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ABSTRACT

Objective: To evaluate the effectiveness and safety of hypo-fractionated radiotherapy (HFRT)
versus conventional radiotherapy (CFRT) postmastectomy among Filipino women with <Stage
II1 breast cancer.

Methods: This is a cohort study on histopathological confirmed locally advanced breast cancer
patients who underwent modified radical mastectomy and had negative surgical margins and <8
positive AXLN. Out of 92 patients from the following cohorts: 1) year 2014-2015, with 10 HF-
PMRT patients; 2) year 2019, with 12 HF-PMRT patients and 15 CF-PMRT; 3) 2022 Jan-Mar,
with 24 HF-PMRT and 31 CF-PMRT - 87 were eligible.

Patients received either HF-PMRT of 43.2 Gy in 16 fractions (2.7 Gy/fraction) to the chest wall
and regional nodes or CF-PMRT with a dose of 50-50.4 Gy in 1.8-2.0 Gy/fraction to the chest
wall and regional nodes with scar boost added based on high-risk factors.

Primary endpoints were overall survival, disease-free survival, locoregional recurrence, and
distant metastasis control rates. Secondary endpoints included acute and late toxicities.
Researchers performed an intent-to-treat analysis.

Results: HF-PMRT and CF-PMRT groups were comparable according to age, co-morbidities,
clinical symptoms, and performance status; there were more menopausal women and Stage I
cases in the HF-PMRT cohort. Median follow-up in months was 23.5 (range=10-98) for the
HF-PMRT cohort versus 23 (range=10-39) in the CF-PMRT. All (100%) CF-PMRT patients
experienced a significantly higher interruption in their radiotherapy sessions than those in the
HF-PMRT cohort (68%), with a median of 8 versus three interruption days, respectively
(p<0.003). The two-year overall survival rate was 86.3% for the HF-PMRT cohort and 100%
for the CF-PMRT cohort, p = 0.403. There were three mortalities under the HF-PMRT arm
(13.6%) and none in the CF-PMRT; all three mortalities were from the 2014-2015 cohort (1
died of brain metastasis after 26.9 months, another died of unknown cause after 47.5 months,
and one died due to cardiopulmonary arrest after 17.9 months follow-up). Four-year
disease-free survival rates were 68.18% in the HF-PMRT arm and 73.33% in the CF-PMRT
arm, p = 0.126; 4-year distant metastasis control rates were 81.8% and 73.3%, respectively, p =
0.126. There was no reported locoregional recurrence. Acute and late toxicities were similar,
mainly affecting the skin.

Conclusion: Hypo-fractionated radiotherapy (HFRT) postmastectomy shows comparable
effectiveness and safety to conventional radiotherapy (CFRT) among Filipino women with
<Stage III breast cancer, with fewer treatment interruptions. Despite a slightly lower two-year
overall survival rate in the HFRT cohort, the disease-free survival and distant metastasis control
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rates were similar between the two groups, and toxicity profiles were comparable.
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INTRODUCTION

The standard of care for locally advanced breast cancer patients who have undergone
mastectomy is adjuvant radiotherapy to the chest wall with or without regional nodal irradiation
(depending on nodal status and risk factors).

The Jose R. Reyes Memorial Medical Center (JRRMMC) Department of Radiotherapy serves
at least 150 new patients annually and has a daily load of more than 30 patients. Currently, the
standard for radiotherapy of breast cancer is conventional fractionated radiation therapy
(CFRT), which delivers radiation in daily doses or fractions of 1.8-2.0 Gy units of absorbed
radiation dose. The pivotal randomized trials, the National Comprehensive Cancer Network
guidelines, and multiple international and national guidelines still advocate for CFRT to a total
dose of 45-50.4 Gy with or without radiation boost to the scar. The total dose for institutions
that perform scar boost Is 60-66 Gy; thus, treatment for post-mastectomy cancer patients would
last 25-30 weekdays in 5-6 weeks.'

The duration of treatment for these patients has raised concerns about scheduling and logistics.
Due to the large number of patients receiving and seeking treatment and the limitation in the
number of patients JRRMMC can treat with the linear accelerator machine, there are instances
where patients must wait 4-6 weeks before receiving treatment. The 5-6 weeks treatment period
makes it hard logistically for the patients, as many reside very far from the hospital, with
difficulty in their daily commute or in finding accommodations within Metro Manila.

The use of post-mastectomy radiation therapy for breast cancer patients to improve locoregional
control and overall survival has been well-established in the landmark trials of Danish 82B and
82C by Overgaard et al." > * and the British Columbia randomized trial by Ragaz et al. 4. It has
become routine in treatment facilities that have the capability.

A recent trend towards hypo-fractionated dosing to, initially, whole breast radiation therapy and,
to post-mastectomy patients to exploit the relatively low o/ ratio and to allow for shorter
treatment times has shown non-inferiority in terms of survival, local control, and toxicity.>”’
Radiobiological experiments have shown the use of hypo-fractionated doses of radiation therapy
(HFRT) to increase adverse effects on late-responding tissues, and this has always been a
concern in its application, such that the use of conventionally fractionated doses of radiation
therapy is still the most used.®

Several randomized trials,>” however, have shown hypo-fractionated doses of radiation for
breast cancer patients to be of favorable efficacy and toxicity. This is particularly advantageous
in low- to-middle-income countries such as the Philippines, where treatment costs and logistics
concerns are prevalent.

Recently, the COVID-19 pandemic has compelled professional societies for radiation oncology,
such as the American Society for Radiation Oncology (ASTRO) and the Philippine Radiation
Oncology Society (PROS), to issue guidelines and statements regarding the use of hypo-
fractionated treatment regimens for various cancer sites (including breast) to decrease the
number of patient visits to radiotherapy facilities, to mitigate possible risk of virus exposure and
spread, especially among the vulnerable cancer population.'

METHODS



This JRRMMC Philippine observational cohort study compared the effectiveness and safety of
hypo-fractionated post-mastectomy radiation therapy versus conventionally fractionated post-
mastectomy radiation therapy among <Stage III breast cancer patients.

Study Subjects

Study subjects were selected based on specific inclusion and exclusion criteria. Eligible patients
had undergone mastectomy for histopathologically confirmed breast cancer with negative
margin resection. They must have had lymph node dissection (including sentinel lymph node
biopsy) with fewer than eight positive lymph nodes confirmed histopathologically. Patients who
consented to participate in the study were included. However, individuals were excluded if they
had internal mammary lymph node metastasis, distant metastasis, any active collagen disease,
or active double primary cancer (except for carcinoma in situ and bilateral breast cancer).
Additional exclusion criteria included concurrent chemoradiotherapy, previous chest irradiation,
pregnancy, and potential pregnancy.

The study included two cohorts: patients from 2014-2015 who received hypofractionated
radiotherapy (HFRT) post-mastectomy, and patients from 2019 and January-December 2022
who received either conventional fractionated radiotherapy (CFRT) or HFRT post-mastectomy.
Researchers thoroughly explained the possible benefits and side effects of both CFRT and
HFRT to the patients. Patients were given the choice between CFRT and HFRT, and their
consent was obtained accordingly.

Ethical Considerations
The JRRMMC Ethics Committee approved this study. Patients were asked for their consent,
and patient confidentiality was upheld.

Treatment Protocol

The radiation treatment protocol delivers a total dose of 43.2 Gy to patients with negative
surgical margins, administered in 16 fractions over 22 days to the chest wall and supraclavicular
region. The internal mammary lymph nodes are not included in the radiation field. The
radiation sources used are 4-6 MV X-rays or Cobalt-60 X-rays. A tangential irradiation method
aligning posterior margins is employed. Treatment planning aims to achieve target dose
homogeneity within 7% of the Planning Target Volume (PTV), adhering to this principle as
closely as possible. The radiation field primarily focuses on the chest wall, following
established guidelines. Importantly, for all patients, the thickness of the lung field within the
radiation field must not exceed 3 cm, ensuring minimal lung tissue exposure.

A scar boost was administered to patients with high-risk factors in the conventionally
fractionated arm for dose and fractionation. These factors included age under 50, positive
axillary nodes, lympho-vascular invasion, or close margins. However, patients in the
hypo-fractionated arm did not receive any scar boost. Regarding the irradiation position,
patients were immobilized using a breast board in a supine position with the affected side's
upper limb raised. The radiation sources employed were 6 MV X-rays and Cobalt-60 X-rays.
The irradiation methods varied by target area: a tangential irradiation method aligning posterior
margins were used for the chest wall and tumor bed boost, while the supraclavicular field was
treated with a single anteroposterior (AP) field. Treatment planning aimed to achieve target
dose homogeneity within 7% of the Planning Target Volume (PTV), adhering to this principle
as closely as possible.



Borders of radiation field for the chest wall

Inner margin
Outer margin

Upper margin

Lower
margin
Inner margin
Outer margin

Upper margin

Lower
margin

Midline of sternum
Middle axillary line
(1.5-2 cm outside palpable mammary glands)

Between the upper edge of the acromial extremity of the clavicle and the lower
edge of the extremities sternalis claviculae
First costal interspace

1-2 cm from the lower edge of contralateral breast borders for the radiation
field of the supraclavicular area

The midline extends from the first costal interspace to the thyroid-cricoid
groove, and the medial to the sternocleidomastoid muscle includes the lower
lymph nodes of the cervical chain.

From the acromioclavicular joint, bisecting the humeral head, to exclude as
much of the shoulder as possible.

Extend laterally across the neck and trapezius to the acromial process,
ensuring the entire supraclavicular fossa is included visually.

First, costal interspace, abutting the tangential breast field

Radiotherapy Regimen Given

Conventional Radiotherapy Hypo-fractionate
d Radiotherapy
Total Dose 50 Gy 43.2 Gy
Dose per fraction 2 Gy 2.7 Gy
Number 25 fractions 16 fractions
of
fractions
Tumor bed boost 10 Gy (2 Gy per fraction for five None
fractions)
Overall treatment 33 days;40 days (if with boost) 22 days
days
Combination Therapy

Concurrent chemotherapy was not allowed during radiation therapy. However, concurrent
endocrine therapy was allowed. Adjuvant or neoadjuvant systemic therapy followed NCCN
guidelines at the discretion of the medical oncologist.'

Cancellation Criteria for the Protocol




A patient may be removed from the study for several reasons: if they are found to be ineligible
based on inclusion or exclusion criteria after initial registration; if concurrent chemotherapy is
administered, which could interfere with the study's treatment protocol; if the trial is
discontinued due to an adverse event that poses unacceptable risks to participants; if a patient
withdraws their consent for participation, exercising their right to leave the study at any time; or
if a physician determines that treatment needs to be discontinued for medical reasons,
prioritizing the patient's safety and well-being over the study's objectives.

Data collection

Patient data were collected using case report forms (patient demographic profile and eligibility,
disease and treatment profile, radiotherapy and compliance to treatment, other cancer therapy,
adverse events, and follow-up after one-month post-RT, and every three months after that
looking for radiation toxicities, disease progression, and survival), reviewing patient medical
records.

Assessment of Effectiveness

The assessment of effectiveness in this study encompasses several key aspects. Locoregional
recurrence is any mass observed at the primary site or regional lymph nodes following complete
breast treatment, detected through clinical examination or imaging. Evaluation occurs every
three months in the first year, biannually from years two to five, and annually thereafter. The
evaluation methods include clinical breast examinations, mammography/ultrasound, and
pathology assessments when necessary. Disease progression is identified by distant metastasis
or locoregional recurrence, documented through symptoms, physical examinations, and
imaging.

Survival analysis focuses on two primary metrics: overall survival and disease-free survival.
Overall survival is measured from the start of radiotherapy to death from any cause, while
disease- free survival spans from the initiation of radiotherapy to disease progression. This
interim analysis requires a minimum of one year of survival data to provide meaningful insights
into the treatment's effectiveness and patient outcomes.

Assessment of Toxicity

Acute toxicities for each patient were serially monitored during and after treatment (within 90
days from the beginning of treatment). Evaluation of acute toxicities was done once a week
during treatment and one month and three months after the end of treatment. A chest x-ray was
performed as needed. Hematological toxicities were assessed according to the NCI/CTC
version 4.0.*, The researchers assessed non-hematological toxicities according to the RTOG
acute radiation morbidity scoring system.?

Late toxicities for each patient were periodically monitored after treatment (>91 days after
treatment). Regions observed were the skin, subcutaneous tissue, lungs, and heart. Late
toxicities were assessed every three months for the first year, every six months for the 2™ year
after treatment, and at 3"-5" year once a year. Data assessors use the RTOG/EORTC late
radiation morbidity scoring scheme, the Common Terminology Criteria for Adverse Events
v4.0 (CTCAE)*, and the LENT-SOMA scale?** For a left-sided breast cancer patient, two-
dimensional echocardiography was requested, whereas a 12-lead ECG was requested for a
patient with right-sided breast cancer. A chest x-ray was done accordingly.

Statistical Analysis



Sample Size Calculation

The sample size calculator from the Cancer Research and Biostatistics (CRAB) website of the
Southwest Oncology Group (SWOG) Statistics and Data Management Center was used,”
assuming a computation for a one-arm cohort study.



To compute the necessary sample size in a one-arm non-parametric survival study for Kaplan-
Meier survival curve analysis, a 3-year accrual time with a four-year follow-up time was used.
The alpha was set at 0.05. The null survival probability was set at 0.65, which was the 5-year
overall survival rate of post-mastectomy radiation therapy patients from the Danish 82B and
82C trials by Overgaard et al. (1990)*. Alternative survival probability was set at 0.832 based
on the 83.2% 5- year overall survival rate of the Sun et al. (2017)"°, B or power of the study was
set at 0.80, and the computed sample size was 39 with an approximate lower critical value of
0.51 and an approximate upper critical value of 0.82; expected attrition rate was 15%. Attrition
rate was compensated using the formula: sample size x [1/(1-attrition in decimal)]. A final
sample size of 46 was, thus, computed; this sample size was used for both HFRT and CFRT
cohorts (46 each).

Data Analysis (Preliminary)

Data was encoded and analyzed using Microsoft Excel and STATA 15.0 statistical software. All
valid data were included in the analysis. The null hypothesis was rejected at the 0.05 a-level of
significance.

Descriptive statistics was used to summarize the general and clinical characteristics of the
patients: frequency and proportion for categorical variables (nominal/ordinal), mean and
standard deviation for normally distributed interval/ratio variables such as age, and median and
range for non- normally distributed interval/ratio variables such as time from the start of
therapy to mortality.

The mean, frequency, and median differences between groups were determined using the
independent sample T-test, Fisher's exact/chi-square test, and Mann-Whitney U test,
respectively. The Kaplan-Meier survival estimates method was used to construct curves for
overall and disease- free survival, locoregional recurrence, and distant metastasis control.
Outcome parameters were estimated up to 4 years.

RESULTS

A total of 87 women who underwent mastectomy for breast cancer, with an average age of 49.90
+ 11.57 years, were included in the study; 46 underwent HFRT and 41 CFRT. The HFRT group
was more of the menopausal group (78% vs 44%) [p = 0.0017] (Table 1). The two groups were
comparable according to age, co-morbidities, performance status, clinical symptoms (Table 1),
molecular subtype, laterality, and tumor site (Table 2), adjuvant drug therapy (Table 3).

Three (3) patients were lost to follow-up: two (2) in the HFRT cohort and one (1) in the CFRT
cohort.

The most common histopathologic type was ductal carcinoma (98%) (Table 2). Of these, 12
patients (13.79%) were diagnosed with both invasive ductal carcinoma (IDC) and ductal
carcinoma in situ (DCIS). Of 72 women with purely IDC, 41 (89.13%) and 31 (75.61%)
received HFRT and CFRT, respectively. Of 12 with in situ and invasive ductal carcinoma, 4
(8.70%) had HFRT and 8 (19.51%) CFRT. Those with HFRT had more invasive cancer than
those with CFRT (p=0.013). However, both cohorts were comparable in the presence of
high-risk factors (Table 2).

Over half of the patients were luminal-HER2neu negative (57.47%). Fourteen patients were
HER2neu positive, and five were triple negative. All patients had unilateral breast cancer,



typically in the upper outer quadrant (65.52%). The patients who received HFRT had more
Stage IIA and IIB patients than those in the CFRT group, who mainly were Stage IIIA and
Stage I1IB (p = 0.04).

All patients (100%) who underwent CFRT experienced an interruption in their radiotherapy
sessions, significantly higher than in the HFRT group (71.74%). The duration of interruption
was also longer in the CFRT group (median eight vs three days) [p < 0.003]. Endocrine therapy,
adjuvant therapy, and targeted therapy were comparable between the two groups.

None of the patients in each cohort experienced any locoregional recurrence. Six patients in the
CFRT cohort had distant metastases, whereas four in the HFRT cohort had distant metastases
(Table 4).

The distant metastasis control rate was 91.30% for the HFRT arm and 85.37% for the CFRT
arm, p>0.05 (Figure 2). Three patients with distant metastases in the HFRT arm were from the
2014- 2015 HFRT cohort.

Three out of the 87 patients died, all from the 2014-2015 HFRT cohort (Table 4). Causes of
death include one (1) patient with progression of brain metastases at 26.9 months, one (1) died
of unknown causes after 47.5 months, and one (1) died of cardiopulmonary arrest after 17.9
months of follow-up. The overall survival rate was 93.48% for the 2014-2015 & 2019 & 2022
Jan-Mar HFRT cohorts and 100% in the 2019 & 2022 Jan-Mar CFRT cohorts, p = 0.403
(Figure 3).

Disease-free survival rate was 84.78% in the HFRT arm and 85.37% in the CFRT arm, p = 0.126
(Figure 4).

Acute and late toxicities were comparable between the two arms. Grade 1 acute skin toxicities
were reported in 95.65% of the HFRT group and 85.37% of the CFRT group. Two patients
(4.35%) had Grade 2 skin toxicity in the HF-PMRT group and five (12.20%) in the CFRT
group, p = 0.703 (Table 5).

There were no adverse effects on the breast, lung, or heart. There were no significant
differences in late toxicities between the two arms (Table 5). The HFRT cohort had six patients
with RTOG Grade 1 late skin toxicities, and one patient had Grade 3 late skin toxicity; the
CFRT cohort had 1 case of Grade 1 late skin toxicity, p = 0.196. Grade 1 late subcutaneous
toxicities were in the HFRT arm (4.35%) and the CFRT arm (4.88%), p = 0.999. Late adverse
events were reported in eight patients with skin atrophy, four patients with subcutaneous
induration, and one patient with Grade 1 toxicity on the breast. The numerically higher number
of Grade 1 late skin toxicities were from the 2014-2015 HFRT cohort, with a more extended
follow-up period than the 2019 and 20-22 cohorts from which the CFRT patients came. A
five-year follow-up of the cohorts is still ongoing.

DISCUSSION

This JRRMMC Philippine observational cohort study interim analysis (at one year or more
follow- up) shows that all the effectiveness endpoints (survival, locoregional recurrence, and
distant metastasis control) and safety endpoints (acute and late toxicities) were comparable
between the HF-PMRT and CF-PMRT. HF-PMRT promises to be a favorable treatment strategy
for breast cancer.

The Chinese HFRT post-mastectomy randomized trial'> provided the most information on this.
It compared a dosing regimen of 43.5 Gy in 15 fractions over three weeks. The 5-year
cumulative incidence of locoregional recurrence was 8.3% for the HFRT arm and 8.1% for the



CFRT arm, well within the pre-specified level of non-inferiority (p <0.0001). There was no
significant difference in the 5-year overall survival (84% vs 86%) and 5-year disease-free
survival (74% vs 70%).

The FAST Forward Trial*® compared three arms: (1) 26 Gy in 5 fractions, (2) 27 Gy in 5
fractions, and (3) 40 Gy in 15 fractions. It noted that the 5-year incidence of ipsilateral breast
tumor recurrence was within the pre-specified level of non-inferiority for both experimental
arms. However, most of the patients in the study underwent whole breast irradiation rather than
post- mastectomy RT (PMRT), making the Beijing HF-PMRT trial"> the more relevant support
literature of this Philippine JRRMMC study.

The two cohorts in this JRRMMC Philippine study were comparable in acute and late toxicities.
None of the patients experienced Grade 4 toxicities or higher. The numerical difference in late
skin toxicities between cohorts may be due to the longer follow-up of the 2014-2015 HFRT
cohort.

The Chinese randomized HFRT postmastectomy trial'® noted a statistically significantly higher
rate of Grade 3 acute toxicities in the CFRT arm.

Most data on hypofractionation are for whole breast irradiation, and several studies have shown
equivalent or better acute and late toxicity profiles with hypofractionation®".

Detecting and grading toxicity is highly important in trials that concern altered fractionation, as
the theoretical disadvantage of hypofractionation is an increased rate of late toxicities®®®. Based
on this interim JRRMMC Philippine study, that of the Chinese RCT", and the pivotal trials®>’*
of the hypo-fractionated WBI era, this has not been the case so long as the radiation therapy is
delivered properly.

There is thus a possible increase in the adoption rate of HFRT postmastectomy, especially in
situations like the COVID-19 pandemic, the distance of RT facilities, and productivity loss
during long treatment periods.

HFRT post-mastectomy, which has a lower overall treatment time, may reduce treatment
interruptions due to external factors or factors out of the control of the treatment facility.
Unintended treatment interruptions can prolong overall treatment time, which has been known
to lead to inferior clinical outcomes. In a 2017 retrospective study, Rudat et al. compared
adjuvant treatment for breast cancer between hyperfractionated radiotherapy (HFRT) and
conventional fractionation radiotherapy (CFRT). They had shown that the HFRT arm resulted
in better patient compliance, with the fractionation regimen being the only independent
significant prognostic factor for compliance. In this JRRMMC Philippine study, treatment
interruptions in the CFRT arm were significantly higher.

Breast cancer is still the cancer with the highest incidence globally and in the Philippines, and
most Filipino breast cancer patients still present with locally advanced breast cancer and most
likely will undergo modified radical mastectomy. This JRRMMC Philippine study's findings
add to the growing body of research investigating the similar clinical efficacy of HFRT and
CFRT following mastectomy. The study's findings suggest that HFRT following mastectomy
could be adopted as a future standard treatment. This adoption of HFRT would have significant
implications for patients, their families, and entire healthcare systems. The shorter overall
treatment time can decrease the indirect costs shouldered by patients through their daily
commutes to the radiotherapy center, especially those from remote provinces. Healthcare
systems may be able to experience a reduction in expenses due to the fewer days of treatment
needed to treat breast cancer patients, which is the cancer type with the highest number of cases
in Philippine radiotherapy centers.



As the study was non-randomized, the comparability between the intervention and control
groups was limited. Selection and time period bias might affect the generalizability of results,
as might the small sample size. The study is limited to a single government institution.

CONCLUSION

This study comparing hypofractionated radiotherapy (HFRT) with conventional fractionated
radiotherapy (CFRT) in Filipino women with stage III or lower breast cancer who underwent
mastectomy has yielded promising results. The effectiveness of HFRT appears comparable to
CFRT, with no significant differences observed in locoregional recurrence, disease-free
survival, or overall survival rates between the two groups. Notably, HFRT demonstrated
advantages in terms of treatment adherence, with significantly fewer interruptions and shorter
durations of interruptions compared to CFRT.

In terms of safety, both HFRT and CFRT showed similar profiles of acute and late toxicities,
with most adverse events being mild (Grade 1) and manageable. The slightly higher number of
late skin toxicities observed in the HFRT group may be attributed to the longer follow-up
period for this cohort. These findings suggest that HFRT could be a viable alternative to CFRT
in this patient population, potentially offering benefits such as improved treatment compliance
and reduced burden on healthcare resources without compromising oncological outcomes or
patient safety. However, longer-term follow-up data, particularly for the more recent cohorts,
will be crucial to confirm these initial findings and to assess any potential differences in late
effects between the two treatment approaches.
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One Arm Nonparametric Survival

One Arm Survival is an interactive program for calculating either estimates of accrual or power for null and alternative survival functions based on either design specifications
of survival probability or median survival. The test statistic for survival probability is assumed to be based on the non-parametric estimate of the survival distribution. For

median survival, a Brookmeyer-Crowley like test assumed. The program also gives large sample expected critical values for median survival (using Brookmeyer-Crowley) or
survival probabilities.
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Figure 1 Sample size calculation based on software from the Cancer Research
and Biostatistics website from the Southwestern Oncology Group.
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Figure 2. Distant control estimates of post-mastectomy breast cancer patients who underwent
radiotherapy(n=87), limiting follow-up to 60 months.
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Figure 3 Overall survival estimates of post-mastectomy breast cancer patients who underwent
radiotherapy (n=87).
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Figure 4 Disease-free survival estimates of post-mastectomy breast cancer patients who
underwent radiotherapy(n=87), limiting follow-up to 60 months.



TABLES

Table 1 Demographic profile of post-mastectomy breast cancer patients who underwent hypofractionated or

conventional radiotherapy (N = 87).

Total HF-PMRT CF-PMRT
Patient Characteristics (n = 87) (n = 46) (n=41) p-value
Mean = SD / n (%)
Age, years 49.90 + 11.57 51.24 + 12.06 48.39 + 10.94 0.2537*
Median 50 53 48
<40 18 (20.69) 8(17.39) 9 (21.95)
41-50 25 (28.74) 14 (30.43) 12 (29.27)
51-60 28 (32.18) 14 (30.43) 14 (34.15)
51-70 14 (16.09) 8 (17.39) 6 (14.63)
>70 2 (2.30) 2 (4.35) 0
Performance status
0 (Fully active) 93 (100) 46 (100) 46 (100)
1 1 1 0
2 0 0 0
Concomitant disease
Asthma 1(1.14) 1(2.17) 0 >0.999"
Diabetes 16 (18.39) 7 (15.22) 9 (21.95) >0.580"
Hypertension 31 (35.63) 17 (36.96) 14 (34.15) 0.826"
Others 5 (5.75) 3 (6.52) 2 (4.89) >0.999"
Clinical symptoms
Palpable mass 87 (100) 46 (100) 41 (100) -
Pain 3 (3.45) 0 3(7.32) 0.101"
Lymph node swelling 0 0 0 -
Discharge 0 0 0 -
Others 1(1.15) 0 1(2.44) 0.471%

HF-PMRT, Hypofractionated radiotherapy;

Statistical tests used: * Independent sample t-test; T Chi-square/ Fisher’s Exact test




Table 2 Histopathologic profile of post-mastectomy breast cancer patients who underwent
hypofractionated or conventional radiotherapy (N = 87).

Clinicopathologic Total (n=87) | HF-PMRT (n=46) | CF-PMRT (n = 41)
Characteristics n (%) p-value
Histopathologic type
0.004"
Invasive ductal 72 (82.76) 41 (89.13) 31 (75.61)
IDC, DCIS 12 (13.79) 4 8(19.51)
(8.70)
IDC, DCIS, Invasive papillary 1(1.15) 0 1(2.44)
Invasive lobular 1(1.15) 1(2.17) 0
Tubular 0 0 0
Medullary 0 0 0
Mucinous 1(1.15) 0 1(2.44)
Others 0 0 0
Subtype
0.314"
Luminal-HER2 negative 50 (57.47) 28 (60.86) 22 (53.66)
Luminal-HER2 posisitve 17 (19.54) 13 (28.26) 4 (9.76)
HER?2 type 14 (21.62) 4 (8.70) 10 (24.39)
Triple negative 5(5.41) 1(2.17) 4 (9.76)
Unknown 1(2.7) 0 1(2.44)
Laterality
0.0227
Right 41 (47.13) 27 (58.70) 14 (34.15)
Left 46 (52.87) 19 (41.30) 27 (65.85)
Both 0 0 0
Tumor site
0.1917
Upper-inner quadrant 2 (2.30) 0 2(4.88)
Lower-inner quadrant 5 (5.75) 1(2.17) 4 (9.76)
Upper-outer quadrant 57 (65.52) 31 (67.39) 26 (63.41)
Lower-outer quadrant 20 (22.99) 13 (28.26) 7(17.07)
Central portion 3 (3.45) 1(2.17) 2(4.88)
TNM stage
0.059"
IIA: TO/1 N1 MO, T2 NO MO 4 (4.59) 4 (8.69) 0
IIB: T2 N1 MO 30 (34.48) 19 (41.30) 11 (26.83)
IIA: TO/1/2 N2 MO, T3 N1/2 MO 36 (41.38) 17 (36.96) 19 (46.34)
IIB: T4 NO/1/2 MO 17 (19.54) 6 (13.04) 11 (26.83)
IC: AnyT N3 MO 0 0 0
Pretreatment evaluation
0.510"
Not done 1(1.15) 1(2.17) 0
Mammography 36 (41.38) 22 (47.83) 14 (34.15)
Mammography and ultrasound 7 (8.05) 2 (4.34) 5(12.19)
Ultrasound 18 (20.69) 8(17.39) 10 (24.39)
CT scan 9(10.34) 6 (13.04) 3(7.32)
MRI 0 0 0
Others 16 (18.39) 7 (15.22) 9 (21.95)
High-grade factor
0.042f
Age<50 42 (48.28) 20 (43.48) 22 (53.66)
Positive axillary node 5(5.75) 2 (4.35) 3(7.32)




Age<50, lymphovascular 16 (18.39) 7 (15.22) 9 (21.95)
invasion

Lymphovascular invasion 1(1.15) 1(2.17)

positive or close margins 3 (3.45) 3(7.32)
No high-grade factors 20 (22.99) 16 (34.78) 4 (9.76)

DCIS, ductal carcinoma in situ; HF-PMRT, Hypofractionated radiotherapy; IDC, Invasive ductal carcinoma;

ILC, invasive lobulated carcinoma,

Statistical tests used: * Independent sample t-test; TChi-square/ Fisher’s Exact test

Table 3 Treatment profiles of post-mastectomy breast cancer patients, by type of radiotherapy

fractionation (n=87).

Total HF-PMRT CF-PMRT
Treatment Characteristics (n=87) (n = 46) (n=41) p-value
n (%)
Chest wall irradiation 87 (100) 46 (100) 41 (100)
Dose
Schedule
Supraclavicular fossa 85 (97.70) 44 (95.45) 41 (100) - 0.4959"
Dose
43.2 46 (52.87) 46 (100) 0
50 3 (3.45) 0 3(7.32)
60 38 (43.68) 0 38 (92.68)
Dose
16 46 (52.87) 46 (100) 0
25 3 (3.45) 0 3(7.32)
30 38 (43.68) 0 38 (92.68)
. . 0.0001
Interruption of radiotherapy 74 (85.06) 33 (71.74) 41 (100) N
Days 5.5 (1-24) 3 (1-9) 8 (5-24) <0.003
Systemic treatment
E‘i‘;%?’“"am chemotherapy 55 99 07) 12 (13.95) 13 (15.12) 0.638"
E‘”_%%‘]:””e chemotherapy 71 (83.53) 39 (45.88) 32 (37.65) 0.580"
. >0.999
Adjuvant chemotherapy [n=86] 70 (80.40) 37 (43.02) 33 (38.37) T
Targeted therapy [n=86] 30 (34.88) 16 (18.60) 14 (16.28) T> 0.999

HF-PMRT, hypofractionated radiotherapy;




Statistical tests used: { - Chi-square/ Fisher’s Exact test; § - Mann-Whitney U test.

Table 4 Outcomes of post-mastectomy breast cancer patients who underwent radiotherapy (n=87).

Total HF-PMRT CF-PMRT
Outcome (n=87) (n = 46) (n=41)
n (%) -value
Primary tumor recurrence 0 0 0
Lymph node involvement 0 0 0
Distant metastasis 10 (11.49) 4 (8.70) 6 (14.63) 0.5061

HF-PMRT, hypofractionated radiotherapy; CF-PMRT, conventional radiotherapy;

Statistical tests used: ¥ Chi-square/ Fisher’s Exact test




Table 5 Adverse Event Outcomes of Post-Mastectomy Breast Cancer Patients Who Underwent

Radiotherapy (N = 87).

Adverse Events

Total
(n =87)

HF-PMRT
(n = 46)

CF-PMRT
(n=41)

n (%)

p-valuet

Findings of Acute Effects

Skin
Grade 1
Grade 2
Grade 3
Subcutaneous
Breast
Lung
Heart

0.0011

Findings of Late Effects (n = 84)

Skin
Grade 1
Grade 2
Grade 3
Subcutaneous
Grade 1
Breast
Lung
Heart
Final Status
Alive
Expired

84 (96.55)
3 (3.45)

43 (93.48)
3 (6.52)

0.1101

>0.999t

0.244%1




Median Median - —
Time from End of Treatment (range) (range)
to Mortality (months) [n = 3] 34.98 34.98 — -
(11.21-36.53) (11.21-36.53)
HF-PMRT: Hypofractionated post-mastectomy radiotherapy; CF-PMRT: Conventional post-mastectomy
radiotherapy;
Acute adverse effects graded using CTCAE v4.0; late effects graded using RTOG/EORTC;
Statistical tests used: ¥ Chi-square or Fisher’s Exact test;
n = 84 for late adverse effects due to 3 patients without follow-up >90 days;
All values are reported as n (%), except where indicated as median (range).
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