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Relationship between plasma low-density lipoprotein subtypes
and diabetic nephropathy in T2DM patients
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Abstract: Objective To detect the plasma low density lipoprotein (LDL) subtypes in patients with type 2 diabetes
mellitus(T2DM) to analyze the relationship between the levels of LDL subtypes and T2DM complicated with diabetic
nephropathy. Methods A total of 174 T2DM patients treated in Nanjing Jiangbei Hospital from August 2020 to
September 2021 were recruited. According to the urinary microalbumin/creatinine ratio ( UACR), the patients were
divided into without proteinuria group(n="78) , micro-proteinuria group(n=>54) and macro-proteinuria group(n=40).
In the same period, 38 healthy people were served as controls. The following indicators were measured in each group,
including the general clinical data, serum creatinine ( Scr), cystatin C ( Cys-C ), LDL, high density lipoprotein
cholesterol( HDL-C ) , total cholesterol ( TC), urine biochemistry, BMI, small and dense low-density lipoprotein
(sdLDL)/ LDL, estimated glomerular filtration rate (eGFR) to explore and analyze the associations of LDL subtypes
levels with the degree of renal function impairment in T2DM patients with diabetic nephropathy. Results The LDL
subtypes LDL-3, sdLDL, sdLDL/LDL, LDL, TC, Cys-C and eGFR in three T2DM subgroups were significantly higher
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than those in control group, and the HDL-C was statistically lower than that in control group (P<0.05). With the
increase of UACR, the levels of LDL-4, LDL-5, sdLDL, sdLDL/LDL, LDL and eGFR were statistically increased in
T2DM subgroups( P<0.05). Logistic regression analysis showed that LDL-3, LDL-4, LDL-5, sdLDL and sdLDL/LDL

were the factors influencing the elevation of UACR (P<0.05). Conclusion

The elevated levels of LDL-3, LDL-4,

LDL-5, sdLDL and sdLDL/LDL are the independent risk factors for the occurrence and development of T2DM patients

with diabetes nephropathy, which is helpful for clinical risk assessment for these patients.

Keywords ; Low density lipoprote subtypes; Small and dense low-density lipoprotein; Type 2 diabetes mellitus; Diabetic

Nephropathy ; Urinary microalbumin/creatinine ratio
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Tab. 1 Comparison of general data and laboratory

test indexes of each group

A IEH AT B2 (n=38) DM £ (n=79) DN1 #H (n=54) DN2 4 (n=40)
B/ () 23/15 57/22 34/20 21/19

AERS () 55.2+12.8 56.4+12.7 59.2+16.5 60.6x11.4
et (4E) 6.9+4.0 9.25+5.7¢ 13.1+8.7%
BMI* 23.49+2.56 25.61+3.76° 25.18+4.55° 25.47+3.36°
W45 R (mm Hg)* 123.9+9.3 135.2+16.5°¢ 138.5+14.8° 146.0+21.6°%
#73¢  (mm Hg)® 77.0+6.4 79.1£10.5 80.3+12.3 81.3+12.1
L (%) ] 0 28(35.4)° 26(48.1) 26(65.0) <
HbAlc(%)* 5.4420.29 9.13£2.15° 10.08+2.21 9.90+2.09°
eGFR[ ml/ (min + 1.73 m?) ]* 129.71+4.53 105.57+14.94¢ 93.48+28.66 69.01£30.62°%
UACR(mg/g)" 4.40(3.19,7.84) 5.19(3.02,6.57)° 77.05(48.19,109.87) ! 881.89(452.70,1561.36) ¢
Cys-C( mmol/L)? 0.57+0.04 0.750.10° 1.17+0.45¢ 1.83£0.89°%
LDL( mmol/L)* 2.02+0.51 2.25+0.60° 2.67+0.82¢ 2.62+0.90°
HDL-C( mmol/L)* 1.56+0.36 1.03£0.23¢ 1.01£0.26° 1.050.27¢
TC( mmol/L)* 3.71%0.61 4.01£0.92° 4.73x1.17¢ 4.62+1.28¢
LDL-3(mg/dl)" 3.0(2.0,4.0) 11.0(8.0,14.5)° 13.5(9.0,19.0) 13.0(10.0,19.0)
LDL-4(mg/dl)" 3.0(2.0,6.0) 4.5(2.0,8.0)¢ 7.5(5.0,10.5)%
LDL-5( mg/dl)" 0(0,1.0) 0(0,2.0)¢ 2.5(1.5,4.0)%
sdLDL( mg/dl)" 3.0(2.0,4.0) 3.0(2.0,4.0) 16.0(10.0,21.0) ! 17.5(13.0,30.0) <
sdLDL/LDL( %)* 3.1x1.4 17.7+8.3¢ 21.1+9.8¢¢ 28.0+9.9¢d

Tt N s O M(Pys, Prs) s SIEW A IRALILER, ©P<0.05; 55 DM 411442, ' P<0.05; 5 DN1 41 H#,° P<0.05,
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Tab. 2 Pearson correlation analysis of UACR data level and
LDL subtype detection index in diabetic patients

A I 55t r{H P e
LDL-3 0.230 <0.05
LDL-4 0.297 <0.05
LDL-5 0.337 <0.05
sdLDL 0.324 <0.05
sdLDL/LDL 0.279 <0.05

R3O RE UACR /KF-A1 LDL 7 G
BRI logistic [8]J9 734
Tab. 3 Logistic regression analysis of UACR data level and

LDL subtype detection indicators in diabetic patients

UACR[ OR(95%CI) ]
A P
<30mg/g  30~299 mg/g =300 mg/g

LDL-3 BiE A —  1.14(1.06~1.23) 1.15(1.07~1.25) <0.01
BEAIB —  1.12(1.02~1.23) 1.18(1.05~1.32) <0.01
LDL-4 MiEI A —  1.18(1.06~1.33) 1.44(1.26~1.44) <0.01
BB —  1.15(0.99~1.33) 1.54(1.28~1.85) <0.01
LDL-5 Bl A —  1.70(1.24~2.34) 2.57(1.83~3.57) <0.01
MEAIB  —  1.82(1.23~1.70) 3.77(2.23~6.09) <0.01
sdLDL MIEIA  —  1.09(1.05~1.14) 1.15(1.09~1.20) <0.01
A B —  1.08(1.02~1.15) 1.20(1.11~1.29) <0.01
sdLDL/LDL #i# A —  L11(1.06~1.55) 1.15(1.09~1.21) <0.01
MEFIB  —  1.10(1.04~1.16) 1.17(1.10~1.24) <0.01
3 3 i
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