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Phase Angle Using Bioelectrical Impedance Analysis for Predicting Survival in Patients
with Metastatic Cancer
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ABSTRACT

Objectives: The aim of this study was to identify the validity of phase angle as a prognostic factor for survival in patients
with metastatic cancer.

Methods: Data of patients with metastatic cancer who visited the Korean medicine cancer center at Kyung Hee University
Hospital in Gangdong from April 2016 to February 2018 were collected for this study. The values of phase angle (PhA) and
blood hemoglobin (Hb), C-reactive protein (CRP), and serum albumin levels were also investigated by bioelectrical impedance
analysis (BIA).

Results: In total, 86 patients were analyzed. The cut-off value of the phase angle was determined as 5.0. Univariate and
multivariate analysis revealed that phase angle (HR 3.15, 95% CI 1.79-5.54) and CRP (HR 2.15, 95% CI 1.24-3.73) predicted
survival with statistical significance. The median overall survival of the low PhA group (PhA<5.0) was 1.8 months (95% CI
0.6-2.9 months) and 7.2 months (95% CI 5.2-9.2 months) in the high PhA group (PhA»5.0)(p<0.001).

Conclusions: The phase angle could be an independent prognostic factor for patients with metastatic cancer. Further research
is required to confirm these findings and their correlation with other indexes.
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Fig. 1. (a) Bioimpedance analysis (BIA) (b) Performing
assessment with BIA.
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Fig. 2. Strategy of study enroliment.
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Table 1. Demographic and Clinical Characteristics
of Enrolled Patients

Patient characteristics (n=86) N (%)

Age, average (range) 65.5 (35-95)
Gender, female (%) 40 (46.5)
BMI. meantS.D. (kg/m’) 21.5+3.6
Primary lesion
Breast 3 (3.5)
Respiratory 6 (7.0)
Gastrointestinal 34 (39.5)
Pancreas 17 (19.8)
Genitourinary 15 (17.4)
Head and neck 4 (4.7)
Others 7 (8.1)
ECOG
0-1 26 (30.2)
2 29 (33.7)
3 17 (19.8)
4 14 (16.3)
Prior cancer treatment
Surgery (%) 42 (48.8)
Chemotherapy (%) 59 (68.6)
Radiotherapy (%) 26 (30.2)

PhA : phase angle, S.D. : standard deviation
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Table 2. Accuracy of Predictions by Phase Angle
for Short-term Survival

Cut-off

value of n Sensitivity Specificity AUC 95%CI
PhA
4.0 13 545 90.7
4.5 20 636 82.7
5.0 27 727 747 0.737 0.57-0.90
5.5 43 909 5.0  0.735 0.60-0.87

PhA : phase angle, AUC : area under curve

0.726 0.54-0.92
0.732 0.56-0.91
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HR 3.15(95%CI 1.79-554, p<0.001), C-a+-5-A =k
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Table 3. Predicting Factors to Overall Survival in Patients with Metastatic Cancer

Factor Univariate Analysis Multivariate Analysis
Hazard Ratio (95%CI) p-value Hazard Ratio (95%CI) p-value
Age
<65 41 .
>65 55 0.77 (0.45-1.32) 0.341
Phase Angle (°)
;%0 g; 3.38 (1.93-5.92) <0.001* 3.15 (1.79-5.54) <0.001*
ECOG PS
0-2 55
-4 31 1.66 (0.89-3.10) 0.112
Anemia (g/dL)
Hb<10.0 28 i
Hb>10.0 58 0.75 (0.44-1.26) 0.272
CRP (mg/dL)
L b 2.38 (1.36-4.16) 0.002* 2.15 (1.24-3.73) 0.006*
<10 43 00 ARIDT : do (L2d=s. .
Hypoalbuminemia (mg/dL)
alh<3.0 18 i
alb>3.0 68 0.90 (0.56-1.45) 0.674

ECOG PS : Eastern cooperative oncology group performance status, BMI : body mass index. Hb : Hemoglobin, CRP

. C-reactive protein, alb : albumin

* means statistical significance (p<0.05)
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Fig. 4. Survival analysis (a) grouped by phase angle. (b) grouped by phase angle and C-reactive protein.
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