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[ Abstract] Background and purpose: The long-term safety and efficacy of hypofractionated whole-breast irradiation (HF-

WBI) have been well established in randomized trials, but little is known about the effect of HF-WBI with simultaneous boost of the
tumor bed. This study aimed to assess the safety and efficacy of HF-WBI with simultaneous tumor bed boost after breast-conserving
surgery in Chinese population. Methods: Patients with pT, ,N,M, invasive breast cancer, negative margins, clips marked tumor
bed after breast-conserving surgery were prospectively and consecutively enrolled in this study. All patients received total dose of
40 Gy/15 Fx/3 weeks for whole breast, combined with simultaneous boost of tumor bed, total dose of 48 Gy/15 Fx/3 weeks. The
acute radiotherapy-induced toxicities, cosmetic effect and prognosis were followed up after the treatment. Results: From Jan. 2015

to Aug. 2016, 358 patients were enrolled in the study. The median age was 45 years (range, 25-71 years), and 71.2% patients were
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premenopausal young women. A total of 276 (77.1%) patients had T, tumors, and 82 (22.9%) patients had T,. During the treatment,
53.6% and 8.1% patients had Grade 1 and Grade 2 radiation dermatitis, respectively, mainly manifested as skin erythema (38.8%)
or desquamation (41.3%). Thirteen patients experienced moist desquamation mainly in the nipple and areola area. No grade=3
radiation dermatitis was observed. Four patients had Grade 1 and one patient had Grade 3 radiation pneumonitis. 37.0% and 44.8%
patients’ self-assessed cosmetic effects were “Excellent” and “Good”, respectively. With a median follow-up time of 28.3 months
(range: 6.0-40.7 months), three patients experienced locoregional recurrence and four patients had distant metastasis (two of them
with locoregional recurrence). The 2-year disease-free survival was 98.6%. Conclusion: Hypofractionated whole-breast irradiation
combined with simultaneous boost of the tumor bed has few acute toxic effects and can be well tolerated in patients with early stage

breast cancer after breast-conserving surgery. Long-term follow-up is needed to confirm its late toxic effects and efficacy of disease

control.

[ Key words] Breast cancer; Hypofractionated whole breast irradiation; Tumor bed boost; Side effects
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Tab.1 Patients' characteristics

[ (%) ]

Characteristics No. of patients (N=358)
Age/year

Mean(median)/year 45(25-71)
Menopausal status

Premenopausal 255(71.2)

Postmenopausal 103(28.8)
Breast side

Left 172(48.0)

Right 186(52.0)
Location

Inner/central 90(25.1)

Outward 235(65.7)

Unknown 33(9.2)
T stage

T, 276(77.1)

T, 82(22.9)
Tumor grade

I 11(3.1)

I 156(43.6)

] 128(35.8)

Unknown 63(17.6)
ER

Negative 95(26.6)

Positive 259(72.3)

Unknown 4(1.1)
PR

Negative 127(35.5)

Positive 226(63.1)

Unknown 5(1.4)
HER-2

Negative 299(35.5)

Positive 54(15.1)

Unknown 5(1.4)

ER: Estrogen receptor; PR: Progestin receptor; HER-2: Human
epidermal growth factor receptor-2
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Tab. 2 Patients’ treatment information

Characteristics No. of patients (N=358)

Ki-67 expression

Mean (median)/% 30(2-95)
Molecular subtype [ 7(%) |

Luminal A 144(40.2)

Luminal B 117(32.7)

TNBC 73(20.4)

HER-2 overexpression 21(5.9)

Unknown 3(0.8)
LVI [ n(%) ]

Negative 266(74.3)

Positive 27(7.5)

Unknown 65(18.2)
Surgery [ n(%) ]

SLNB 318(88.8)

ALND 40(11.2)
Chemotherapy [ 7(%) |

No 135(37.7)

Yes 223(62.3)
Time of radiotherapy (median) #/d 20(17-28)
Technology of radiotherapy [ 7(%) ]

IMRT 258(72.1)

ARC 100(27.9)
Endocrine therapy [ 7(%) ]

Yes 103(28.8)

No 229(64.0)

Unknown 26(7.3)
Trastuzumab therapy [ 7(%) |

No 305(85.2)

Yes 45(12.6)

Unknown 8(2.2)

TNBC: Triple-negative breast cancer; LVI: Lymphatic vascular
invasion; SLNB: Sentinel lymph node biopsy; ALND: Axillary lymph
node dissection
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Tab.3 Acute toxic effects of hypofractionated whole breast

irradiation
Ln(%) ]

Toxic effects No. of patients (N=358)
Breast pain (mild) 115(32.1)
Breast pruritus (mild) 67(18.7)
Lymphedema of breast

Mild 36(10.1)

Moderate 5(1.4)
Fatigue

Mild 76(21.2)

Moderate 3(0.8)
Skin erythema

Mild 138(38.5)

Moderate 1(0.3)
Desquamation

Dry 148(41.3)

Moist 13(3.6)

Color changed 222(62.0)
Bone marrow suppression (N=289)

Grade 0 204(70.6)

Grade 1 68(23.5)

Grade 2 16(5.5)

Grade 3 1(0.3)
Liver dysfunction (N=135)

Grade 0 121(89.6)

Grade 1 13(9.6)

Grade 2 1(0.7)
Radiation dermatitis

Grade 0 137(38.3)

Grade 1 192(53.6)

Grade 2 29(8.1)

Grade 3 0
Radiation pneumonitis

Grade 1 4(1.1)

Grade 2 0

Grade 3 1(0.3)

Grade 4 0
Cosmetic effects (N=165)

Excellent 61(37.0)

Good 74(44.8)

Fair 28(17.0)

Poor 2(1.2)
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Fig. 1 Acute adverse reaction of irradiation

A : Skin erythema (left breast); B: Color changed (right breast); C: Dry desquamation in irradiated breast (left breast)

23 Tla WRELS IR . NELRE SR (E2) o 4fE#H
ARV 28.3 0 A (6.0~40.710H ) B A e R% , HA P R XA %, 5
2AETCIR A E (disease—free survival, DFS) A 5] B 3 B I e IR R AL S g . L
98.6%. 3WIEF IR EE &, REXKEE  KERERRGIE B ILR,
RHRNO0.8% KRB RMELE . B
®4 EREBHEOHES

Tab. 4 Characteristics of patients with recurrence and distant metastasis

DFS #/ Recurrence Age Menopausal T size// Tumor  Pathological Tumor Molecular
Events . . LVI Chemotherapy
month location /year status cm location type grade subtype
Recurrence 144  Breast 43 Pre 2.0  Inner IDC 1 Luminal B + TCx6
Recurrence 76 Supraclavicular -5 Pre 1.8 Inner IDC M  TNBC + FECx3-Tx3
and metastasis LN; Lung; Liver
28.13 Internal
mammary nodes; 43 Pre 1.7 Outward IDC I Luminal B /" FECx3-Tx3
Lung; Liver
Metastasis 12.73 Bone 58 Post 2.2  Inner ILC - Luminal A - TCx 6

15.13 Contralateral
supraclavicular 38 Post 1.4 Outward IDC I TNBC - ECx4-Px4
LN; Lung; Liver
DEFS: Disease-free survival; LVI: Lymphatic vascular invasion; LN: Lymph nodes; IDC: Invasive ductal carcinoma; ILC: Invasive lobular carcinoma;
FECx3-Tx3: Fluorouracil 500 mg/m’, epirubicin 90 mg/m’ and cyclophosphamide 500 mg/m’, day 1, g3w for 3 cycles followed by docetaxel 80 mg/
m’, day 1, g3w for 3 cycles; TCx6: Docetaxel 75 mg/m” and cyclophosphamide 500 mg/m®, day 1, q3w for 6 cycles; ECx4-Px4: Epirubicin 90 mg/m’
and cyclophosphamide 500 mg/m’, day 1, q3w for 4 cycles followed by paclitaxel 80 mg/m’, day 1, 8 and 15, g4w for 4 cycles

2 BERBEREM: FE (AN) . EMSERHRESIRR (A0) . BMALKESIRE (£0) £

Fig. 2 Locoregional recurrence: breast, ipsilateral supraclavicular, and ipsilateral internal mammary node areas
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