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Heterogeneity and risk factors analysis of nephropathy and retinopathy in patients with type 2
diabetes mellitus Cheng Xin" , Ye Shandong. * Department of Endocrinology, Huishan Traditional
Chinese Medicine Hospital , Wuxi 214000, China

[ Abstract] Objective To investigate heterogeneity and risk factors of type 2 diabetic kidney
disease and diabetic retinopathy ( DR). Methods According to the presence or absence of DR,357 type
2 diabetes mellitus( T2DM) patients were divided into non-DR group ( NDR group,258 cases) and DR
group (99 cases) ,and according to the presence or absence of diabetic kidney disease( DKD) ,they were
divided into non-DKD group ( NDKD group, 171 cases) and DKD group ( 186 cases). According to the
presence or absence of albuminuria, patients in DR group were divided into albuminuria group ( group A,
73 cases) and non-albuminuria group( group B,26 cases). According to the presence or absence of DR,
185 DKD patients with albuminuria were divided into simple albuminuria group( group C,112 cases) and
albuminuria with DR group ( group D,74 cases),29 DKD patients with abnormal estimated glomerular
filtration rate( eGFR) were divided into abnormal eGFR group ( group E, 19 cases) and abnormal eGFR
with DR group( group F,10 cases). General data, clinical data and laboratory examination indicators of the
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patients in each group were compared,and the risk factors of type 2 diabetic kidney disease and DR were
evaluated by multivariate logistic regression analysis. Results The prevalence of DR was 27.7% and the
prevalence of DKD was 52. 1% . Duration of diabetes,blood urea nitrogen( BUN) and urinary albumin-to-
creatinine ratio( UACR) in DR group were significantly higher than those in NDR group, and the fasting
C-peptide and 2 h postprandial C-peptide levels were significantly lower than those in NDR group(P <0.05).
Age , duration of diabetes, systolic blood pressure, total cholesterol( TC) ,low density lipoprotein cholesterol
(LDL-C) ,serum creatinine ( SCr) , UACR and proportion of hypertensive patients in DKD group were
significantly higher than those in NDKD group,and the 2 h postprandial C-peptide level was significantly
lower than that in NDKD group (P < 0. 05). Duration of diabetes, BMI, BUN, SCr and glycosylated
hemoglobin( HbAlc) levels in group B were significantly lower than those in group A(P <0.05). Duration
of diabetes,SCr level and UACR in group D were significantly higher than those in group C,and the fasting
C-peptide,2 h postprandial C-peptide and blood uric acid( UA) levels were significantly lower than those
in group C(P <0.05). Age and fasting C-peptide level in group F were significantly lower than those in
group E,and duration of diabetes, LDL-C level and UACR were significantly higher than those in group E
(P <0.05). Multivariate logistic regression analysis showed that long duration of diabetes and high UACR
were risk factors for DR in T2DM patients. Advanced age and high UACR were risk factors for DKD in
T2DM patients,, while male and high postprandial 2 h C-peptide were protective factors (P < 0. 05).
Conclusion There is heterogeneity in the incidence of DR and DKD in T2DM patients. Low level of C-
peptide is related to the onset of DR, long duration of disease, high BMI and HbAlc are related to

albuminuria,, and abnormal eGFR is related to advanced age and high BMI.
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quE pIE ERCE) MR/ BRBEIRER(AE) WG (mmHg)  EPIKEE (mmHg)  BMI(kg/m?) WAHSEL 4, (%) ]

NDR &1 258 58.54 +£13.64 142/116 7.90 £6.11 134.02 +18.88 80.60 +10.47 25.05 £3.37 74(28.68)
DR 4 99 60.28 +£11.57 52/47 11.40 £7.11° 137.02 +19.61 81.29 +11.54 24.86 +3.34 24(24.24)
w5 ik [N TC TG HDL-C LDL-C BUN SCr
[, (%) ] (mmol/L) [ mmol/L,M( Py ,Pss) ] (mmol/L) (mmol/L) (mmol/L) (pmol/L)
NDR 4 258 145(56.20) 4.83+1.15 1.79(1.28,2.45) 1.30 £0.34 3.03 +0.95 5.83+1.95 65.15 £29.91
DR 4 99 54(54.55) 4.93 +1.20 1.58(1.13,2.33) 1.37 +0.33 2.91 +£0.97 6.43 +2.16* 68.10 £35.19
g1l o UA HbAlc FPG 2h PG # 8 C Ik #Jri 2h CJik UACR
(mol/L) (%) (mmol/L)  (mmol/L) [ng/ml,M(P,5,Ps5)] [ng/ml,M(Pys,Ps5)] [mg/g,M(Pys,Pss)]
NDR 2 258  321.70 £98.43 9.73 +2.56 10.26 +3.57 16.73 £5.64 1.68(1.10,2.60) 3.80(2.45,5.83) 27.57(20.74,65.46)
DR 4 99  303.35+100.26 9.69 £2.52 10.50 £4.47 16.37 +5.08 1.40(0.81,1.93)* 3.20(1.72,5.08)" 54.03(29.66,184.76)"
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2 DKD Z171 NDKD 2 (4 — B R 7k B Se i SR B AR EL A (7 £ )
20 5] 145 IR (2) (B ) FERFGREE () ISE(mmHg)  &P5KE(mmHg)  BMI(kg/m?) WRXHSE[ 61, (% ) ]

NDKD 1 171 57.53 +12.98 92/79 7.46 £5.93 131.06 +18.60 79.60 £9.34  24.80 +3.18 45(26.32)
DKD 4 186 60.55=+13.18° 103/83 10.20 +6.93° 138.08 +18.70*°  81.74+11.74  25.13 +3.51 54(29.03)
] s {5 IR 95 TC TG HDL-C LDL-C BUN SCr
[, (%) ] (mmol/L)  [mmol/L,M(Pys,Pr5)]  (mmol/L) (mmol/L) (mmol/L) ( wmol/L)
NDKD 21 171 86(50.29) 4.69 £1.06 1.71(1.19,2.22) 1.31£0.33  2.84+0.83  5.80+1.48 61.81 +19.81
DKD 2 186 112(60.22)*  5.01 £1.23° 1.70(1.19,2.64) 1.33£0.35  3.05£0.94* 6.19£2.41 71.45 £39.17°
i o UA HbAlc FPG 2h PG = C ik )5 2h C ik UACR
(wmol/L) (%) (mmol/L) (mmol/L)  [ng/ml,M(Pys,Ps5)] [ng/ml,M(Pps,Prs)] [mg/g,M(Pys,Ps5) ]
NDKD 1 171 307.41 £88.74 9.58+2.54 10.02+3.64 16.15+5.26 1.65(1.05,2.58) 3.86(2.46,6.31)  21.72(17.09,26.04)
DKD 4 186 325.95+106.95 9.88+2.53 10.59+4.02 17.09 +5.64  1.54(0.93,2.27) 3.40(2.08,5.12)" 73.42(48.84,160.92)"
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R3 ALAEAIRK DR 4 EBE Bl R TR SR SR B R AR LR (2 £ 5)

Hul ik FR (%) W BRI e (46 ) e i (mmHg) &7k (mmHg) BMI(kg/m’) WAL [, (%) ]
A2 73 60.12 £12.20 12.36 +7.38 138.44 +20. 19 81.18 £12.49 25.33 £3.57 21(28.77)
B 4l 26 58.19 +12.46 8.27 £5.67° 133.08 +13.56 80.35 +8.41 23.54 £2.12° 2(7.69)
2415 % r‘é.'—]l[lj_Jj—:Jﬁq‘ TC TG HDL-C LDL-C BUN
[, (% )] ('mmol/L) (' mmol/L) (' mmol/L) ('mmol/L) ('mmol/L)
A2 73 42(57.53) 5.05+1.24 1.67(1.15,2.35) 1.35 +0.31 3.04 £1.02 6.51 £2.41
B2 26 11(42.31) 4.58 £1.00 1.58(1.13,2.33) 1.42 +0.37 2.76 +0.97 6.22 +1.19*¢
g e SCr UA HbAlc 25 C Rk &J5 2h C ik eGFR[ ml - miil’l .
(pmol/L) (pmol/L) (%) [ng/ml,M(Pys,Ps5)]  [ng/ml,M(Pys,Ps5)] (1.73m?) ']
A g 73 70.68 +38.72 303.51 £101.42 10.15 +2.62 1.40(0.72,1.87) 3.05(1.60,5.00) 105.97 £38.95
B4 26 60.87 +£21.53* 302.90 +98. 88 8.43 +1.59* 1.40(0.81,1.93) 3.20(1.72,5.08) 103.61 +29.79
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F4 JETER DR Y DKD A5 I H & F R EE — ol RO 2 S0 S R A A n LR (2 2 5)

ww B ARG Wl bR i e Wi FakIE BMI Wzl;': %,Jmftﬁﬁ
(%) (%) (mmHg) (mmHg) (kg/m*) [#,(%) ] [, (%) ]
CH 112 60.77 £13.86 8.78 £6.29 137.84 +17.83 82.06 +11.31 24.99 +3.49 32(28.57) 69(61.61)
DE:] 73 60.23 £12.15  12.34 +7.33® 138.45 +20.05 81.24 +12.42 25.34 £3.55 21(28.77) 42(57.53)
21 1] B%  TC(mmol/L)  TG[mmol/L,M(Py,Ps;5)] HDL-C(mmol/L) LDL-C( mmol/L) BUN( mmol/L) SCr( wmol/1.)
cHl 112 5.00+1.23 1.77(1.27,2.76) 1.33 £0.37 3.06 £0.89 5.96 +2.38 71.31 +£39.22
D2 73 5.04 £1.24 1.65(1.15,2.34) 1.34 +0.31 3.04 +1.01 6.54 +2.41 71.65 £39.35°
- Z3M C %5 2h C UACR eGFR[ml + min~! -
am - UACpmol/L.) HbALe(%) ?nf/mlﬁ)k 1;‘E{E;lg/ml)% [mg/g,M(Pys,Pss) ] (1.[73 m?) ']
CH 112 329.79 +93.69 9.71 £2.47 2.00 £1.38 4.48 £3.55 73.27(49.14,127.73) 101.93 +39.33
D 4 73 307.01 £105.13* 10.12+2.62 1.56 £1.22° 3.69 £2.97* 77.37(47.79,268.67)° 105. 12 £39.37

5 C A HE,"P<0.05

®S5 JETME% DR (1 DKD 4 eGFR 5 835 — Bl RGO LS50 A A A5 AR LA (v £5)

qm SIS Wi PRI A Wi e P kIE BMI WA s [ELIINERE
(%) (4F) (mmHg) (mmHg) (kg/m*) [#],(%)] [#],(%)]
E 4 19  69.63 +10.50 9.05 +6.06 130.84 +21.67 73.79 +7.96 23.86 +3.67 9(47.37) 13(68.42)
F 4 10 62.80+12.24" 15.80 =5.73° 145.30 £19.49 85.50 +11.70 26.46 +2.89 3(30.00) 9(90.00)
20 5] B%  TC(mmol/L)  TG[mmol/L,M(Pys,P;s)] HDL-C(mmol/L)  LDL-C(mmol/L)  BUN(mmol/L) SCr( wmol/L)
E 4 19 4.56 +1.11 1.83(1.22,2.81) 1.19 +0.44 2.65 0. 80 9.21 3.2 130.40 +63.92
F 4 10 4.87 £1.65 1.79(1.18,2.74) 1.29 +0.22 2.97 +1.41° 10.73 £2.61 149.04 +53.13
B 2516 C ik %5 2h C ik UACR eGFR[ml + min~" -
2};”;[] Tﬂﬁ UA( ;,Lmol/L) HbAle(% ) (r}f/mlﬁ)}\ é(ﬁng/mwm\ [mg/g,M( Pys , Pas )] (].[73 mz) -1 ]
E4 19 408.58 +114.60  9.45 £3.00 2.23+1.55 4.80+3.22 89.53(37.93,178.77) 45.32 £10. 80
F 4 10 432.93 £106.43  9.61 +3.74 1.61+1.11° 3.58+3.19  850.74(109.53,1217.30)" 40.70 +16.69

TE: 45 E 4%, P <0.05
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