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Effect of whey protein on hypoproteinemia in patients with peritoneal dialysis

SHAO Yaozhong, LIANG Changna, GENG Yingzhou, JIN Yinhong, CHANG Luyuan, LU Jing
( Department of Nephrology, The First Affiliated Hospital of Xi "an Jiaotong University, Xi *an 710061, China)

Abstract Objective To compare the therapeutic efficacy of whey protein powder in peritoneal dialysis hypoproteinemia patients.
Methods From August 2019 to August 2020, 100 patients with peritoneal dialysis hypoproteinemia from the Peritoneal Dialysis Center
of the First Affiliated Hospital of Xi’an Jiaotong University were investigated. The patients were separated into 2 groups randomly; the
study group were administered whey protein powder and the control group with high protein food. After 32 weeks of treatment , biochemical
and biometric indices including hemoglobin (Hb), albumin (ALB), prealbumin (PA), triglyceride (TG), total cholesterol (TC), phosphorus
(P),low density lipoprotein (LDL), high density lipoprotein (HDL), serum creatinine (Scr),blood urea nitrogen (BUN), estimated glo-
merular filtration rate (eGFR), total spKi/Vurea (TKt/V), total creatinine clearance rate (TCer), hand grip strength (HC),triceps skinfold
(TSF),arm circumference (AMC), mid-arm muscle circumference (MAMC) were compared between groups. Results Compared with 0
week , at 16 and 32 weeks, ALB,PA ,and HG were significantly increased in the study group (P < 0.05) . Compared with the control group,
ALB,PA ,and HG increased significantly at 16 and 32 weeks in the study group (P < 0.05) . There were no significant differences in TG,
TC,HDL,LDL,eGFR,TKt/V,and TCer at 0,8,16,and 32 weeks between the control and study groups (P > 0.05) . Conclusion For
patients with peritoneal dialysis hypoproteinemia caused by insufficient protein intake or excessive protein loss , the addition of whey protein
during peritoneal dialysis can significantly improve the nutritional status of patients, with greater efficacy than a high protein diet alone.
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Tab.1 Comparison of baseline data between study and control groups

Item Study group (n = 47) Control group (n = 48) tlx* P
Age (year) 46.87 + 12.54 45.10 + 13.99 0.648 0.518
Male/female 25/22 0.090 0.765
BMI (kg/m®) 20.83 +3.15 20.46 + 1.79 0.702 0.485
Diabetes [n (%) ] 15(31.9) 13(27.0) 0.267 0.606
HB (g/L) 108.98 + 18.51 106.44 + 13.16 0.770 0.444
ALB (g/L) 32.97 +2.04 32.99 + 1.51 -0.064 0.949
PA (mg/L) 314.66 + 54.39 316.77 £ 71.11 -0.162 0.871
LHG (kg) 18.39 + 6.03 18.29 + 6.56 0.079 0.937
RHG (kg) 19.48 +5.54 19.36 +4.97 0.114 0.910
AMC (em) 25.08 +2.96 25.00 +3.05 0.144 0.886
TSF (mm) 13.63 £+ 4.01 13.09 +4.78 0.597 0.552
MAMC (cm) 21.23+3.03 21.25 +2.40 -0.039 0.969
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Tab.2 Comparison of serological measures between study and control groups
Group HB (g/1) ALB (g/L.) PA (mg/L) P (mmol/L.)
Study group
0 week 108.98 + 18.51 3297 £2.04 314.66 + 54.39 1.39+£0.31
8 weeks 109.45 +24.34 33.57 + 1.64 317.28 + 64.75 141+£043
16 weeks 110.53 £ 17.44 34.53+2.16"7 339.68 + 63.85"7 141 +£0.32
32 weeks 111.00 £ 17.92 36.32 +2.63"7 349.96 + 54.82"7 1.43 031
Control group
0 week 106.44 + 13.16 32.99 + 1.51 316.77 £ 71.11 1.36 £0.33
8 weeks 108.56 +20.19 33.14 + 1.96 317.88 +71.05 1.37+0.34
16 weeks 107.69 + 15.33 33.25+1.81 320.54 + 64.46 1.39+£0.39
32 weeks 107.77 + 14.07 33.56 + 1.52 323.63 +72.33 1.40 £0.34
Group TG (mmol/L) TC (mmol/L) HDL (mmol/L) LDL (mmol/L)
Study group
0 week 2.2(1.5-3.1) 4.6(3.9-5.8) 1.1(0.9-1.4) 2.6(2.1-3.2)
8 weeks 2.6(1.6-3.1) 4.8(3.8-5.9) 1.1(0.9-1.4) 2.6(2.1-3.3)
16 weeks 2.3(1.5-3.2) 4.6(3.8-5.7) 1.1(0.9-1.5) 2.7(2.0-3.2)
32 weeks 2.3(1.6-3.2) 4.8(4.0-5.9) 1.1(0.9-1.4) 2.7(2.2-3.3)
Control group
0 week 2.2(1.4-3.3) 4.4(3.5-5.4) 1.1(0.9-1.2) 2.6(1.9-3.1)
8 weeks 2.1(1.6-3.4) 4.6(3.5-5.4) 1.1(0.9-1.3) 2.6(2.2-3.1)
16 weeks 2.3(1.7-3.2) 4.5(3.6-5.6) 1.2(1.0-1.4) 2.6(2.1-3.2)
32 weeks 2.3(1.6-3.3) 4.6(3.7-5.6) 1.1(0.9-1.3) 2.6(2.0-3.2)
1) P < 0.05 vs. control group at the same time;2) P < 0.05 vs. 0 week in the same group.
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Tab.3 Comparison of dialysis adequacy measures between study and control groups
Group Ser (umol/L) BUN (mmol/L) COFR Usine volume (mL.) TKH/V TCer (mL/min)
(mL*min”"* 1.73m™)
Study group
0 week 1150 £257.34  22.88(15.94-32.41) 4.19(3.24-6.98) 200 (100-700) 1.75(1.51-1.94)  49.44(37.17-55.12)
8 weeks 1167 +308.12  21.44(15.74-30.78) 3.22(2.98-7.21) 175 (100-650) 1.76 (1.49-1.84)  45.66(40.55-50.85)
16 weeks 1079 £277.10  23.23(16.65-29.98) 4.16(2.12-6.98) 190 (100-650) 1.69(1.52-1.91)  46.13(39.41-53.64)
32 weeks 1122 +198.11  22.26(14.78-27.24) 3.99(3.11-6.56) 200 (100-650) 1.81(1.54-1.92)  47.65(41.80-56.48)

Control group
0 week
8 weeks
16 weeks
32 weeks

1074 £ 233.15
1103 £211.87
1089 + 197.65
1072 £201.64

22.45 (16.86-26.45)
21.18(16.13-25.19)
21.97 (17.22-26.89)
22.69 (16.97-27.02)

4.55(2.74-7.01)
3.64(1.98-6.34)
3.99(2.53-5.99)
3.87(2.09-6.43)

225 (100-690)
175 (125-675)
190 (140-700)
200 (100-675)

1.71(1.39-1.87)
1.69 (1.44-1.95)
1.83(1.49-1.89)
1.80(1.55-1.93)

47.30(36.88-58.02)
44.98 (35.96-52.37)
45.25(39.15-49.64)
46.22(37.19-51.87)

i .nPCR AMC 5 #r2EAERNRPD AR & E FEA R %

LB

FE AR RN1.2 of (kg d), M T & AR E A4 18 K

Pk F]0.9~1.0 o/ (kg d) BI AT 752

ALBE Al & FRAR DA B B8 AR 22 0

e R, R H At 2 SRR BT B H EFRAR
A TEHEAE " . AT, PDIGR 2 R S 4 H

AT A T AFE I 18~70% HIPDER %, HERS JER

G T i o AR 2 A i S B0 (I 1 ML
PRI O A2 R IR LE 9 A T RE S R



+ 170 -

HREERRESR H53%E

F4 2HRBETHRANEFIEIRILER

Tab.4 Comparison of nutritional measures between study and control groups
Group BMI (kg/m®) LHG (kg) RHG (kg)

Study group

0 week 20.83 +3.15 18.39 + 6.03 19.48 +5.54

8 weeks 21.38 £2.95 21.26 +6.06"" 19.73 +5.01

16 weeks 21.56 +3.12 21834577 2254+6.51"7

32 weeks 21.71 +3.06 2290 +6.72"? 23.81+5.60""
Control group

0 week 20.46 + 1.79 18.29 + 6.56 19.36 +4.97

8 weeks 21.06 = 1.50 19.90 + 6.33 18.22+6.95

16 weeks 20.95 + 1.37 19.76 +5.52 20.17 £5.31

32 weeks 20.99 +2.32 20.12 + 6.38 21.21+4.98
Group AMC (cm) TSF (mm) MAMC (cm)
Study group

0 week 24.8(22.6-26.6) 13.5(9.9-17.6) 20.9(19.4-23.6)

8 weeks 24.9(22.4-26.8) 13.4(10.1-17.5) 20.9(19.4-23.6)

16 weeks 25.3(22.0-27.2) 13.8(10.1-17.3) 21.3(19.3-23.9)

32 weeks 25.5(22.2-27.3) 14.0(10.3-17.4) 21.5(19.4-24.1)

Control group

0 week 25.1(22.7-26.7)
8 weeks 25.4(22.8-26.6)
16 weeks 25.9(22.7-27.5)
32 weeks 26.1(22.9-27.7)

13.4(9.7-16.1)
13.5(9.8-16.2)
13.8(9.8-16.0)
13.9(10.0-16.2)

21.2(19.4-22.9)
21.2(19.4-22.9)
21.4(19.1-22.8)
21.6(19.2-23.0)

1) P < 0.05 vs. control group at the same time;2) P < 0.05 vs. 0 week in the same group. LHG, left HG ; RHG, right HG.
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