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[ Abstract] Objective: To investigate the relationship between bioelectrical impedance phase angle and the nutritional sta-
tus in patients with newly diagnosed esophageal cancer. Methods: 287 patients with newly diagnosed esophageal cancer were
recruited. Body composition of patients was measured by bioelectrical impedance; and the nutritional status of patients was
comprehensively assessed by physical measurement, the patient-generated subjective global assessment (PG-SGA) and prog-

nostic nutritional index (PNI). The patients were assigned to the normal phase angle (PA) group and the low PA group ac-

cording to PA of the bioelectrical impedance (male; PA <5°,
[HfmB/] 2019-10-08 [f2EIEH#] 2020-07-20 famale: PA <4.6°). The nutrition-related indexes in the two

[(E2mBE]  ~ WA BT RGBS H (4520188 groups were compared and the relationship between PA and
70199) nutrition was analyzed. Results; PG-SGA in the low PA group
[ERMEE]  °5UKki% , E-mail: hanyongt@ aliyun. com was higher than that in the normal PA group (P <0.05).
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PNI, skeletal muscle index, body mass index of patients in the low PA group were lower than those in the normal PA group

(P <0.05). There were no significant differences in percentage body fat and visceral fat area between the two groups (P >

0.05). PA was positively correlated to PNI, skeletal muscle index, body mass index and body cell mass (P <0.05). PA

was negatively correlated to PG-SGA, extracellular water/total body water, percentage body fat and visceral fat area (P <0.
05). PG-SGA (OR=0.920, P=0.001) and PA (OR =5.948, P <0.001) were significantly associated with malnutri-

tion. Conclusion: PA is significantly related to several nutritional indicators in patients with newly diagnosed esophageal

cancer. The incidence of malnutrition in patients with low PA is high, and may predict adverse clinical outcomes of patients.
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Table 1. General Information of Patients ( N=287)
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Variable Normal PA group Low PA group t/ Xz P
Gender( male/female ) 179/37 55/16 1.037 0.309
Age(year) 62.21 +7.34 64.56 +7.49 0.445 0.505
Site of tumor 4.578 0.333
Upper thoracic 28 6
Mid-thoracic 122 42
Lower thoracic 66 23
TNM 5.765 0.123
I 47 8
I 73 21
| 80 35
v 16 7
Education 4.292 0.231
Primary school 133 51
Junior high school 62 13
Senior high school 10 5
University degree or above 11 2

2.3 WAHEZE PG-SGA,PNI| A\l & K A
SIEREREER

LK PA 4 % PG-SGA . ECW/TBW & F
IEH PAZ (P <0.05); &L PA 4153 PNI,

ASMI .BMI . ICW .ECW .FFM . BCM fik T IE % PA 41
(P <0.05) , Wi4Li# PBF VFA H42 2 R IEGH2%
BU(F2).
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Table 2. Nutritional Indicators in Patients with Different PA Groups

Variable Normal PA group (n =216) Low PA group (n=71) t P
PG-SGA 5.05+£5.90 7.65 +£4.16 3.437 0.001
PNI 47.52 £6.27 44.23 £10.65 3.177 0.002
ASMI 6.85 +0.82 5.88 £0.70 8.928 <0.001
BMI 22.98 +2.76 20.31 +£2.95 6.943 <0.001
ECW/TBW 0.38 £0.01 0.40 +0.01 11.289 <0.001
ICW 19.75 +£3.03 16.94 +£2.45 7.907 <0.001
ECW 12.25 +1.96 11.20 £1.65 4.047 <0.001
FM 15.68 +6.62 13.56 +5.85 2.395 0.017
FFM 43.07 +8.69 38.09 +5.47 4.536 <0.001
PBF 25.63 +7.85 25.70 +8.87 0.062 0.951
BCM 28.25 +4.32 24.26 +3.51 7.814 <0.001
VFA 72.14 +32.14 73.81 +£34.40 0.374 0.708

PA . Phase angle; PG-SGA ; Patient-generated subjective global assessment; PNI; Prognostic nutritional index; ASMI: Appendicular skeletal muscle mass
index; BMI: Body mass index; ECW; Extracellular water; TBW . Total body water; ICW . Intracellular water; FM. Fat mass; FFM: Fat free mass;
PBF: Percentage body fat; BCM: Body cell mass; VFA: Visceral fat area.

2.4 PA5SEFMEXIERNER *3 PA 5EFRBEXERIEXRIH
PA 5 PNI. ASMI.FFM . BMI.ICW . ECW BCM  Table 3. Correlation between PA and Nutrition-Related In-
JRIEARS: (P <0.05) ; PA 5 PG-SGA ECW/TBW,  dicators

PBF . VFA BiAHE(P<0.05)(F£3), Variable r P
2.5 REEBEXREEFRTRM Logistic B4 4 Pe-SGA ~0-166 0.005
DU #9¢ RBLCPNL <d5) Jy A8 455 iﬁiﬂ 2;‘4‘; 0(-?201
FRFE RN B A AT LR R logistic [0 #7 , 4% . o sa o
7R i (4% 1 (prealbumin, PALB) . PG-SGA |, PNI - 0333 o001
ASMI .BCM , || (arm circumference , AC) . F/& Il ECW/TBW 0,899 0,001
P& (arm muscle circumference , AMC) \PA H] g2 W 0.571 <0.001
VZEEREEERARNEMKZ(P<0.05), ECW 0.311 <0.001
ﬁhé‘ﬁl%‘”%ﬁ*ﬁ%ﬁﬁ”ﬁlﬂ’]ﬁ HMPAZHER PBF -0.132 0.025
logistic [A]IHAERY 1 HEFT 4047, 45 5K 278 PG-SGA (OR BCM 0.575 <0.001
=0.920,P =0.001) f1 PA(OR =5.948,P <0.001) VFA -0.199 0.001
S5HREREEFARDEML(ESL ., Abbreviations as indicated in Table 2

R4 WAL EEESEEERAIRER Logistic B354

Table 4. Binary Logistic Regression Analysis of Malnutrition in Patients with Esophageal Cancer

Variable Single factor analysis Multi-factor analysis
B SE Wald P OR 95% CI B SE Wald P OR 95% CI
PALB 0.014 0.003 16.152 <0.001 1.014 1.007 -1.021
PG-SGA -0.129  0.043 8.959 0.003 0.879  0.807 -0.956 -0.083 0.026  10.330 0.001 0.920  0.874 -0.968
PNI 0.054 0.025 4.742 0.029 1.056 1.005 -1.109
ASMI 1.316 0.253 27.034 <0.001 3.730  2.271 -6.126
BCM 0.169 0.046 13. 688 <0.001 1.184  1.083 -1.296
AC 1.968 0.353 31.138 <0.001  7.160 3.586 -14.294
AMC 1.107 0.179 38. 184 <0.001  3.027  2.130 -4.300
PA 1.848 0.317 34.001 <0.001 6.349 3.411-11.818 1.783 0.324  30.329 <0.001 5.948 3.153-11.218

Abbreviations as indicated in Table 2.
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