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ABSTRACT Objective: To explore the incidence of insulin resistance(IR) in chronic kidney disease(CKD), especially in non-obese
CKD patients, and to analyze its influencing factors. Methods: According to inclusion and exclusion criteria, A total of 573 cases of CKD
patients from January 2016 to November 2017 in the Department of nephropathy of PLA general hospital were selected, including 510
cases of non-obese patients with CKD, the height and weight, fasting insulin, serum creatinine, blood urea nitrogen and other clinical pa-
rameters were detected, and the body mass index (BMI), BMI= 28 kg/m* were defined as obesity, CKD was staged according to eGFR
level, HOMA-IR steady state model was established to evaluate IR, the occurrence of IR were compared between CKD patients and
non-obese CKD patients using single factor correlation analysis and multiple stepwise regression analysis of factors. Results: The inci-
dence of IR gradually increased with the progressive deterioration of renal function. The difference of the incidence of IR between CKD
patients and non-obese CKD patients at all stages was statistically significant (P=0.019, P=0.000). In single factor correlation analysis, the
HOMA-IR of CKD patients was positively correlated with BMI, blood urea nitrogen, triglycerides, parathyroid hormone, CKD grade, but
negatively correlated with h total protein, albumin, high density lipoprotein, eGFR. The HOMA-IR of non-obese CKD patients was posi-
tively correlated with age, urea nitrogen, triglyceride, parathyroid hormone and CKD grade in non-obese CKD patient, but negatively cor-
related with total protein, albumin, high density lipoprotein and eGFR. In Multiple regression analysis showed that BMI, blood urea nitro-
gen, triglyceride and CKD grade in CKD patients entered the final regression equation. HOMA-IR was positively correlated with BMI,
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blood urea nitrogen, triglyceride and CKD stage (P<0.05). Blood urea nitrogen, parathyroid hormone and CKD grade in non-obese CKD

patients entered the final regression equation, HOMA-IR was positively correlated with blood urea nitrogen, parathyroid hormone and

CKD grade (P<0.05). Conclusions: The incidence of IR increased gradually with the progression of CKD, obesity, elevated blood urea ni-

trogen, elevated triglyceride levels, reduced renal function in CKD patients were related risk factors of IR, elevated blood urea nitrogen,

elevated parathyroid hormone , reduced renal function in non-obese CKD patients are related risk factors of IR.
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2.2 CKD 2&RIEAERE CKD 2 & IR &4+ RH LR

CKD & IR JE 4 %K 30.72%, % K/DOQI $5 #j i
CKD iz Wibr il 573 4] CKD 35 LA eGFR 7K F-4324 5 #1
(W% 2),IR (% % 4 Z 4y 5] 5 CKDI ] 22.63% .CKD2 #]
28.45% CKD3 ] 28.42% CKD4 ] 32.56% .CKD5 1 41.01%,
XSGR X (P=0.019), HEKE BMIZ 28 kg/m? [ CKD JE
REEE, AEIEAERE CKD B3 510 i, IR Y & A 35551k
CKDI1 #}| 17.21% .CKD2 #}] 19.35% .CKD3 } 23.26% .CKD4
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Table 1 Comparison of the clinical data between CKD with and without IR group(x+ s)
CKD with IR group Control group P
Number of cases 176 397
Age(year) 44.94+ 1437 4442+ 13.46 0.82
BMI(kg/m?) 24.94+ 3.89 22.95+ 3.13 <0.05
FPG(mmoL/L) 4.79+ 0.70 4.42+ 0.61 0.44
FNS(mIU/L) 16.65+ 8.63 6.35+ 2.11 <0.05
HOMA-IR(mmoL/x mIU/I) 3.54+ 2.11 1.23+ 0.40 <0.05
ALT(U/L) 17.37+ 11.14 15.67+ 9.08 0.11
AST(U/L) 14.63+ 6.28 15.18+ 6.58 0.42
TP(g/L) 56.85+ 11.75 61.19% 9.51 <0.05
ALB(g/L) 34.32+ 8.40 37.85+ 5.77 <0.05
BUN(mmol/L) 14.32+ 9.78 12.23+ 9.34 <0.05
Scr(umol/L) 366.83+ 312.92 328.09+ 271.11 <0.05
SUA(umol/L) 38491+ 118.51 383.97+ 104.31 0.94
CH(mmol/L) 437+ 1.25 4.82+ 2.76 0.07
TG(mmol/L) 2.10+ 1.28 1.74% 1.04 <0.05
HDL-C(mmol/L) 1.11% 0.47 1.20+ 0.44 0.07
LDL-C(mmol/L) 2.76x 0.99 2.89+ 1.73 0.08
Hb(g/L) 123.74+ 22.40 121.59+ 24.67 0.40
CRP (mg/dl) 0.33+ 0.29 0.28% 0.14 0.52
PTH(pg/ml) 162.94+ 153.51 124.15+ 106.44 <0.05
Calcium and phosphorus product ([mg/d1]?) 38.43+ 14.63 36.68+ 30.97 0.54
%2 &H CKD £2ERIEMER CKD £H R A EFR
Table 2 The incidence of IR in CKD patients and non-obese CKD patients
CKD patients Non-obese CKD patients
IR group Control group Total IR group Control group Total
CKD1 31 106 137 21 101 122
CKD2 33 83 116 18 75 93
CKD3 27 68 95 20 66 86
CKD4 28 58 86 22 56 78
CKD5 57 82 139 52 79 131
Total 176 397 573 133 377 510
232 ZREESEFESH LI HOMA-IR /5 R A&, TEEL 3

10 A~ H AR AR BMIUMRZER SEA HEA Hm=
fis RS AR (CKD 534 % IR 3 M L eGFR )i £ 70
BAEEH T, CKD BF 458 . BMIL R E A Hil =M% .CKD
IR AR5 HOMA-IR 5 BMIL iR ZE A . H il =
fit \CKD J3 0] 5 TEAH G (P<0.05), 25 R WL 3% 4. AL CKD i
FEER MR FE A R AR (CKD 43 ik A e 8 [al )5
Ji#E ,HOMA-IR 5 JRE R  FAR SR . CKD 2 EA 56
(P<0.05), 45 W3 5,

Jige £ ZR TR WAL 2R MO X I P P — 5 i (9 B 8 K™
Az A ) A8 AR TSP A 7K T 1 — IR, RIZHZLOFFE
PSR LS ) XTI 3R i U P A . IR R CKD [EH Y
UL, CKD BE A 7E M A A e P L. —Jr
T, CKD [ AR JBe 5 SR AU I3 I IR I EL7E W1 B B S B
5B AR RE R R R M BRIE . 93— 7T, CKD S8k
By FRTEBRAR AR, AT AE KA 20, TR i 1 2 Rl LA fik
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% 3 CKD B¥& RIEAER CKD BEK HOMA-IR 5 &Ik RIEFREIE X ES 4T
Table 3 Correlative analysis of HOMA-IR with various factors in CKD patients and non-obese CKD patients

CKD patients Non-obese CKD patients
Factor
r r P
Age(year) 0.033 0.512 0.133 0.027
BMI(kg/m?) 0.242 0.000 0.084 0.166
BUN(mmol/L) 0.153 0.002 0.261 0.000
TG(mmol/L) 0.141 0.005 0.246 0.000
PTH(pg/mL) 0.181 0.001 0.279 0.000
CKD staging 0.124 0.014 0.447 0.000
TP(g/L) -0.189 0.000 -0.139 0.021
ALB(g/L) -0.201 0.000 -0.171 0.004
HDL-C(mmol/L) -0.206 0.000 -0.197 0.001
eGFR(ml/[min*1.73 m?]) -0.170 0.001 -0.142 0.018

% 4 CKD Z#E %M HOMA-IR {15 5TiZ & I i
Table 4 Multiple stepwise regression analysis of the influence of CKD patients on HOMA-IR

Non standard coefficient

Standard coefficient

Variable P
B B
Constant -3.911 0.870 0.000
BMI (kg/m2) 0.137 0.028 0.266 0.000
BUN (mmol/L) 0.025 0.012 0.137 0.029
TG (mmol/L) 0.184 0.087 0.119 0.035
CKD staging 0.199 0.074 0.166 0.008
5 JEBER¥ CKD FEF M HOMA-IR 1% T & BlIF 5 #
Table 5 Multivariate stepwise regression analysis of the influence of non-obese CKD patients on HOMA-IR
Non standard coefficient Standard coefficient
Variable P
B B
Constant -0.735 0.304 0.016
BUN (mmol/L) 0.037 0.013 0.196 0.004
PTH(pg/mL) 0.001 0.001 0.187 0.005
CKD staging 0.535 0.067 0.453 0.000

M BN T2 A, BRI SS IEM 22 ZR G A A S R B DR R
e, FECE RO IHE Y, IR i85 CKD .0 1L 3
PR R A B TIREOC AL 45 20 0 28 MRS | L5 2 B i R 5 ok o
FEREAEP, IR Fe) SR ARE bR CKD S8 B ik g i S
FERIN RS, B/ NERE I AT AR TE H TR BT B IR, B
& E D REZ WAL IR 7 ESRD £ 4 A 838 A7 7E, AR 5T
SRR 1] CKD M IR By LEAN 22.63%, K& HIRE
BHEEAL IR (9 KA R B H L 5 8 CKD (i3 IR [ R4
o 41.01%, SEEFEAGER —2L. [FmF, CKD AL R At
HEEELS IR A, MERR IR (9 F 2R KR, F2 L
JRAH S R 10 S R TR ol P AT AN ) B2 P i e it 3R
filo IR SIEFEMA K, ML rhd 22 0 H- 1t =1 ] 7K Ak iy s i
IRR(FFA) . BRITTR /K A& W) A R e 5 A A= 2 DI RE |
FS AR TR OC RIS, FFA FHis , BE2 20 IR (990
LA IR ARG AR, KA FEA R0 1 46 5 114 4

Ak, BELA- 2 26 5 1 R L b ] -5 400 0 2 2 0 o L4 P 9 i
A, I B TR S RE 54 5 B wEAR mEAL -3-
T PO T P RS TR, A A S A o 30 1 PRl A it B
SREBLR , TR R B- AL = BRI A | AR eI P Rl K O L6
T & F AR, TR BRI EELS IR 2R EY,
AT RERZ AR X R A e KU R 26, L, ARHFSE X AR e
CKD (3 IR 9 % A 3 B RARSE IR UEA T T A& E T o
S50 BoRARAE R CKD B3 [FIFERE S eGFR R {L, IR
B & 4 R % T+ ,CKD1 #1 24 17.21% ,CKD5 # 7+ &
39.69%, FWIZHESFARITFE L, BEERESH R
HOMA-IR 51 fRE A .CKD s+ R IEAHX, 5 eGFR EfiH
%, Zond A BlA s Hr v i fR K A CKD 438 R IR R
HEAA AR, $R CKD BH Y IR 515 DREK T A% .
JRAGIE T R EFA SR EH: . CKD £ IR A IE 7 £
ERAES W] HIH B R IR, TR ERH CKD B4
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