion criteria were
included in the study [Figure 1].

At the end of August 2020, 49 (11.2%) patients had died,
11 (2.5%) were lost to follow-up, 378 (86.3%) survived,
and 82 (18.7%) had cancer recurrence andmetastasis. The
1-, 3-, 5-, and 10-year OS rates of patients with breast
cancer were 97.5% (95% confidence interval [CI]: 96.0–
98.9%), 94.0% (95% CI: 91.8–96.3%), 91.9% (95% CI:
89.3–94.5%), and 88.4% (95% CI: 85.3–91.5%),
respectively; meanwhile, the median survival time was
109.29 (95% CI: 97.76–102.70) months.

Patients’ characteristics

The 438 participants were all female patients with breast
cancer, aged 47.4± 10.5 years (23–75 years) at diagnosis,
with an average time interval of 121.4± 50.4 days (30–
464 days) between two hospitalizations. The clinical
characteristics of these patients are presented in Supple-
mentary Table 1, http://links.lww.com/CM9/A937.
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Weight and metabolic disorders in patients with breast
cancer

The complete weight measurement records of 422 patients
at the time of diagnosis and after chemotherapy were
obtained. A total of 302 (71.6%) patients had stable
weight, 30 (7.1%) had> 5%weight loss, and 90 (21.3%)
had ≥ 5% weight gain. The differences in BW, BMI
categories, and metabolic disorders between two hospital-
izations were compared usingMcNemar x2 test. As shown
in Tables 1 and 2, significant differences were observed in
the BW, BMI categories, and metabolic disorders between
two hospitalizations.

Risk factors for breast cancer survival time

A Kaplan-Meier analysis (log-rank method) was used to
conduct a univariate analysis of the OS time of patients with
breast cancer with different clinical characteristics; the
variables (menopausal status, lymph node status, type of
surgery, estrogen receptor [ER] status, and progesterone
receptor [PR] status) with significant results are shown in
Figure 2A–E.

A Kaplan-Meier analysis (log-rank method) was applied
to compare theOS time of patients with breast cancer with
different BMI categories, weight changes at the time of
diagnosis and after chemotherapy, and different numbers
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Table 1: Comparison of body weight, BMI categories, and metabolic disorders (N= 422).

Variables At diagnosis After chemotherapy Statistics P value

Body weight (kg) 63.73± 9.47 64.44± 9.53 4.694
∗

<0.001
BMI (kg/m2) 24.93± 3.55 25.23± 3.45 4.444

∗
<0.001

<18.5 5 (1.2) 4 (0.9)
18.5–23.9 172 (40.8) 151 (35.8)
24.0–27.9 175 (41.5) 185 (43.8)
≥28.0 70 (16.6) 82 (19.4)

Metabolic disorder indicators 19.215† 0.001
Overweight and/or obese 196 (46.4) 216 (51.2) 0.010
Hyperglycemia 43 (9.8) 54 (12.3) 0.063
Hypertension 73 (16.7) 78 (17.8) 0.090
High TG 114 (32.1) 190 (53.5) <0.001
Low HDL-C 24 (6.8) 61 (17.2) <0.001

N of metabolic disorders 24.841† <0.001
0 161 (36.7) 117 (26.7)
1–2 221 (50.5) 247 (56.4)
≥3 56 (12.8) 74 (16.9)

Data are presented as n(%) or mean± standard deviation.
∗
t test. †Chi-square test. BMI: Body mass index; HDL-C: High-density lipoprotein

cholesterol; TG: Triglyceride.

Table 2: Comparisons of overall survival time among patients with different nutrition or metabolic status.

Variables N Death(s) Survival (months) x2 value P value

BMI at diagnosis (kg/m2) 2.153 0.541
<18.5 6 1 (16.7) 111.93 (105.00–118.86)
18.5–23.9 175 15 (8.6) 123.52 (119.81–127.24)
24.0–27.9 181 22 (12.2) 120.13 (116.22–124.05)
≥28.0 72 10 (13.9) 116.39 (108.69–124.09)

BMI after chemotherapy (kg/m2) 6.642 0.084
<18.5 4 2 (50.0) 94.30 (69.21–119.39)
18.5–23.9 15 14 (9.2) 122.85 (118.72–126.99)
24.0–27.9 185 21 (11.4) 120.82 (117.07–124.58)
≥ 28.0 83 11 (13.3) 116.93 (109.86–123.99)

Weight changes after chemotherapy (%) 3.809 0.149
≥�5.0 30 6 (20.0) 108.60 (96.28–120.92)
�4.9 to 4.9 304 34 (11.2) 121.50 (118.35–124.64)
≥5.0 90 7 (7.8) 123.40 (118.82–127.99)

N of metabolic disorders at diagnosis 2.411 0.300
0 161 15 (9.3) 121.30 (117.23–125.37)
1–2 221 25 (11.3) 122.11 (118.63–125.58)
≥3 56 9 (16.1) 113.38 (104.78–121.98)

N of metabolic disorders after chemotherapy 2.179 0.336
0 117 9 (7.7) 121.25 (117.28–125.21)
1–2 247 30 (12.2) 120.63 (117.03–124.23)
≥3 74 10 (13.5) 118.11 (111.45–124.78)

Data are shown as n (%), median (95% confidence interval). BMI: Body mass index.
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of metabolic disorders, respectively; however, it failed to
confirm the effect of different BMI categories, weight
changes, or different numbers of metabolic disorders on
the OS time of patients with breast cancer [Table 2].

AKaplan-Meier analysis (log-rankmethod)was also applied
to compare the OS time of patients with breast cancer with
different metabolic disorders at diagnosis and after chemo-
therapy. The results only showed that low HDLC levels at
diagnosis resulted in lower OS time in patients with breast
cancer (x2= 6.771, P= 0.009) [Figure 2F].
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The multivariate Cox regression analysis (backward
likelihood ratio [LR] method) was used to analyze the risk
factors for the OS outcome of patients with breast cancer.
Patient’s age (≥ 40, 41–59, and ≥ 60 years) at diagnosis,
menopausal status (premenopausal or postmen-opausal) at
diagnosis, TNM stage (I, II, and III), type of surgery
(mastectomy or lumpectomy), lymph node status (negative
or positive), ER status (negative or positive), PR status
(negative or positive), and human epidermal growth factor
receptor 2 (HER2) status (negative or positive) combined
with the BMI categories (at diagnosis or after chemothera-
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Figure 2: Kaplan-Meier curves for the overall survival of patients with breast cancer with different (A) menopausal status (x2= 10.263, P< 0.001), (B) lymph node status (x2= 10.196,
P= 0.001), (C) type of surgery (x2= 4.220, P= 0.040), (D) ER status (x2= 6.437, P= 0.011), (E) PR status (x2= 4.022, P= 0.045), and (F) HDL-C level at diagnosis. ER: Estrogen
receptor; HDL-C: High-density lipoprotein cholesterol; PR: Progesterone receptor.
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py), weight changes after chemotherapy, or indicators or
numbers of metabolic disorders (at diagnosis or after
chemotherapy)were includedas independentvariables.The
results are shown in Table 3.
Risk factors for breast cancer prognosis

A multivariate logistic regression model was used to
predict the risk factors for cancer recurrence or metastasis
(0= no, 1= yes) using patient’s age (≥ 40,41–59, and≥ 60
years) at diagnosis, menopausal status (premenopausal or
postmenopausal) at diagnosis, TNM stage (I, II, and III),
type of surgery (mastectomy or lumpectomy), lymph node
status (negative or positive), ER status (negative or
positive), PR status (negative or positive), and HER2
status (negative or positive) combined with the indicators
of metabolic disorder (at diagnosis or after chemotherapy)
or weight changes as the related factors. The results are
shown in Table 4.
Discussion

In this study, 86.3% of patients with breast cancer
achieved an OS of almost 10 years. Their 1-, 3-, 5-, and
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10-year survival rates were 97.5%, 94.0%, 91.9%, and
88.4%, respectively. Li et al[17] followed up 3470 female
patients with breast cancer from four hospitals in Beijing
and reported a 5-year survival rate of 90.72%. Chen
et al[18] followed up 13,297 female patients with primary
breast cancer in Guangzhou from 2008 to 2017, and
reported 1-, 3-, and 5-year survival rates of 99.0%,
95.3%, and 92.1%, respectively. The 5-year survival rate
of patients with breast cancer in these studies was similar
to that in our study. This finding suggests that in some
developed Chinese cities, such as Beijing and Guangzhou,
patients with breast cancer achieve a better survival after
undergoing systematic standard treatments. Compared
with the 5-year relative survival rate (73.0%) of patients
with breast cancer in China reported by Chen and
Zheng[19] in 2015, the current survival status of patients
with breast cancer has significantly improved. The
survival rate of patients with breast cancer from China
is also similar to the 5-year survival rate (92.0%; 95% CI:
91.6%–92.4%) of patients from the United States.[20]

Weight gain is a very common problem in patients with
breast cancer who undergo chemotherapy; moreover,
obese patients with breast cancer have poorer survival
than those without OB.[21,22] In this study, 422 patients
with breast cancer had increased BW (P< 0.001); the
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Table 3: Multivariate Cox regression analysis of risk factors for overall survival.

At diagnosis After chemotherapy

Variables HR (95% CI) P value HR (95% CI) P value

Menopausal status, Post vs. Pre 2.204 (1.219–3.982) 0.009 2.589 (1.369–4.895) 0.003
Lymph node status, Positive vs. Negative 3.253 (1.451–7.292) 0.004 3.134 (1.311–7.492) 0.010
ER status, Positive vs. Negative 0.529 (0.292–0.957) 0.035 0.538 (0.286–1.014) 0.055
Low HDL-C at diagnosis, No vs. Yes 2.775 (1.326–5.807) 0.007 NA NA

CI: Confidence interval; ER: Estrogen receptor; HDL-C: High-density lipoprotein cholesterol; HR: Hazard ratio; NA: Not available.

Table 4: Multivariate logistic regression analysis to predict the risk factors of recurrence or metastasis.

At diagnosis After chemotherapy

OR (95% CI) P value OR (95% CI) P value

Lymph nodes status 2.603 (1.462–4.634) 0.001 2.634 (1.482–4.679) 0.001
Low HDL-C level at diagnosis 2.200 (0.996–4.859) 0.051 NA NA
N of post-chemotherapy metabolic disorders NA NA 1.514 (1.047–2.189) 0.028

CI: Confidence interval; HDL-C: High-density lipoprotein cholesterol; NA: Not available; OR: Odds ratio.
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proportion of OW and obese (P< 0.001) patients who
received chemotherapy was higher compared with that at
the time of diagnosis. Of these patients, 90 (21.30%) had a
weight gain of > 5%, while 30 (7.10%) experienced a
weight loss of > 5%. A total of 1080 patients who
completed adjuvant chemotherapy were analyzed in the
ADEBAR study[10]; of the 307 (24.8%) patients who had a
weight change of ≥ 5%, 120 (11.1%) lost weight and 187
(17.3%) gained weight. The two weight change groups
had a significant independent negative effect on the OS
(P= 0.039) compared with the stable weight group. A
systematic review of BMI and survival in patients with
breast cancer showed that those who were UW,
overweight, and obese prior to the diagnosis had a higher
overall risk of death than NW women.[23] However, a
weight change of ≥ 5% was not found to have the same
effect onOS in this study. This could be due to the fact that
most of the studies included in this systematic review were
conducted in Western populations and most of the studies
were published 10 years ago; hence, the characteristics of
the patients included in these studies may differ from those
of current studies. This study also failed to determine the
effect of BMI categories and weight change on patient’s
survival at diagnosis and after chemotherapy. The follow-
up study of patients with breast cancer in Shanghai,[7]

which began in 2002, found that those who gained > 5%
of weight 18 months after diagnosis had an overall
mortality risk of 1.54 (95% CI: 1.03–2.29) and a risk of
recurrent metastasis of 1.30 (95% CI: 0.88–1.92). That
study included all patients with breast cancer, not just
patients with breast cancer who received chemotherapy;
moreover, the post-treatment weight was collected from>
6 months after the time of diagnosis, whereas the post-
chemotherapyweight wasmeasured within 4months after
diagnosis in our study. Fang et al[24] conducted a
retrospective study in 409 patients with breast cancer
and received new adjuvant chemotherapy and found that
initial BMI was a risk factor for poor disease-free survival
but not for OS. However, Schvartsman et al[25] found that
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a BMI increase of > 0.5 kg/m2 after chemotherapy was a
predictive factor for an increase in the locoregional
recurrence risk (HR: 2.53; 95%CI: 1.18–5.45; P= 0.017)
when compared with stable BMI. The effects of BMI or
weight gain on the prognosis of patients with breast cancer
before and after chemotherapy have been investigated in
many studies, but the conclusions are not entirely
consistent. Some studies consider body fat distribution
to be more important than BMI as a metabolic risk
factor.[26] In the Nurses’Health Study, abdominal fat was
strongly and positively associated with all-cause, cardio-
vascular disease and cancer mortality but not with BMI.
Even among normal-weight women, increased waist
circumference was associated with significantly increased
mortality from cardiovascular disease.[27]

In this study, 277 (63.3%) patients with breast cancer had
metabolic disorders at diagnosis, of whom 56 (12.8%)
had more than three metabolic disorders. After chemo-
therapy, 321 (73.3%) patients developed metabolic
disorders, of whom 74 (16.9%) had more than three
metabolic disorders. The metabolic disorders in patients
with breast cancer were exacerbated after chemotherapy
(x2= 177.069, P< 0.001). The Kaplan-Meier analysis
found that patients with breast cancer wo had lowHDL-C
levels at diagnosis had a shorter survival time (x2= 6.771,
P= 0.009). After controlling for patient age and clinical
characteristics, Cox regression still showed that a low
HDL-C level at diagnosis (HR= 2.775, 95% CI: 1.326–
5.807) was a risk factor for OS in patients with breast
cancer. The multiple logistic regression analysis also
showed the same result; that is, low HDL-C level at
diagnosis (OR= 2.200, 95% CI: 0.996–4.859) and
metabolic disorders after chemotherapy (OR= 1.514,
95% CI: 1.047–2.189, P= 0.028) were risk factors for
tumor recurrence or metastasis, and a low HDL-C level at
diagnosis (OR= 4.010, 95% CI: 1.657–9.709) was a risk
factor for death in patients with breast cancer. Results of
nine cohort studies pooling the data of 17,892 patients
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with breast cancer showed that patients with MS at
diagnosis had a significantly increased risk of cancer
recurrence (relative risk= 1.52, P= 0.02).[28] In a retro-
spective study of 1391 patients with breast cancer in
Beijing, Fan et al[11] analyzed the relationship between the
MS and its components (BMI, HDL, and TG) and their
clinical outcomes, and found that low HDL at diagnosis
was a significant independent risk factor of poor relapse-
free survival (HR= 3.266, 95% CI: 2.087–5.112) and OS
(HR= 3.071, 95%CI: 1.732–5.445). This may be because
low HDL-C level is associated with a more aggressive
tumor profile.[29] In addition, a low level of HDL-C is
negatively correlated with the activity of the pro-
inflammatory cytokine interleukin (IL)-6, and IL-6 and
IL-8 may promote the spread and metastasis of breast
cancer tumor cells.[30,31]

A systematic review noted that lymph node status, tumor
size, age at diagnosis, and ER status were the most
commonly used predictors in the models of breast cancer
death or recurrence.[32] Age is an important risk factor for
death in patients with breast cancer; the European Society
of Breast Cancer Specialists working group defined
“young patients with breast cancer” as women aged <
40 years.[33] Li et al[34] found a non-linear J-shaped dose-
response relationship between age at breast cancer onset
and risk of breast cancer death (P< 0.001), with HRs of
1.72 (95% CI: 1.06–2.81) and 1.89 (95% CI: 1.43–2.49),
respectively. However, no age-related differences were
found in the OS of patients with breast cancer in this
study, which may be attributed to the fact that the
majority of the patients in this study were aged 41 to 59
years, with a smaller proportion of people aged< 40 years
or > 60 years. Results of the univariate analysis showed
that menopausal status, lymph node status, extent of
surgical resection, ER status, and PR status affected theOS
of patients with breast cancer in this study, while further
Cox regression analysis found that only menopausal
status, lymph node status, and ER status affected the OS.
These results are consistent with those of a previous
study.[18]

This was a retrospective study; although post-chemother-
apy time was defined as at least 1 month after
chemotherapy, the time after chemotherapy in patients
with breast cancer ranged from 1 to 15 months, which
may be the reason why the impact of post-chemotherapy
weight changes on long-term survival and prognosis of
patients was not identified in this study. Hence, regular
follow-up should be conducted in the future in patients
with breast cancer who will undergo chemotherapy to
further understand the pattern of weight changes and
metabolic disturbances during chemotherapy in patients
with this condition. In addition, the information in this
study was obtained from the patients’ hospital records;
therefore, only simple OB indicators such as BMI were
available, and there was a lack of information that could
more accurately reflect the OB status of patients such as
body fat distribution. The medical records of patients with
breast cancer should include indicators that reflect central
OB, such as abdominal circumference and waist-to-hip
ratio, in order to provide more information for future
studies.
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Conclusions

Chemotherapy causes an increase in the proportion of
overweight and obese patients with breast cancer and
worsening of metabolic disorders. More evidence is
needed to clarify the impact of BMI categories and
post-chemotherapy weight changes on the survival and
prognosis of Chinese patients with breast cancer. Low
HDL-C level at diagnosis and metabolic disorder after
chemotherapy may have negative effects on the OS or
prognosis of patients with breast cancer.
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