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[Abstract] Objective To study influencing factors of hypoproteinemia in maintenance hemodialysis pa-
tients. Methods A multicenter study was conducted. We selected 397 maintenance hemodialysis patients hos-
pitalized at five hospitals of Wenzhou Kangning Hospital Group from April to June 2024 as study subjects. Pa-
tients’ general data and laboratory test results were collected. Logistic regression combined with the CHAID
decision tree model was used to analyze indicators of hypoproteinemia in patients. Results Among 397 main-
tenance hemodialysis patients, 92 had hypoproteinemia (hypoproteinemia group), with a prevalence of
23.17% ;others were assigned to the normal protein group. Statistically significant differences existed between

groups in gender,age, occupation, education level, diabetes, vascular access type,insurance type, weight, Hb,
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blood calcium, blood phosphorus,blood potassium,blood glucose, parathyroid hormone,creatinine, blood urea,

and cholesterol (P<C0. 05). Logistic regression showed occupation,insurance type,diabetes, Hb,and creatinine

were independent influencing factors (P<C0. 05). The CHAID decision tree model identified age as the root

node. Conclusion

Occupation,insurance type,diabetes, Hb,age,and creatinine are important influencing fac-

tors for hypoproteinemia in maintenance hemodialysis patients. Logistic regression combined with decision

tree analysis can play complementary roles.
[ Key words ]

sion tree

LY 325 Ay >R FH /R HBCFR X i Ji 2LV B I 9 v 1 AR
WY AT F W BN 22K o3 F B R GE R K HL A
o 0 TR T AT U U L R AR A A T B, 2
LR S R R R B IE R IR T Tk
— R LB A 2 5 I K L e IR R
FLIMCRE 3 R 3 WL HL R 22 HO& A, 4% Fh 36 0 25
GYEMAR & T W A A A AR AR I E Y X
S o T U AR A A . AR I 9T T 4 AP I B T
SR AR I E e AR 2R R e R 2R, D B I O
ITEBRIEIY B 5.8 logistic MIIAZE A K7 A 3h
2 H ¥ M (Chi-squared automatic interaction detec-
tion, CHAID) J 5 AR Y, Xt 2 e 24k 45 1 it 780 375 1T 1
H AR 1 AE K AR A8 K R e PR R AT T A,
Wa RiREWMT .,

1 B{HEFRE
1.1 —f&FH

K 2 Hn 5T L 2024 4F 4 —6 1 IR FE
TEEBEAE A 5 T B B A e 1Y 4 45 M il a5 B R A 397
BIVE RSN . mIIGA R ER A RS —
B I A % 6] B T R A, g A RRYE. (1) B H B kAT
ARk MWEITIRIT 3 D H s (D FEB =20 %5 (3 E
PUHRE V8 R, HEBRARE: (1) 5 I 18 1 I i &
Joo B R T AR i D RE R O L s 2R AR LR B
RE SN 5 (2) B IF O i ISR 22 S AR (3
R AU S0 5 (4D RIS B PRIl 45 4% 4 B MR a0 1k
Ji9gg s (5) 75 2 5 A WF 55 W1 18] 53 2 H Al i R 2K 5
AR5 30 3k T N R R O A B i T R I R A A B
FUas b CH LS AR 2024 WF5E 029 5,

1.2 7k
1.2.1 —#&FHKE

WA B PR S AR S SR L ST KT IS IRER T
R B O LG 2 S O S B A T i 0
JS MR (B W PR R RE L D K PR i e SR B BT H
W |37 Br i g 7 UAE TR
1.2.2 %REhE

K g 46 bR 60 Hb WBC,PLT . I 45 ., 1fi 8% . B AR
DN 1111 N1 11773 N O E R 5
(triglyceride, TG) . B, BR & 1 IR R B f8 4. 10
H A <35 g/L & OMIREE A ILAE .

1.3 “%itsa®

maintenance hemodialysis; hypoproteinemiaj; influencing factors; logistic regression; deci-

AT R SPSS26. 0 G818 A4 Xt T 3K 45 1 £ 95
PEATAL BRI 2087 . A5 & IE 25430 A RN 22 55 1 4G 56 Y
TP BRI o+ BRVHMBERM K%, AN
BIESDA T 25T R TR M(Q, Q) FR,
IR S R L i e e S DR B AE R s
SR ELBCR T XP K5, DL P<<0.05 WERA ST
R, BN E SR P<<0.05 BRI A 2%
logistic [] 9 3B Fl P 36 A 45 780 5 SR H =53 28 logistic [l
US43 AT 100825 BT S8 3 R A AR R T IUE Y S R R AR
5% K Hl CHAID P 5341, 358 AT a5 e /M 2 4K
100 A, FA47 s I /M HON 50 A 5 S5 KA IR B 1) d
KPHCH 3 98570 i FG IF B I 2 MK R
0. 05 5 B A4k B8 1) e KB AR IR B 100 1K,

2 % R
2.1 RAIREG LENGERE E SN

YN 397 1 2 54 1 FE B AR E L AR
JE 92 B (9 AR 2 (I e 4D, AR N 23.17%, K
EFWAETEFEA, (MEAMNEHSEAER
LA R PR 501 A8 RO L S A K OB DR Il A8 A
FR SRR ARE  Hb, L85 L6 80, i B
R AR UL | I PR ZER0 A [ B LL A, 25 A St
B (P<<0.05), W% 1,

2.2 AAREOREZWEEN SR ZE logistic @
=R

DLRAARE A IAEIE 2w Kk 1 h 22 Ra
SeiteE B I AR A AR 1T 2 R logistic 1
P58, S B L 2% 2, 453 WoR, Bk . S5k
AU B PR Hb A0 WLET A 2R3 M 10805 B B & AR AR
A ILAE A9 2 S22 R (P <20, 05): KL T AfE NS
SEHROD 200, B AR RN B3 & AR I B 1 A A9 XU B8 A
(OR=0.084,95%CI:0.011~0.649,P<C0.05); LI
RAENGAE RS B A0 Bk & M E RN R &
A AR AR T IMLAE (9 XUBS: B 78 COR =1, P<C0. 05) 5 4l JR 9
BB R AR A IRE A RURS: B R (OR = 2. 705,95 %
CI:1.199~6.099,P<C0.05); Hb 1 WLAF T} 25 & 4E 45
PR I 3% BT A8 AR AR R I E B AE B &R (OR >
1,P<C0.05), L5 3,

2.3 CHAID & AR T4 R

AR S CHAID M 38 f A A0 (g AT J, =80 % |

60~<C80 %/ .50~<C60 % B &L ALE A IMAE 1)t



1606 FREF 2005 F7TAEF4E57TH

B4y 50 H 45. 6% .24. 9% Al 10. 4% ; 7 60 ~<C80 % 50~<C60 & B F i, XL A H MLAE 72 i B B 8 1) A
FBE R IR MAE S e B B B AR A LI A L, A 1,

F1 REREOMENREESH

it BB 1 IMUAE 2 (n=92) FEAIERHH (n=2305) X*/Z/t P
B/ n/n) 39/53 193/112 12.70  <<0.001
AR () 33.62  <<0.001
<50 ¥ 6 74
50~<60 ¥ 9 55
60~<70 ¥ 16 52
70~<80 ¥ 30 87
=80 % 31 37
Bl Go 34.22  <<0.001
TA 6 102
AR 40 113
B ER7N 7 4
TR 39 86
SCABIKF- G 6.02 0. 049
B LR 88 266
=Ll 4 27
KR T 0 12
WU AR BL G 1.68 0.195
Ci 83 287
EN 9 18
PRV % (o) 1.21 0. 270
A 0 4
¥ 92 301
A58 G 3.49 0.062
A 6 42
I 86 263
R (n) 1.46 0.226
A 6 11
7 86 294
EN HED) 0.21 0. 646
A 29 104
I 63 201
B () 0.52 0. 470
A 91 298
¥ 1 7
Wi PRI () 19.86  <C0.001
A 55 124
W 37 181
SEPE () 0.61 0.435
A 55 196

Jo 37 109




FREF 20257 A% 54 5% 7H 1607
gkl FEREAMENEERESH
i [ R B AL (n=92) HEIE® 4l (n=2305) Xt/ 7/t P
J R M v 0L () 0. 06 0. 808
A 34 117
P 58 188
178 38 3 75 =X () 19.47  <€0.001
I b 2 4 1 2
Ky 5E 43 72
T L5 P 3 8
A 2y ok 9 92 45 223
ZARER ) 49.80  <C0.001
AR 21 9
HEAR 13 68
ARG 23 45
P £ 35 183
BN ARIMQ,.Q,H] 23.50(7.25,65.01) 29.00(11.01,71.03) —1.15 0.251
RE (x+s5,ke) 56.18+8.28 59.64+11.17 —3.21 0. 006
BMI(z %5 .kg/m") 21.52+3, 02 21.60+3. 63 —0.19 0. 852
Hb(x+s.¢/L) 95.18+15. 84 106. 44+15. 67 —6.02  <<0.001
WBC(x+s, X107 /L) 6.09+2.43 6.154+1.95 —0.20 0.819
PLT(z+s,%x10°/L) 199.86+81. 67 199. 14+69. 64 0. 09 0. 839
1ML %5 (x %5, pmol /L) 2.1140. 20 2.20+0. 26 —2.97 0.002
1.8 (= + 5 . mmol/L) 1.39+0. 54 1.89+0. 62 —6.83  <<0.001
49 (= + s, mmol/L) 4.3040.72 1.6440.68 —4.16  <C0.001
I H (= £, mmol/L) 10. 85+5. 60 9.66+4.85 2.06 0.040
AR IM(Q,.Q;) sng/L] 159. 45(67. 80.298. 55) 316.10(171. 80,530. 15) —5.59  <C0.001
WLEF (= + 5, pmol /L) 538. 46208, 51 829.07+291. 60 —10.60  <<0.001
i1 JR % (= + 5 »mmol/L) 19.12+7.57 24.62+7.91 —5.90  <<0.001
BH [ (7 45 . mmol /L) 3.404+1.16 3.8041.09 —3.06 0. 002
TGIM(Q, Q) ,mmol/L] 1.45(0.92,1.98) 1.50(1.08,2. 33) —1.90 0.058
B2 BRI H (2 £ 5, mg/L) 29.76+7.23 28.25+7.82 1.65 0.101
FREWRIEE (£ 1.53+0. 29 1.48+0.31 1.45 0. 149
(£ 0.5240. 04 0.5240. 04 0.62 0. 950
x2 TERE
s I AE ERE T
P51 H=1;%=0 155 JEAE i A
" <50 # =1;50~<60 ¥ =2;60~<70 ¥ =3;70~ || L% Mt S =1 K SH=2; ATMENE=3:1
<80 % =4;=280 4 =5 Iyt 3 Ik Py =4
Bl TA=1R R =2; Bk =3; LR =1 LB EXEEUN
SCAk K- BT =1 =2, K%K =3 i A
IR 5 H=1;%=0 I JEAE i A
SR KA =140 =2 Hi & =3; Bl =4 FORSEIRE RMEREA
T JEL{E i A WLHF A
Hb JRAE A i FR % JEAE A

L [ P A A




1608 FTHREF 20255 7TAE 5455 7TH
%3 EEREAMESMEEZEN S EE logistic HIES
i [ B SE Wald P OR 95%CI
Bl
TA E 3 10. 148 0.017
B 0.111 0. 664 0.028 0. 867 1.117 0.304~4.104
BR K —2.481 1. 045 5.634 0.018 0.084 0.011~0. 649
ToHb —1.099 0. 689 2.543 0.111 0.333 0.086~1. 286
el
A PR 3 21. 329 <<0. 001
[aR TS 3. 354 0. 846 15.722 <20. 001 28.603 5.451~150. 084
ARG 3.135 0.775 16. 360 <<0. 001 22.982 5.032~104. 972
= {4 2,781 0.631 19. 445 <20. 001 16. 138 4. 688~55, 552
BE IR 0.995 0.415 5.751 0.016 2.705 1.199~6.099
Hb 0. 050 0.010 22.318 <20. 001 1.051 1.029~1.073
PLEF 0.003 0.001 6. 400 0.011 1. 003 1.001~1. 004
REBMRE
| B{RERMESR | TR
| BEHEESAE | %5 % n
oo = m 0.000 23.2 92
B 1.000 76.8 305
23 100.0 397
Fik
Adj. P<0. 001, x?2=32.650,
df=2
60~<<80% 50~<<60% >80%
§el=A a2 T3
Xn % n ES R n KA % n
m 0.000 24.9 46 m 0.000 10.4 15 m 0.000 45.6 31
B 1.000 75.1 139 M 1.000 89.6 129 B 1.000 54.4 37
Bt 46.6 185 Bt 36.3 144 =23t 171 68
ALET i
Adj. P<0.001, x2=30.029. Adj. P<0.001, x?=14.280,
df=1 df=1
<604.00 pmol/L >604.00 pmol/L KRR, TR IA
a4 HE5 HFE6 HR7
E3 % n K7 % n EX A n 8 % n
m 0.000 50.0 30 W 0.000 12.8 16 ®0.000 20.6 14 ®m 0.000 1.3 1
B 1.000 50.0 30 B 1.000 87.2 109 B1.000 79.4 54 @ 1.000 97.7 75
2it 151 60 23t 31.5 125 2t 17.1 68 2it 191 76
1 CHAID R 5 1 4% 24 43 #f
3 3 it Ja ) — T AR AR EE SR A AR E A

AR 11 ILRE 2 DA I VR0 AT A8 RO R T IR S I YA AT AR P T R o BE A DG R T AR



FTHREF 20255 7TAE 5455 7TH

FH 30~35 g/L A MILT RIE 40~45 g/L 1 5 £%.
i 3% B 8 TP AR AR I E B A . A RS R
LR M W B AT R E R M E R AR R
32. 73 %M W AR S AE R 23.17% . NI, 7E
i PR b 7 0 2 el e o R R UG R 1 L 1 B, R
Aot 24 1E ARG 2 P ILAE 5 B A R A OB M R A R
pe: N

RAAREE 1 IMCRE A 103 B B Hb KA
BRI, T E A AL R AR
R P B S TR R VR A T AR R R PR ATl
KRR Y AR R, R E ME R E%
12 4> B R A D, 2 R 1R M B Hb b bR R
H55.0% ~77. 0% . 1 B E 4k P B M R E B
Hb AR KA A 38. 8%, ABFFE . &L M
SiE 1 4 5 2 OV E BT R A Hb KO R (95, 18 £
15. 84 g/L, W W AIK T HE K & (1 I AE A9 (106, 44 £
15. 67 g/L, 5 ki A —2K.

T R 5 B AT B g A AR T U L T B R
MBGENT B F MGl R, —TA W 3 4 1)
B v 22w BR BB 5 & B0, 5 B A IR O R R A L
B DRI B AR A A B/ INER B AL R R 50 90 2T
(HR=2.30,95%CI :1. 48~ 3. 58) #l & JJF B {16 J7
K (HR=1.64,95%CI:1. 13~2. 37) i XU o 55 .
5 PR 973 B 95 A B /N ER DB AT R R B 50 96 TR IR R AR
RIT LS 3 AR BELR A R R (26, 90% s,
13.71%,35.03% ws. 22.34%), MiAHF5EH . 4 IR
g Ry 2RV IV O A AR A R AR BRI ILRE 1Y 8 ST 5
i K 26 (P <20, 05) » i 5 Hofly iy iz 80 g SR A0 — 2.
TC I SR BB 224 198 T T804 it A i) B R 9 sk 20 IR AR 1 I
RiE & A KUBS . B3 BB 3 TS . DB e N B R 9 R
UiEiE R

JULTF 2 115 PR 12 Wt R T Ak 45 44 B 0 18 AR 3B 9
F G NS, WA AR R BT T RE A B AR
S RGE AT B & AR AR R I B LT K F
BEAG o A 5 v 24 15 1 0 38 T A8 3 VR B P Il 2 1)
WUEF /K - (538. 46 4208, 51) pmol /L& T & A 1F %
Z1[(839. 074291 60) pmol/L7], 5 7 g 4 % 1y 4
EER - R ERENRED EFRARFEARL,

AN 2R3V I A I AR AR 1 ILE 2 5 A [F]
SMBRBA KR, R PSRRI R Bk
AR ER AR, B A B AR BB X SN
A BT BE AR A AL R U] B S AT X IR R T AR AT
A LR 1 IR BT SR R A AR B I RE 1 B
70.0%0(21/30) M A A0 33. 8% (23/68) . 4L K
16.0% (13/81)  BEAR- R 16. 1% (35/218) ,#/8 £ A 4k
R A AR ER 1 IMAE A9 B ] = T 3B R T, AT g S K e
TR B2 R RS R E SR REA L,

logistic [a] 555 74 1 e 5 W) A58 74 25 A (L 3 L AS 58
K logistic [T 43 H7 . & B4k 5 P 1l 3 B B &

1609

A AR R 1A IRE 1) 52 e PR3 A 4G R L S R 2 R OB R
W Hb FUPLEF, X T LR FEEMNIKGA XK, I
CHAID Y33 20 Br 7~ o 4 F5 1 10 W38 b7 58 5 & 4R
ICHR P ILAE 19 S B8 PR 2R Sk A5 0% | UL R IR T A i
TE logistic [81I9 43 B v A< A A 4 5 M 1l 0 325 A 2 3
KRR I AE Bk ST R PR E L 7 O Ok S B R
ff . CHAID #5675 7T LAgR #b logistic [A1H 43 B B A
JEP L CHATD e e oA s 1 45 728 X B A )
B AR AR ST P R [BE 3XRT 0 H 4 R
AU 2 R ) 4 R VB BT R E R A AR T ILAE Y
FERZE ., FIL, 765001 48 R5 1 8ss A B H kAR
FR 1 IAUEE B9 52 M DX 2R B AR logistic [ IH 43 #r 5 pe
KWL A RIEMBEANFTERER .

S % 3k

[1] BRAUN M M, KHAYAT M. Kidney disease:
end-stage renal disease[]]. FP Essent, 2021,
509:26-32.

[2] ZHANG P,XUN L,BAO N,et al. Long-term
mortality in patients with end-stage renal dis-
ease undergoing hemodialysis and peritoneal di-
alysis: a propensity score matching retrospec-
tive study[J]. Ren Fail,2024,46(1) :2321320.

[3] JIN C,REN Y,WANG M,et al. Clinical effect
of roxadustat ws. erythropoietin in non-dialysis
CKD with diabetes: a single center propensity
score matching analysis[J]. Int Urol Nephrol,
2024,56(8):2683-2693.

[4] HUJ,LIU Y,HEIDARI A A.,et al. An effec-
tive model for predicting serum albumin level in
hemodialysis patients [ ] ]. Comput Biol Med,
2022,140.105054.

[5] KALANTAR-ZADEH K,FICOCIELLO L H,
BAZZANELLA ], et al. Slipping through the
pores: hypoalbuminemia and albumin loss dur-
ing hemodialysis [J]. Int J Nephrol Renovasc
Dis,2021,14:11-21.

[6] TANG J,WANG L,LUO J,et al. Early albu-
min level and mortality in hemodialysis pa-
tients; a retrospective study [ J]. Ann Palliat
Med,2021,10(10):10697-10705.

[7] ZHENG L J,JIANG W,PAN L,et al. Reduced
serum albumin as a risk factor for poor progno-
sis in critically ill patients receiving renal re-
placement therapy[J]. BMC Nephrol, 2021, 22
(1) :305.

[8] GRATEROL T F,MOLINA M, SOLER-MA-
JORAL J, et al. Evolving concepts on inflam-



1610

matory biomarkers and malnutrition in chronic
kidney disease [ J]. Nutrients, 2022, 14 (20):
4297.

(9] 2, 2B, AR ¥y Bk, 5. ZE+5 1 1 W3 Ay )
I £L A % S B AL W A RS A S LT L
EE M2 ,2020,22(10) :1520-1523.

[10] W &M, 3 i, 9. Ak 4 Mk OV O A BB R
FRARBLVE AN B Fe sz LR [T ], o [ 58 A= 24
2009,4(22) ;3-5.

C11] skmgAe, b5 i, 4 45 Pk W02 B A i 25-%
ek R D KF 58 FRAR 00 il g K F 58 M
TR A OGP o A LT ). BB 285, 2019, 23
(3):498-501.

(127 2548, £ R, X087 5. 3 T AR B 43 43 A
VAR 2RI B & 0T 38 M8 3 i 8 SR R LT .
T S 2E 5T, 2023,32(8) 1 1382-1387.

[13] LI Y,SHI H, WANG W M, et al. Prevalence,
awareness,and treatment of anemia in Chinese
patients with nondialysis chronic kidney dis-
ease; first multicenter, cross-sectional study
[J7]. Medicine,2016,95(24) ; e3872.

[14] hige, Iha, By g e, 5. 4R 471 1l W2 A 8 3 1
ZLEE HIAPRIE O S5 ma R 43 B [T ). i IR 42 1=
Z48.2020,48(8) :964-966.

[15] ALALAWI F, BASHIER A. Management of
diabetes mellitus in dialysis patients:obstacles
and challenges [ J ]. Diabetes Metab Syndr,
2021,15(3):1025-1036.

[16] 5K PHIH, /52 8 5 R, 55, 4R R Pk i W3 B iR
HDUMAE B sz R o b LT ). BE A LR R
2020,26(1):200-203.

[17] CHEN S,CHEN L, JIANG H. Prognosis and
risk factors of chronic kidney disease progres-
sion in patients with diabetic kidney disease
and non-diabetic kidney disease: a prospective
cohort CKD-ROUTE study[ ] ]. Ren Fail, 2022,
44(1):1309-1318.

(18] EWRME, B F K lF, . 2B HARFZIRME,
JREREE A A LI ULEF 21 2 [ 518 v R
A5 M 100V BT AR RS W QI 3R LAY OC R SR

FTREF 2025 F 7T AF 5455 78

90 51 ok 85 A 1) S50 A 1 LT .l DR A A
2022,22(4) . 277-282.

[19] YE T,DU J,LI P,et al. Modified creatinine in-
dex for predicting prognosis in hemodialysis
patients:a systematic review and meta-analysis
[J]. Ren Fail 2024 ,46(2) :2367026.

[20] YAJIMA T,YAJIMA K. Ratio of extracellular
water to intracellular water and simplified cre-
atinine index as predictors of all-cause mortali-
ty for patients receiving hemodialysis[ ] ]. PLoS
One,2023,18(3) :e0282864.

[21] NAITO T,DOI T,MORII K,et al. Synergistic
effects of the geriatric nutritional risk index
and the modified creatinine index for predicting
mortality in patients on hemodialysis[ ] ]. Nu-
trients,2022,14(12) :2398.

[22] ZEplid 0 2 VR bR, S5 Az W v BH BT AH A7 # %
YA IV A AT AR R AR I RE Y B A (R
[T, v i ek . 2022, 21(7) . 478-482.

(23] TRIGEAT R M, J) I o 55 T M T JEE 3k DX 2 AR
YT T B SO F R [T ] b EAR AT
A F A HE L2023 ,43(3) 1 184-190.

[24] FHr, BMA, £, 5. FET CHAID YRR i
logistic A1 I {4 Jili 98 i 5 R i Jili &8 I 4 A P00 28
RGBT LT 1. e AR iR 7 2 3, 2021, 26 (10)
898-902.

[25] R164E, E4E, T#, %, BT logistic [B] I 45 &Y
FI CHATID P 5% b 452 780 fry B il 38 /< 490 ) 1% 4G i
ik 5 e DX 3R A L0 ). 1 B BRI 2 5 5 O Rk
2023,44(12):1301-1308.

[26] FERIME, . Mo o, F REMERE lo-
gistic [A1 IR 78 A8 A 3% T R 7K K T 52 i [ 2% 4
Fre iy iz A LT o B B A ge 3, 2020, 37 (6)
874-877.

[27] (T, 250, £ 2 M, 55, BT logistic T 5
TR SRR R Y 1) B LR SR S e R &R A A LT . R
TPAST,2019,36(4) :532-534.

i B #1:2024-11-02 &[] H 1 :2025-03-08)
O R U4



