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ABSTRACT Objective: To investigate the relationship between neutrophil/lymphocyte ratio (NLR), platelet/lymphocyte ratio
(PLR), triglyceride-glucose (TyG) index and renal function, insulin resistance (IR) and carotid atherosclerosis (CAS) in patients with type
2 diabetic kidney disease (T2DKD). Methods: 90 patients with T2DKD who were admitted to our hospital from February 2018 to Febru-
ary 2022 were selected as the T2DKD group, and they were divided into CAS subgroup (n=51) and non-CAS subgroup (n=39) according
to the results of carotid ultrasound examination, and another 46 patients with pure type 2 diabetes mellitus (T2DM) were selected as the
T2DM group and 42 healthy individuals on physical examination were selected as the control group. Clinical data of each group were
collected, the estimated glomerular filtration rate (¢GFR) was estimated, and the urinary albumin/creatinine ratio (UACR), homeostasis
model assessment insulin resistance index (HOMA-IR), NLR, PLR and TyG index were calculated. Spearman correlation coefficient was
used to analyze the correlation between NLR, PLR, TyG index and renal function index and HOMA-IR in patients with T2DKD. Uni-
variate and multivariate Logistic regression was used to analyze the influencing factors of CAS in patients with T2DKD. Results: NLR,
PLR, TyG index, UACR and HOMA-IR in the control group, T2DM group and T2DKD group were increased successively, while eGFR
was decreased successively (P<<0.05). Spearman correlation coefficient showed that NLR, PLR and TyG index in patients with T2DKD
were positively correlated with UACR and HOMA-IR, and negatively correlated with eGFR (P<<0.05). Multivariate Logistic regression
analysis showed that the increased age and the elevated HOMA-IR, UACR, NLR, PLR and TyG index were independent risk factors for
CAS in patients with T2DKD, and the elevated eGFR was independent protective factor (P<<0.05). Conclusion: Elevated NLR, PLR and
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TyG index in patients with T2DKD are closely associated with decreased renal function, IR and CAS, and which may be an index for

assessing the risk of CAS in patients with T2DKD.
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2.1 =#A NLR.PLR.TyG 5¥tt %

Xt HEZH . T2DM £H . T2DKD £ NLR ,PLR  TyG 8544k ¥k
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Table 1 Comparison of NLR, PLR and TyG indexes in the three groups

Groups n NLR PLR TyG index
T2DKD group 90 2.32% 0.61® 163.32+ 58.32® 9.15(8.46,9.66 )
T2DM group 46 1.52+ 0.51° 115.10+ 39.09° 7.12(5.40,8.72)
Control group 42 1.24% 0.19 96.50+ 17.14 6.31(5.12,7.47)

F/H - 77.298 34.832 97.414
P - <0.001 <0.001 <0.001

Note: compared with the control group, *P<<0.05. Compared with T2DM group, *P<<0.05.

2.2 ZZHETINEEIEFRTN HOMA-IR bEEL 5, % 841 T2DM 41 T2DKD 41 eGFR {KIK &K (P<0.05)., I,
SFHEZH T2DM i \T2DKD 4H UACR HOMA-IR ¥k T} 3£ 2,
# 2 =B IHELIEFRA HOMA-IR tEEE
Table 2 Comparison of renal function indexes and HOMA-IR in the three groups
Groups n UACR(mg/g) eGFR(mL/min/1.73 m?) HOMA-IR

T2DKD group 90 127.48(99.21, 164.74 )® 68.68(58.53,79.75 )* 8.84(8.57,9.00)*
T2DM group 46 14.85(10.56, 19.02 ) 101.00(74.00, 134.32)* 4.63(3.02,5.90)°
Control group 42 10.48(5.32,13.41) 115.40(110.89, 121.88) 1.95(1.80,2.17)

H - 136.649 95.482 143.350

P - <0.001 <0.001 <0.001

Note: compared with the control group, *P<<0.05. Compared with T2DM group, *P<<0.05.

2.3 T2DKD £ # NLR.PLR.TyG 5 ¥ 5 1§ 1h &€ #5 #5 #0
HOMA-IR HIHE 34
Spearman A ¢ £ %073 #r .7 , T2DKD f# 7% NLR \PLR,

TyG #5405 UACR . HOMA-IR B IEAHX, 5 eGFR R HiAHXK
(P<0.05), W#3,

% 3 T2DKD #+& NLR.PLR.TyG 3545 B 1h&E#EHRF1 HOMA-IR FyHHE M
Table 3 Correlation between NLR, PLR, TyG index, renal function index and HOMA-IR in patients with T2DKD

NLR PLR TyG index
Indexes
r P P r P
UACR 0.651 <0.001 0.579 <0.001 0.597 <0.001
eGFR -0.539 <0.001 -0.540 <0.001 -0.605 <0.001
HOMA-IR 0.614 <0.001 0.623 <0.001 0.606 <<0.001

2.4 T2DKD &K 4 CAS WEREDHT

CAS WAHAER K TIE CAS WA , B RR K T9E CAS
W41 ,HOMA-IR . TG .LDL-C \UACR \NLR .PLR . TyG 4553/
F4E CAS W41, HDL-C .eGFR ¥J{& T CAS W 41(P<<0.05);
CAS WA 5E CAS WEAHPER . WRH sk Lh ] B AR B 45 Wi
JE EF5KE JFBG \FINS | TC X} Hh22 53 o4t 11248 X (P>0.05),
W 4,
2.5 T2DKD E#% 4 CAS L EZE Logistic EJF4#7

DLAE S . B IR %% % 2 .-HOMA-IR \ TG .HDL-C .LDL-C,

UACR eGFR NLR \PLR \TyG $& % ({8 : % £2 175 & LU
A ) A5, Ll T2DKD #2755 & 4 CAS(WRME . /& H
"1 AN 0" )RR R . 2 KR Logistic MIIH4MAT AR , AR M4
JINFIHOMA-IR . UACR NLR .PLR . TyG #§%i(7} 5% T2DKD H
FH R CAS (ST fE % H 25, eGFR F i Sk ol 7 740 R
(P<0.05), W35,

3 Wit
T2DKD 2 T2DM 5| i it — il JE 45 #5340 0 B U 2y i
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Table 4 Univariate analysis of CAS in patients with T2DKD

Items CAS subgroup(n=51) Non-CAS subgroup(n=39) xHt/J P
Gender( male/female ) 32/19 22/17 0.370 0.543
Age(years) 59.82+ 9.04 5421+ 7.63 3.121 0.002
Body mass index( kg/m?) 2541 2.50 24.16% 3.68 1.822 0.073
Course of diabetes( years ) 8.00(6.00, 11.00) 6.00(3.00,9.00) 2.946 0.003
Smoking history[n( % )] 21(41.18) 9(23.08) 3.258 0.071
Systolic blood pressure( mmHg ) 12451+ 18.94 119.95+ 18.78 1.136 0.259
Diastolic blood pressure( mmHg ) 89.78+ 20.67 84.44+ 14.28 1.382 0.170
FBG(mmol/L) 9.25(9.01,9.59) 9.09(8.20,9.45) 1.779 0.075
FINS( wIU/mL) 21.74(10.58, 36.13) 21.44(11.10, 38.25) 1.832 0.067
HOMA-IR 8.94(8.76,9.10) 8.66(8.46, 8.88) 4.479 <<0.001
TC(mmol/L) 4.60% 0.60 4.36% 0.52 1.811 0.073
TG(mmol/L) 1.93% 0.66 1.58%+ 0.24 3.614 0.001
HDL-C(mmol/L) 0.95+ 0.24 1.10+ 0.24 2.877 0.005
LDL-C(mmol/L) 3.29+ 0.40 3.12+ 038 2.015 0.047
UACR(mg/g) 148.56(117.49, 182.37) 100.42(78.52,130.41) 4.902 <<0.001
eGFR(mL/min/1.73 m*) 63.21(50.94, 72.08) 74.38(65.94,86.31) 4311 <0.001
NLR 2.61+ 0.53 1.94%+ 0.49 6.153 <<0.001
PLR 190.92+ 53.65 127.24% 42.66 6.084 <<0.001
TyG index 9.53(8.95,10.01) 8.55(8.16,9.29) 4.992 <0.001
3% 5 T2DKD EE &4 CAS WS E X Logistic BIYFS 47
Table 5 Multivariate Logistic regression analysis of patients with T2DKD with CAS
Variable B SE Wald «* P OR 95%CI
Increased age 0.110 0.052 4.468 0.035 1.116 1.008~1.236
Long course of diabetes 0.302 0.159 3.584 0.058 1.352 0.989~1.848
Elevated HOMA-IR 0.491 0.178 3.976 0.046 1.634 1.153~2.316
Elevated TG 0.039 0.033 1.417 0.234 1.040 0.975~1.108
Elevated HDL-C -2.024 1.870 1.171 0.279 0.132 0.003~5.163
Elevated LDL-C 0.008 0.007 1.596 0.206 1.009 0.995~1.022
Elevated UACR 0.021 0.011 7.679 0.006 1.021 1.000~1.042
Elevated eGFR -0.083 0.028 8.943 0.003 0.920 0.871~0.972
Elevated NLR 0.032 0.009 7.150 0.007 1.032 1.014~1.052
Elevated PLR 0.030 0.012 5.924 0.015 1.030 1.006~1.056
Elevated TyG index 0.064 0.029 6.785 0.009 1.066 1.007~1.127
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