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Abstract: Objective To investigate whether sarcopenia before concurrent chemoradiotherapy is prone to
grade=3 acute adverse reactions (AAR) and shorten survival in patients with advanced esophageal squamous
cell carcinoma (ESCC). Methods Data of advanced patients with pathologically diagnosed ESCC and CCRT
(FP regimen) from August 2018 to July 2022 were reviewed retrospectively. Skeletal muscle mass and body
composition were measured using pre-treatment CT images, and patients were divided into sarcopenia and
non-sarcopenia groups. Grade=3 AAR was diagnosed based on CTCAES.0 and acute radiation injury criteria
of the US RTOG. Risk factors for developing grade=3 AAR were analyzed, and survival rates were calculated
by Kaplan-Meier method. Results Among 132 patients with ESCC (87 in the sarcopenia group and 45 in the
non-sarcopenia group), 23(17.4%) experienced grade=3 AAR. In multivariate regression analysis, independent
risk factors for grade =3 AAR included the following: sarcopenia (OR: 6.034, 95%CI: 1.206-30.190, P=0.029),
decreased SMD (OR: 0.693, 95%CI: 0.492-0.976, P=0.036), decreased SMI (OR: 0.841, 95%CI: 0.721-0.982,
P=0.028), and increased FMI (OR: 2.433, 95%CI: 1.194-4.958; P=0.014). The OS rates were 16.01 months
(95%CI: 14.89-17.13) in the sarcopenia group and 19.27 months (95%CI: 14.45-24.09) in the non-sarcopenia
group (¥°=5.326, P=0.021) as well as 14.86 months (95%CI: 11.30-18.42) for patients with grade=3 AAR
and 16.67 months (95%CI: 14.91-18.43) for patients with grade 0-2 AAR (*=5.47, P=0.019). Among patients
with grade=3 AAR, the OS rates were 12.13 months (95%CI: 10.15-14.11) in the sarcopenia group and 18.69
months (95%CI: 12.85-21.88) in the non-sarcopenia group (y’=4.466, P=0.035). Conclusion Sarcopenia,
decreased skeletal muscle density, and increased fat mass are important predictors of grade=3 AAR. The OS
of patients with sarcopenia and grade=3 AAR may be reduced.
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Figure 1 Relationship between body surface area and fat
free mass in advanced ESCC patients before concurrent

chemoradiotherapy
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Table 1 Demographics of patients with advanced ESCC

Sarcopenia group Non-sarcopenia group

2
R (n=87. 65.9%) (n=45, 34.1%) A P
Gender (%) 0.471° 0.493
Male 93 63.00(47.72) 30.00(22.72)
Female 39 24.00(18.18) 15.00(11.36)
Age(years) (M(Qr), years) 132 64.00(8.00) 64.00(9.00) -0.330" 0.741
Body mass index (M(QR), kg/m®) 132 21.06(2.87) 21.38(2.56) -2.098" 0.036
Skeletal muscle index (M(QR), cm’/m’) 132 46.234+5.19 50.86+5.96 4.611° <0.001
Fat mass index (M(QR), kg/m®) 132 6.71(0.93) 8.25(1.86) -4.607° <0.001
Skeletal muscle density (M(QR), HU) 132 39.26(2.05) 39.58(3.05) —2.225" 0.026
Total muscle area (M(QR), m®) 132 135.19(19.93) 137.59(18.47) —2.048" 0.041
Fat-free mass index (M(QR), kg/m?) 132 15.73(2.84) 16.32(2.15) —3.272" 0.001
Body surface area (M(QR), m®) 132 1.87(0.24) 1.93(0.13) -2.014° 0.044
ECOG-PS™ (n(%)) 0.479° 0.489
0-1 107 72(54.54) 35.00(26.52)
2 25 15(11.36) 10.00(7.58)
Serum albumin (M(QR), g/1) 132 3.95(0.26) 4.06(0.29) -1.531° 0.126
Neutrophil-lymphocyte ratio (M(QR)) 132 2.45(0.90) 3.25(2.00) —1.457° 0.145
Pre-treatment weight loss (7(%)) 1.060" 0.303
=8% 71 44(33.33) 27(20.45)
<8% 61 43(32.58) 18(13.64)
Location of tumor in esophagus (1(%)) 3.578° 0.167
Cervical and upper 34 18(13.64) 16(12.12)
Middle 51 35(26.52) 16(12.12)
Lower and cardia 47 34(25.76) 13(9.85)
Clinical stages of tumor (1(%)) 1.654° 0.437
I 35 25(18.94) 10(7.58)
VA 59 40(30.30) 19(14.39)
VB 38 22(16.67) 16(12.12)
Radiotherapy dose (M(QR), Gy) 60.00(4.00) 59.40(3.80) —0.419° 0.675
Total acute adverse reactions (1(%)) 5.491° 0.019
0-2 grade 109 67(50.76) 42(31.82)
=3 grade 23 20(15.15) 3(2.27)
Hematological adverse reactions (1(%)) 0.034°
0-2 grade 118 74(56.06) 44(33.33)
=3 grade 14 13(9.85) 1(0.75)
Radiation esophagitis (1(%)) 0.422°
0-2 grade 125 81(61.36) 44(33.33)
=3 grade 7 6(4.55) 1(0.75)
Radiation pneumonitis (12(%)) 0.718°
0-2 grade 123 80(60.61) 43(32.58)
=3 grade 9 7(5.30) 2(1.52)
Adherence to treatment (1(%)) 4.424° 0.035
Treatment interruption™® 32 26(19.70) 6(4.55)
Treatment continuation 100 61(46.21) 39(29.55)

Notes: a: y° value, b: Z value; c: ¢ value; d: Fisher’s exact test; # : ECOG-PS: Eastern Cooperative Oncology Group performance status scale;
*: Treatment interruption: refers to the need to postpone the treatment course, reduce drug dosage, or ultimately discontinue administration during

treatment.
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Table 2 Acute adverse reactions in patients with advanced

ESCC who received concurrent chemoradiotherapy

Items Grade 0 Grade 1 Grade 2 Grade 3 Grade 4
Hematological adverse 24 43 51 13 1
reactions

Radiation esophagitis 45 56 24 6 1
Radiation pneumonitis 89 25 9 8 1
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Table 3 Univariate and multivariate analyses of influencing factors of grade =3 AAR in patients with advanced ESCC who

received concurrent chemoradiotherapy

Items

Univariate analysis

Multivariate analysis

OR(95%CI)

P

OR(95%CI)

P

Gender (male)
Age (years)

Body mass index (kg/m?)
Skeletal muscle index (cm’/m’)

Sarcopenia

Fat mass index (kg/m’)
Skeletal muscle density (HU)
Total muscle area (m’)
Fat-free mass index (kg/m’)
Body surface area (m?)

ECOG-PS (2 points)
Serum albumin (g/I)

Pre-treatment weight loss (8%)

Location of tumour in oesophagus (Lower and cardia)
Clinical stage of tumor (IV)

Neutrophil: lymphocyte ratio

Radiotherapy dose (Gy)

0.813(0.294-2.246)
0.959(0.903-1.019)
0.828(0.637-1.076)
0.824(0.746-0.911)
2.512(1.007-6.270)
1.687(1.181-2.410)
0.714(0.564-0.902)
0.933(0.895-0.972)
0.722(0.532-0.979)
0.053(0.002-1.237)
0.516(0.177-1.502)
0.199(0.020-2.018)
2.244(0.856-5.886)
0.755(0.286-1.990)
0.446(0.170-1.169)
0.809(0.482-1.357)
1.286(1.084-1.526)

0.689
0.176
0.157
<0.001
0.048
0.004
0.005
0.001
0.036
0.053
0.225
0.172
0.100
0.569
0.100
0.421
0.004

0.841(0.721-0.982)
6.034(1.206-30.190)
2.433(1.194-4.958)
0.693(0.492-0.976)
0.933(0.871-0.999)
0.618(0.386-0.991)

1.387(1.074-1.791)

0.028
0.029
0.014
0.036
0.047
0.046

0.012

Notes: Assignment description: Gender (Female: 0, Male: 1), absence of muscular dystrophy (No: 0, Yes: 1), ECOG-PS (0-1 point: 0, 2 points: 1),

weight loss before treatment (<8%: 0, =8%: 1), tumor location (upper middle chest: 0, lower chest segment, gastroesophageal junction: 1), tumor

staging (Stage IIl: 0, Stage IV: 1).
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A: survival curves of patients with advanced ESCC with or without sarcopenia before concurrent chemoradiotherapy; B: survival curves of patients

with advanced ESCC with grade=3 or 1-2 AAR of concurrent chemoradiotherapy; C: survival curves of advanced ESCC patients with grade=3

grade AAR and sarcopenia or non-sarcopenia.
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Figure 2 Survival curves of 132 patients with advanced ESCC
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