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[ Abstract] Objective To evaluate the association between indicators of bioelectrical

impedance analysis (BIA) and CT-realated indices and cancer cachexia in patients, and explore the
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predictive value. Methods Patients with cancer in the oncology department of Shanxi Bethune
Hospital in Taiyuan were selected from August 2022 to September 2023. Their body composition-
related indices, including whole-body phase angle (PhA), fat free mass (FFM), basal metabolic rate
(BMR), skeletal muscle index (SMI), and visceral fat area (VFA), were obtained by BIA within 48 h
of admission to the hospital. The MIM planning system was used to delineate the boundaries of fat
and skeletal muscle in the mid-point cross-section of the third lumbar vertebra in the abdominal
CT images of the patients, providing semi-automated relevant parameters, including CT-skeletal
muscle index (CT-SMI) and CT-fat mass index (CT-FMI). Differences in basic information and
nutritional indicators between the cachexia and non-cachexia groups were compared using the ¢
test or 1 test, the relationship between each indicator and the occurrence of malignant disease was
analyzed using univariate Logistic regression, the predictive value of the two for tumor malignancy
was determined by the ROC curve, and the integrated discrimination improvement (IDI) and
net reclassification improvement (NRI) were calculated using the predictABEL package in R 4.2.0
Results A total of 100 cases were included, in which 53 cases of cachexia group, 47 cases of non-
cachexia group. Compared with the two groups, cachexia group had a higher percentage of male
patients. PhA, BMI, FEM, BMR, SMI, VFA, CT-SMI and CT-FMI in cachexia group were lower
than those in non-cachexia group, and the differences were statistically significant (P<0.05).
Univariate Logistic regression analysis showed that male and the decline of PhA, BMI, FFM, BMR,
SMI, VFA, CT-SMI and CT-FMI were the risk factors for cachexia in tumor patients. The ROC
curve showed that both BIA and CT had good predictive value for cancer cachexia. Compared
with CT-SMI, the IDI of SMI measured by BIA for predicting cachexia was 0.031 [95%CI(-0.011,
0.073)], and the NRI was -0.080 [95%CI(-0.241, 0.081)], reflecting that the diagnostic efficacy of
BIA for cachexia was not superior to that of CT, but was not inferior to that of CT. Conclusion
The decrease of PhA, FFM, BMR, SMI, VFA, CT-SMI and CT-FMI were related risk factors for
cancer cachexia. Male tumor patients seemed to be more likely to be complicated with cachexia.
CT and BIA had similar efficacy in evaluating the body's muscle and fat levels, and both of them

can be used to predict cancer cachexia.
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Table 1. Comparison of basic information between two groups (x + )

FFAE AIRRA (n=53) JEESE AL (n=47) sl PfE
P 7.517 0.006

% 38 (71.7) 21 (44.7)

& 15 (28.3) 26 (55.3)
PR (%) 61.79 + 10.13 59.31 +8.83 -1.282 0.203
g o1 7.515 0.023

I~11H 10 (18.9) 2(43)

juagi| 8 (15.1) 15 (31.9)

Vi 35 (66.0) 30 (63.8)
PhA (° ) 3.96 +0.80 4.35+0.70 2.553 0.012
BMI (kg *m™) 20.81 +2.97 23.66 £3.11 4.673 <0.001
FIFM (kg) 40.40 + 6.83 4336 +7.13 2.122 0.036
BMR ( keal ) 124257 + 147.61 1 306.55 + 153.91 2.121 0.036
SMI (kg m™) 6.05+0.91 6.64 +0.94 3.207 0.002
VFA (em’) 76.91 +33.18 95.40 + 40.46 2.509 0.014
CT-SMI (em® + m™) 38.90 +7.55 43.07 £8.78 2.550 0.012
CT-FMI (cm® » m™) 54.14 + 36.64 80.57 = 45.54 3.214 0.002

E: AWETH, BT (n, %) kF&; PhA: A G484 A BMI: AREHEH; FFM: XI5k E; BMR: AaiRi#rE; SMI: B
e VFA: MRS @AR; CT-SMI: CTE#BMIEH; CT-FMI: CTHSI i 2353k,

®2 HpEERELXETRRNERRS T

Table 2. Univariate analysis of cachexia in cancer patients

FSES BfE WaldfE OR (95% CI) P&
P51

&L ref.

Lt 1.143 7.297 3.137 (1369, 7.189) 0.007
AR 0.027 1.619 1.028 (0.985, 1.072) 0.203
e 410

I~11 31 1.455 3.200 4.286 (0.870, 21.113) 0.074

01 34 -0.783 2416 0.457 (0.170, 1.227) 0.120

IV ref.

PhA (° ) -0.688 5.859 0.503 (0.288, 0.877) 0.016
BMI (kg + m™) -0.312 15.109 0.732 (0.626, 0.857) <0.001
FFM (kg) -0.062 4.208 0.940 (0.886, 0.997) 0.040
BMR (keal ) -0.003 4204 0.997 (0.994, 1.000) 0.040
SMI (kg m™) -0.705 8.677 0.494 (0.309, 0.790) 0.003
VFA (em®) -0.014 5.759 0.986 (0.976, 0.998) 0.016
CT-SMI (em’ * m™) -0.063 5914 0.939 (0.893, 0.988) 0.015
CT-FMI (cm® = m™) -0.015 8.836 0.985 (0.975, 0.995) 0.003

E: PhA: 2 Ga1af; BMI: AAEaR5G FFM: KB E; BMR: AaRitF; SMI: BR#ILIEH; VFA: REMEH @R ; CT-SMI: CT F#
WA ; CT-FMI: CT lghh 4k,
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Figure 2. ROC curves of SMI and CT-SMI
predicting cancer cachexia
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Figure 3. ROC curves of VFA and CT-FMI
predicting cancer cachexia
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Figure 4. ROC curves of BMI, PhA, FFM and
BMR predicting cancer cachexia
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