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Abstract

Background Systemic edema is an adverse effect of docetaxel chemotherapy and causes distress to patients, includ-
ing those receiving this agent for breast cancer. However, its characteristics and factors related to its effect on qual-

ity of life (QoL) have not been adequately investigated. In this study, we assessed systemic edema quantitatively,
explored related factors, and evaluated QoL in patients receiving docetaxel for breast cancer.

Methods The study had a prospective cohort design and included 37 patients with no known history of swelling
who were treated with docetaxel between September 2019 and April 2022. Patients were examined at the start,
middle, and end of their course of treatment and 1 and 2 months later. Body water content, body mass, fat mass,
and muscle mass were quantified using bioelectrical impedance analysis. Systemic edema was evaluated with refer-
ence to the Common Terminology Criteria for Adverse Events. The timing of development of systemic edema at any
anatomical site that was grade 2 or worse was recorded. QoL was assessed using the Quality of Life-Anti Cancer Drug
scale. Nutrition was evaluated using the Brief-type self-administered diet history questionnaire. Multivariable logistic
regression analysis was performed to identify related factors. QoL was also compared between patients with edema
and those without edema.

Results Systemic edema developed in 67% of the study participants and was most prevalent at the end of treat-
ment. Body fat mass (adjusted odds ratio [aOR] 0.802, 95% confidence interval [CI] 0.651-0.988, p=0.038), disease
stage (@OR 3.279, 95% C1 0.493-21.793, p=0.219), and history of alcohol consumption (@OR 0.141, 95% Cl 0.013-1.521,
p=0.106) were identified as risk factors for docetaxel-induced edema. Participants who developed systemic edema
experienced more physical, vital, and emotional distress 1 month after treatment than those who did not. There

was no association between systemic edema and nutrition.

Conclusions Systemic edema may develop after treatment with docetaxel and increase distress in patients
with a high body fat mass. Patients at risk of systemic edema should be informed in advance about the potential
frequency, location, and timing of its onset and encouraged to self-manage this condition.
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Background

Paclitaxel and docetaxel belong to the microtubule
inhibitor class of cytotoxic anti-cancer drugs and are key
agents in the treatment of breast cancer. It is known that
women with early-stage breast cancer who are at high
risk of recurrence and undergo preoperative or postop-
erative chemotherapy using a combination of an anthra-
cycline and a taxane are at lower risk of recurrence and
survive for longer [1, 2]. Therefore, taxanes are used to
treat breast cancer in all stages [1-5].

One of the adverse effects of docetaxel is systemic
edema [5-8]. In previous studies, the prevalence of doc-
etaxel-induced edema has ranged from 31.7% to 51% [3,
4, 9-14], being highest when docetaxel was administered
in the adjuvant setting. Although edema is well docu-
mented in patients with conditions such as heart disease,
kidney disease, and anemia [15], its association with doc-
etaxel chemotherapy has not been adequately investi-
gated. Most of the relevant studies have focused on upper
extremity lymphedema [11-14], and few have character-
ized systemic edema, including its timing of onset in rela-
tion to the start of treatment and the site(s) affected.

Furthermore, patients undergoing chemotherapy may
develop impaired taste and changes in their physical
status that affect their food intake [16]. Patients receiv-
ing docetaxel for breast cancer have been reported to
experience taste disorders and loss of appetite [17].
Such patients often prefer highly seasoned, salt-contain-
ing meals, which contribute to development of edema.
However, it is not known whether such changes in diet
are involved in development of edema because the rela-
tionship between diet and systemic edema has not been
investigated.

Patients receiving docetaxel can also experience other
adverse effects, such as fatigue, numbness, and hair loss,
in addition to systemic edema [10-14, 18-21]. Moreo-
ver, previous studies have found that quality of life (QoL)
is diminished in patients receiving docetaxel because of
peripheral neuropathy and fatigue [18—21]. However, the
effect of systemic edema on QoL during the course of
treatment with docetaxel is poorly understood.

The aim of this study was to ascertain the relationship
between systemic edema and associated factors and its
impact on QoL in patients receiving treatment with doc-
etaxel for breast cancer. Our hope is that the findings of
this research will help to identify patients at high risk for
systemic edema and assist with development of support-
ive care options.

Methods

Study design and participants

This prospective cohort study included women treated
with docetaxel for breast cancer at the Department of

Page 2 of 13

Breast Surgery, Kyoto University Hospital, from Septem-
ber 2019 to April 2022. Women were eligible for inclu-
sion if they were over 20 years of age, had no known
history of edema, and were deemed suitable for partici-
pation by their attending physician. Enrollment required
the absence of edema at the start of treatment; thus,
patients with renal disease, cardiac disease, hyperten-
sion, or those who had previously received anthracycline-
based chemotherapy were also included. Patients were
excluded if judged unsuitable by their physician or if they
had a known history of edema. All participants received
dexamethasone as premedication.

Ethical approval

The study was approved by Kyoto university gradu-
ate school and faculty of medicine, Ethics Committee.
(approval number C1438-3). All study participants pro-
vided informed consent after receiving a detailed expla-
nation of the aims of the research and the procedures
involved.

Procedures

The participants were surveyed at five time points: the
start of treatment with docetaxel, during treatment, at
the end of treatment, and 1 and 2 months following the
completion of treatment. Body water content, body mass,
body fat mass, and muscle mass were measured using the
bioimpedance analysis (BIA) method. This method cal-
culates components of body composition, such as mus-
cle mass and body fat mass, by applying a minor electric
current to the body and measuring the resulting electri-
cal resistance, thereby exploiting the body’s conductive
properties. Laboratory data were collected, and partici-
pants completed QoL questionnaires. A dietitian con-
ducted a nutrition survey at the start and again at the end
of treatment. Figure 1 shows the time course of the study.

Demographic information

The following information was recorded: age, disease
stage, chemotherapy regimen, disease subtype, mari-
tal status, employment status, educational background,
financial status, history of alcohol consumption, and
smoking status. Diuretics were administered at the dis-
cretion of the physician during chemotherapy, and their
administration was recorded.

Evaluation of systemic edema

No standardized grading system currently exists for
quantitative evaluation of systemic edema. Therefore,
we have established our own methodology based on the
rate of increase in water content, guided by Common
Terminology Criteria for Adverse Events (CTCAE) ver-
sion 5.0 for “separate limb edema” [22]. We calculated
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Fig. 1 Study design. QOL-ACD: Quality of Life-Anti Cancer Drug, BDHQ: Brief-type self-administered Diet History Questionnaire

the percentage increase in water content at consistent
sites (affected arm, unaffected arm, affected leg, unaf-
fected leg, and trunk) between the start of treatment and
2 months after completion of treatment. These values
were then graded in accordance with the “separate limb
edema” criteria specified in CTCAE version 5.0 [22]. For
patients with bilateral breast cancer, the arm correspond-
ing to the breast being treated in the current study cycle
was considered to be the affected arm. We categorized
a baseline water content increase of <5% as grade 0, an
increase of 5%—10% as grade 1, an increase of 10%—30%
as grade 2, and an increase of>30% as grade 3. Systemic
edema was diagnosed when a participant was found to
have a score of grade>2 for any body component. Sub-
sequently, the presence of edema was dichotomized into
either existing or not, following assessment of water con-
tent in each body component.

Quality of Life Questionnaire for patients undergoing
treatment with Anti-Cancer Drug

QoL was assessed using the Quality of Life-Anti Can-
cer Drug (QOL-ACD) scale, which was developed by
Kurihara et al. as a cancer-specific instrument tailored
to Japanese culture and customs [23]. The scale has five
subscales: vitality (six items); physical aspect (five items);
mental aspect (five items); social aspect (five items); and
overall QoL. The design of the subscales takes clini-
cal validity into account. Respondents rate each item on
a 5-point scale, 1 being the worst and 5 being the best.
The total score on this scale ranges from 22 to 110. Scor-
ing can be done both for individual subscales and for the
total aggregated score [24].

Body mass and composition

Body mass and composition were assessed using the BIA
method and a body composition analyzer (Inbody 770;
InBody Japan Co, Ltd., Tokyo, Japan). This device dif-
ferentiates between extracellular and intracellular body
water, allowing determination of normative values for
total body water. The total body water content (normal

range 26.3-32.1 L) and the water content of each body
component (arm, normal range 1.18-1.78 L; leg, normal
range 4.21-5.15 L; trunk, normal range 12.1-14.8 L) were
measured. Body mass index (BMI) was calculated using
patient height and weight. Body fat and muscle mass
have been examined previously [21, 25]. In the present
study, we measured body fat mass (normal range 10.1-
16.1 kg) and muscle mass (normal range 33.0-40.4 kg).
These variables were treated as continuous, with no spe-
cific cutoff values established. Participants were asked
to stand on the Inbody 770 machine while barefoot for
1 min to measure their body composition before starting
treatment with docetaxel.

Laboratory data

Laboratory data were obtained in accordance with rou-
tine medical practice. Values for several biomarkers,
including total protein, albumin, hemoglobin, blood
urea nitrogen, creatinine clearance, and zinc, were used
to assess nutritional status and systemic edema before
administration of docetaxel. These values were analyzed
as continuous variables, with no specific cutoff values
established.

Brief-type self-administered diet history questionnaire
Diet was evaluated using the Japanese version of the
Brief-type self-administered diet history questionnaire
(BDHQ). This instrument had been validated by calculat-
ing the consumption of approximately 30 nutrients and
50 foods using a nutritional value formula [26]. Energy,
carbohydrate, protein, fat, zinc, and sodium intake were
evaluated.

Sample size

Based on the reported incidence of edema in patients
with breast cancer receiving docetaxel [9], the null
hypothesis was set at 0.47 and the alternative hypoth-
esis was set at 0.25 if nutritional guidance was included.
Using a one-sided alpha value of 0.05, a power of 0.8, an
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anticipated dropout rate of 0.2, and a binomial test, the
required number of participants was calculated to be 33.

Statistical analysis
We calculated descriptive statistics for participants
who had data available for at least three of the five sur-
vey time points. Systemic edema was determined using
the CTCAE grading system and treated as a binary out-
come. We then compared the demographic and clinical
characteristics according to edema status. Differences in
age, body mass, body fat mass, BMI, disease stage and
subtype, smoking and alcohol consumption, diuretic use,
marital and educational status, and income were exam-
ined using the chi-squared test for categorical variables
and the Mann—Whitney U test for continuous variables.
To assess the impact on patient QoL, we compared
each QoL subscale score between participants with and
without edema at all time points from initiation of doc-
etaxel to 2 months after completion of treatment using
the Student’s ¢-test. Complete case analyses were then
performed, excluding participants who reported aware-
ness of swelling at the time of enrollment in the study.
All statistical analyses were performed using SPSS ver-
sion 27.0 (IBM Corp., Armonk, NY, USA). A two-sided
p-value of <0.05 was considered statistically significant.
No correction was made for multiplicity.
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A further analysis was performed to identify factors
associated with systemic edema. Potential predictors,
including age, disease stage, treatment objective, his-
tory of smoking and alcohol consumption, QoL subscale
scores, body mass, body fat, muscle mass, BMI, labora-
tory data, and nutrient intake, were sought in univariate
logistic regression analysis. These continuous variables
were accounted for at baseline. Variables with a p-value
of<0.2 and those deemed to have a plausible association
with systemic edema in univariate analysis were entered
into a multivariable logistic regression model.

Results

Patients

During the study period, 65 patients received docetaxel
75 mg/m? for 4-8 cycles. Four of these patients declined
to participate in the study, three discontinued participa-
tion after the first or second visit, four were transferred
to other institutions, seven fulfilled one of the exclusion
criteria, and 10 could not be recruited because of the cor-
onavirus pandemic. Therefore, 37 patients participated in
the study; one only participated up to the end of treat-
ment and another only participated for up to 1 month
after completion of treatment because they were referred
to another institution for radiotherapy. Figure 2 shows
the flow of patients through the study.

Registration from September 2019 to August 2021 (n=65)

Excluded (n=25)
* Declined to register (n=4)
+ Ineligible to register (n=7)
* Transferred to other institution (n=4)

+ Stopped registration due to covid pandemic (n=10)

Registration (n=40)

Excluded (n=3)
+ Dropped out to first time (n=1)

+ Dropped out to second time (n=2)

Analytical dataset (n=37)

+ Register to third time (n=1)
+ Registered to four times (n=1)
* Registered full time (n=35)

Fig. 2 Flow diagram of participation in the study
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The patient background characteristics are summa-
rized in Table 1. The median age was 52 years (inter-
quartile range [IQR] 44, 61). The breast cancer was
unilateral in 30 patients (81%) and bilateral in seven
(19%). The most common disease stage was II (n=18,
49%). Fifteen participants (41%) received four cycles
of docetaxel as neoadjuvant chemotherapy, 15 (41%)
received four cycles as adjuvant therapy, and seven
(19%) received 5-8 cycles for metastatic disease. Sev-
enteen patients (46%) received docetaxel 75 mg/m?
in combination with trastuzumab and pertuzumab
and 15 (41%) received docetaxel 75 mg/m? alone. The
patients who received docetaxel as neoadjuvant or
adjuvant therapy had previously undergone four cycles
of chemotherapy with doxorubicin hydrochloride and
cyclophosphamide. The most common subtypes of
breast cancer were luminal and luminal HER2, with 17
patients (46%) having each subtype. Eighteen patients
(49%) were premenopausal and 19 (51%) were post-
menopausal. Eleven (29%) had a history of alcohol
consumption. Seven (18%) were prescribed a diuretic
(furosemide 10 mg or 20 mg) during the study period;
in all instances, the diuretic was prescribed during the
first month after completion of treatment with doc-
etaxel. No participant in the study developed cardiac
or renal insufficiency after starting treatment with
docetaxel.

Characterization of systemic edema according to site,
severity, and time of onset
Figure 3 shows the characteristics of the systemic edema
in the 37 study participants. The arms are divided into
affected or unaffected sides depending on the location of
the breast cancer. Grade 2 edema was more common in
the affected arm (24%) than in the unaffected arm (11%)
at 1 month after treatment. Systemic edema was more
commonly observed in the legs than in the arms. One
month after completion of treatment, we observed grade
2 leg edema in 22%-30% of cases and grade 2 arm edema
in 11%-24%. Grade 3 leg edema was present in 11%-—
14% of cases and grade 3 arm edema in 3%. Patient 37
appeared to have much worse edema in their unaffected
arm than in their affected arm. This participant had a his-
tory of breast cancer in the contralateral breast and had
undergone lymph node dissection in the unaffected arm.
Systemic edema occurred in four patients (11%) dur-
ing treatment and in 14 (38%) at the end of treatment.
Seven (19%) still had systemic edema at the end of the
first month after completion of treatment. Twelve (32%)
of the patients did not develop systemic edema during
the study period. Overall, systemic edema developed in
25 (67%) of our study participants.
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Relationship between systemic edema and QoL

Table 2 showed the relationship between systemic edema
and QoL during the time course of the study. Figure 4
shows the QoL subscale scores according to edema sta-
tus. There was no statistically significant difference
between-group in the vitality or physical, mental, and
social aspect subscale scores or in the total QoL score
at any time point in the study. Notably, at 1-month post-
treatment, participants with edema recorded the lowest
(albeit not statistically significant) mean subscale scores
for vitality (20.8 [SD 5.4] for the edema group vs. 22 [5.1]
for the non-edema group), physical aspect (18.3 [SD 4.3]
vs. 19.1 [4.1]), and mental aspect (16.6 [SD 4.6] vs. 17.5
[SD 4.2]). By 2 months after treatment, scores for those
with edema had somewhat improved but continued
to show a consistent trend of being lower than in those
without edema.

Factors related to systemic edema

Table 3 presents the patient characteristics according to
whether or not they developed edema. There were sta-
tistically significant differences between the group with
edema and the group without edema in terms of median
body mass (55.5 [IQR 44.5, 64.0] vs 50.6 [IQR 46.0, 53.4],
p=0.017), body fat mass (17.3 [IQR 12.7, 20.3] vs 12.3
[IQR 10.9, 15.5], p=0.019), and BMI (22.7 [IQR 19.9,
23.8] vs 19.6 [IQR 18.9, 22.3], p=0.014). There was also a
significant between-group difference in history of alcohol
consumption (p=0.049).

Table 4 showed the findings of the univariate and
multivariable logistic regression analyses. In univariate
analysis, significant associations were found for body
fat mass (odds ratio [OR] 1.217, 95% confidence interval
[CI] 1.006-1.472, p=0.044), blood urea nitrogen level
(OR 1.345, 95% CI 1.001-1.808, p=0.049), and BMI
(OR 1.388, 95% CI 0.997-1.932, p=0.052). Multivari-
able logistic regression analysis identified increased body
fat mass (adjusted OR [aOR] 0.802, 95% CI 0.651-0.988,
p=0.038), disease stage (aOR 3.279, 95% CI 0.493-
21.793, p=0.219), and a history of alcohol consumption
(aOR 0.141, 95% CI 0.013-1.521, p=0.106) to be asso-
ciated factors, although the latter two variables did not
reach statistical significance.

Discussion

In this study, 67% of patients who received docetaxel
developed systemic edema, which peaked at the conclu-
sion of treatment. We also observed that patients with
edema had lower QoL scores, particularly on the vitality
and the physical and mental aspect subscales and recov-
ered more slowly than those without edema at 1 month
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Table 1 Background characteristics of the study participants (n=37)
Total n=37
Median IQR
Age (years) 52 44-61
Body mass at baseline (kg) 536 49.1-58.2
Body fat mass at baseline (kg) 15.3 11.8-19.2
BMI at baseline (kg/m?) 217 19.2-233
n %
Disease Right breast cancer 18 486
Left breast cancer 12 324
Bilateral breast cancer 7 189
Purpose of the treatment Neoadjuvant 15 40.5
Adjuvant 15 40.5
Recurrence or advanced 7 189
Disease stage | 7 189
Il 18 48.6
Il 5 135
vV 7 189
Disease subtype ER+/Her2 - 17 459
ER—/Her2+ 3 8.1
ER+/Her2 + 17 459
Chemotherapy regimen T 15 40.5
THP 17 459
TCbHP 3 8.1
TC 2 54
Her2 status Her2 + 20 541
Her2 — 17 459
Menopausal status Pre-menopausal 18 48.6
Post-menopausal 19 514
Smoker Yes 8 216
No 29 784
History of alcohol consumption Yes 11 29.7
No 26 703
Use of diuretics Yes 7 189
No 30 81.1
Marital status Yes 19 514
No 18 48.6
In employment Yes 15 40.5
No 22 59.5
Educational background Junior high school 2 54
High school 9 243
College school 8 216
Undergraduate or above 17 459
No answer 1 2.7
Income <2 millionyen pa 4 10.8
2-6 million yen p.a 13 35.1
>6 million yen p.a 7 189
No answer 13 351

BMI Body mass index, ER Estrogen receptor, HER2 Human epidermal growth factor receptor 2, IQR Interquartile range, p.a. per annum, T Docetaxel, TC Docetaxel and
cyclophosphamide, TCbHP Docetaxel, carboplatin, trastuzumab, and pertuzumab, THP Docetaxel, trastuzumab, and pertuzumab
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Fig. 3 Characteristics of systemic edema (site and timing). The grade of edema is indicated by color, with edema less than Grade 1 being shown
as Grade 0 in blue, Grade 1 in green, Grade 2 in orange, and Grade 3 in red. The figure shows the severity of edema in the affected arm, unaffected

arm, affected leg, unaffected leg, and trunk

Table 2 Relationship between systemic edema and quality of life score at five assessment time points

Vitality Physical aspect Mental aspect Social aspect Total QOL score
Mean (SD) P-value Mean (SD) P-value Mean (SD) P-value Mean (SD) P-value Mean (SD) P-value
Baseline -
edema 25.28(4.72) 0.987 20.92(3.50) 0.582 18.48(4.31) 0.831 13.96(3.86) 0.718 83.32(15.36) 0.626
noedema  2525(5.63) 20.25(3.28) 18.17(3.81) 13.42(5.02) 80.67(15.32)
Intermediate period
edema 2344(554) 0487 19.84(3.59) 0216 17.88(3.78) 0.621 15.28(345) 0431 81.12(13.66) 0214
no edema 22.17(4.22) 18.33(2.96) 17.25(3.17) 14.17(4.95) 75.25(12.20)
End of treatment
edema 2144(529) 0772 18.80(3.81) 0.293 17.92(4.24)  0.259 14.92(4.17) 0631 77.68(1546) 0398
noedema  22.00(5.83) 17.33(4.14) 16.25(3.93) 14.17(4.93) 72.92(16.70)
Post-treatment 1M
edema 20.75(5.35)  0.521 18.33(4.26) 0.625 16.63(4.60) 0615 15.04(3.51) 0.888 75.17(1335) 0677
no edema 22.00(5.14) 19.09(4.11) 17.45(4.20) 15.27(6.13) 77.36(16.46)
Post-treatment 2 M
edema 22.91(5.46) 0.480 20.00(2.86) 0.306 18.39(3.49) 0.709 14.83(3.50) 0.768 80.13(13.29) 0.643
noedema  24.33(581) 21.17(3.66) 18.92(4.66) 14.33(6.37) 82.58(17.29)

Differences between the two groups were compared using the Student’s t-test
1M 1 month, 2M 2 months, SD Standard deviation

after completion of treatment. Furthermore, an asso-
ciation was found between increased body fat mass and
development of edema.

The overall prevalence of systemic edema was 67% in
our study, which is higher than that previously reported.
One study that compared docetaxel+trastuzumab with

vinorelbine + trastuzumab in HER2-positive breast can-
cer reported that the incidence of edema was 31.7% in the
docetaxel group and only 3.6% in the vinorelbine group
[3]. In another study, 51% of patients receiving ongoing
treatment with docetaxel 60 mg/m?2 for recurrent breast
cancer developed systemic edema after 10 cycles [10].
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edeman=25 noedeman=12 P-value
Median IQR Median IQR
Age (years) 54 44.5-64 48 43.5-51.8 0.109
Body mass at baseline (kg) 55.5 52.2-59 506 46.0-534 0.017*
Body fat mass at baseline (kg) 173 12.7-20.3 12.3 10.9-15.5 0.019*
BMI at baseline (kg/mz) 227 19.9-238 196 18.9-223 0.014*
n % n %
Disease Right breast cancer 10 40.0 8 66.6 0.103
Left breast cancer 8 320 4 334
Bilateral breast cancer 7 280 0 0
Purpose of the treatment Neoadjuvant 9 36.0 6 50.0 0484
Adjuvant 10 40.0 5 416
Recurrence or advanced 6 240 1 83
Disease stage I 5 20.0 2 16.6 0451
Il 10 40.0 8 66.6
Il 4 16.0 1 84
[\ 6 24.0 1 84
Disease subtype ER+/Her2 - 13 52.0 4 334 0.156
ER—/Her2+ 3 12.0 0 0
ER+/Her2+ 9 36.0 8 66.6
Chemotherapy regimen T 11 44.0 4 333 0619
THP 10 40.0 7 583
TCbHP 2 8.0 1 84
TC 2 8.0 0 0
Her2 status Her2 + 12 48.0 8 66.7 0.286
Her2 — 13 520 4 333
Menopausal status Pre-menopausal 11 44.0 7 583 0414
Post-menopausal 14 56.0 5 417
Smoker Yes 4 16.0 4 333 0.231
No 21 84.0 8 66.7
History of alcohol consumption Yes 10 40.0 1 16.7 0.049*
No 15 60.0 11 833
Use of diuretics Yes 5 200 2 16.7 0.809
No 20 80.0 10 833
Marital status Yes 13 520 6 50.0 0.909
No 12 48.0 6 50.0
In employment Yes 10 40.0 5 41.7 0.923
No 15 60.0 7 583
Educational background Junior high school 1 40 1 84 0.506
High school 8 320 1 84
College school 5 20.0 3 25.0
Undergraduate or above 10 40.0 7 583
No answer 1 4.0 0 0
Income <2 millionyen p.a 2 8.0 2 16.6 0171
2-6 million yen p.a 8 320 5 41.7
>6 million yen p.a 3 12.0 4 333
No answer 12 48.0 1 84

“ p<0.05, Pearson’s chi-squared test or Mann-Whitney U test

BMI Body mass index, ER Estrogen receptor, HER2 Human epidermal growth factor receptor 2, IQR Interquartile range, p.a. per annum, T Docetaxel, TC Docetaxel and
cyclophosphamide, TCbHP Docetaxel, carboplatin, trastuzumab, and pertuzumab, THP Docetaxel, trastuzumab, and pertuzumab
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Table 4 Results of multivariate logistic analysis of potential risk factors for systemic edema
Variable name Full model Reduced model
Cured OR 95% Cl P-value Adjusted OR 95% Cl P-value
Age(years)
65< 0.633 0.107-3.733 0.614
65> Ref
Disease stage
Il 0.300 0.054-1.669 0.169 3.279 0.493-21.793 0.219
-1V Ref
Menopausal status
Premenopausal 0.561 0.139-2.260 0416
Post menopausal Ref
Her2-status
Her2-positive 0462 0.110-1.936 0.291
Her2-negative Ref
Purpose of the treatment
Neoadjuvant 0.250 0.024-2.636 0.249
Adjuvant 0333 0.031-3.579 0.364
Recurrence/Advance Ref
Smoker
Yes 0.381 0.076-1.901 0.239
No Ref
History of alcohol consumption
Yes 0.193 0.021-1.766 0.145 0.141 0.013-1.521 0.106
No Ref
Use of diuretics
Yes 0.800 0.131-4.874 0.809
No Ref
Body mass 1.126 0.996-1.273 0.058
Body fat mass 1.217 1.006-1.472 0.044 0.802 0.651-0.988 0.038
Muscle mass 1.147 0.935-1.406 0.188
BMI 1.388 0.997-1.932 0.052
TP 1.398 0.368-5.310 0.623
Alb 1.129 0.217-5.867 0.885
Hb 1452 0.935-2.256 0.097
Zn 1.019 0.957-1.086 0.559
BUN 1.345 1.001-1.808 0.049
Energy intake 1 0.998-1.002 0.930
Protein intake 1.020 0.974-1.068 0407
Carbohydrate intake 0.997 0.985-1.008 0.566
Fat intake 0.995 0.950-1.042 0.832
Zn intake 1.070 0.724-1.581 0.733
Salt equivalent intake 1.019 0.784-1.325 0.888
QOL-ACD vitality 1.001 0.870-1.153 0.986
QOL-ACD physical aspect 1.060 0.866-1.297 0572
QOL-ACD mental aspect 1.019 0.860-1.208 0.826
QOL-ACD social aspect 1.032 0.873-1.221 0.710

Alb Albumin, BMI Body mass index, BUN Blood urea nitrogen, C/ Confidence interval, Hb Hemoglobin, HER2 Human epidermal growth factor receptor 2, OR Odds ratio,
QOL-ACD Quality of Life-Anti Cancer Drug, TP Total protein, Zn Zinc
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Although BIA has been used in earlier studies to assess
the severity of upper extremity lymphedema, it is not
accurate enough for assessment of systemic edema [25].
The findings of the present study are important because
we calculated the precise water content for various body
components and accurately determined the prevalence of
systemic edema. Notably, although systemic edema was
most prevalent at the end of treatment, in some cases it
developed as late as 1 month after completion of treat-
ment, and with a higher prevalence of grade 3 edema
at that time point. Development of systemic edema has
been linked to a cumulative docetaxel dose of 400 mg/
m?2 [6]. However, we found that some patients developed
grade 2 edema after only four cycles of docetaxel at a
dose of 75 mg/m2, which amounts to a total of 300 mg/
m?2 and is lower than that previously reported. The distri-
bution of systemic edema usually involves the extremities
and trunk, with a higher frequency in the lower legs and
the arm affected by previous lymph node dissection [11-
14]. In line with a previous finding that edema frequently
affects the lower legs in patients treated with docetaxel
for recurrent breast cancer [10], this study demonstrated
that systemic edema mainly involves excessive water
retention in the lower legs, in which the storage capac-
ity is greater than that in the upper extremities. In this
regard, our study provides a comprehensive picture of the
prevalence and characteristics of docetaxel-induced sys-
temic edema.

Participants who developed systemic edema during
treatment with docetaxel were observed to have reduced
QoL at 1 month after completion of treatment, sug-
gesting that systemic edema has a significant impact on
patients’ well-being. This temporal association was high-
lighted by the decreases in QoL subscale scores coincid-
ing with the development of systemic edema, indicating
that edema may be associated with increased physical
and psychological distress as well as diminished vitality.
This finding is consistent with previous research showing
that edema is associated with subjective distress during
chemotherapy and for up to 6 months after its comple-
tion and that the edema caused by the docetaxel regi-
men results in greater distress than that associated with
other treatments [5]. Although the impact of edema on
QoL may be perceived as minor, our findings indicate
that it is indeed a troubling symptom. Current supportive
measures for patients receiving docetaxel therapy focus
primarily on peripheral neuropathy, skin disorders, and
hematological toxicity [18-20]. However, it is essential
that health care providers also address the distress caused
by systemic edema and develop appropriate supportive
strategies.

Our research determined an association between sys-
temic edema and body fat mass. Previous studies have
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established a link between the etiology of upper limb
lymphedema and BMI [13, 14, 25]. In our present study,
we found that body fat mass was correlated with not
only lymphedema in the affected arm but also systemic
edema. The principal mechanism underlying docetaxel-
induced edema is believed to be increased capillary per-
meability. Development of edema has been reported to
be dose-dependent, presumably owing to a reduction in
interstitial fluid pressure, which leads to accumulation of
interstitial fluid and compromised lymphatic return [6].
Individuals with a high amount of body fat may have a
larger number of adipocytes in the interstitial space,
potentially exacerbating the impaired return of fluid to
the lymphatic system. Furthermore, disease stage was
found to contribute to systemic edema. Additional anal-
ysis of the association between breast cancer stage and
edema development is needed. We also observed a ten-
dency for edema to develop in patients with a history of
alcohol consumption. Alcohol consumption during treat-
ment might further leak fluid out of the blood vessels.
However, diet, as assessed by the BDHQ, did not show
a definitive correlation with systemic edema. Although
docetaxel-induced alterations in taste have been reported
[17], they may not be pronounced enough to affect nutri-
tional status and induce systemic edema. Further studies
examining the association of docetaxel-induced changes
in taste with nutrient intake are needed.

We also found that docetaxel-induced systemic edema
often develops after completion of treatment and fre-
quently presents specific challenges in the legs, which has
important implications for clinical practice. It is essential
for health care providers to inform patients before initia-
tion of treatment with docetaxel about the potential for
systemic edema, which, according to our data occurs
in approximately two-thirds of patients. In particular,
patients with a higher amount of body fat should be fore-
warned about the risk of leg-dominant edema and should
receive guidance on self-management techniques. Health
care providers must remain vigilant for the possible onset
of this adverse effect during and following chemotherapy
to alleviate the impact of edema on patients’ ability to
perform basic activities of daily living.

This study has several limitations. First, being con-
ducted at a single institution, the findings may only
reflect the unique characteristics of that specific set-
ting. Second, the relatively small sample size could
have hindered our ability to understand the etiology
of docetaxel-induced edema and its impact on QoL in
detail. Third, the possibility of selection bias cannot be
excluded, notably the potential underrepresentation
of patients with more severe edema or other adverse
effects. Finally, the study focused on docetaxel-induced
systemic edema in a cohort of Japanese patients with
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breast cancer. Whether these findings can be extrapo-
lated to non-Asian populations or to cases of edema
induced by other anticancer agents remains uncertain.
Future research should include such groups to ascer-
tain the generalizability of our results.

In conclusion, systemic edema was observed in 67%
of patients treated with docetaxel for breast cancer
between initiation of therapy and up to 2 months after
treatment, peaking at completion of treatment and
affecting predominantly the lower extremities. Physi-
cal, vital, and emotional distress 1 month following
completion of treatment may be greater in patients who
develop systemic edema than in those who do not. An
association between body fat mass and systemic edema
was identified. Our findings underscore the impor-
tance of proactively informing patients about the risk
of docetaxel-induced systemic edema, including its
potential frequency, anatomic distribution, and tempo-
ral pattern, and encouraging them to actively engage in
self-management.
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