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Association study of monocyte to high-density lipoprotein
cholesterol ratio and patients with type 2 diabetic kidney disease

Yong-chao Wang', Xin-yu Liu’
(1. Department of Graduate school, Jinzhou Medical University, Jinzhou, Liaoning 121001, China;
2. Department of Endocrinology, The First Affiliated Hospital of Jinzhou Medical University,
Jinzhou, Liaoning 121001, China)

Abstract: Objective To investigate the relationship of monocyte to high-density lipoprotein cholesterol ratio
(MHR) with diabetic kidney disease. Methods A total of 216 type 2 diabetes mellitus patients treated in Jinzhou
central hospital were enrolled. The patients were divided into 3 groups: the simple diabetic group (n = 70), the
incipient diabetic kidney disease group (rn = 71), and the clinical diabetic kidney disease group (n = 75). The Pearson
method was used to analyze the test indexes related to the ratio of urine albumin to creatinine. Logistic regression
model was used to analyze the influencing factors of diabetic kidney disease. Receiver operating characteristic (ROC)
curve was performed to assess the best cut-off value for MHR predicting diabetic kidney disease; Logistic regression

analysis was conducted to studied weather MHR could be used as an independent risk factor for diabetic kidney
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disease. Results The MHR in clinical diabetic kidney disease group was significantly higher than that of both the
group of incipient diabetic kidney disease and the group of simple diabetic patients (P < 0.05). Correlation analysis
showed that uACR was positively correlated with MHR level (» = 0.552), monocyte level (r = 0.523), platelet level
(r=0.136), triglyceride level (0.214), serum creatinine level (» = 0.234), blood uric acid level (0.194), glycosylated
hemoglobin level (» = 0.137), fasting blood glucose level (» = 0.142) (P < 0.05), and negatively correlated with
high-density lipoprotein cholesterol (HDL-C) and hemoglobin (» = -0.255) (P < 0.05). Logistic regression analysis
showed that MHR [OAR = 1.545, (95% CI: 1.248, 1.913)], body mass index [OAR =1.160, (95% CI: 1.029, 1.307)],
serum creatinine [OAR = 1.034, (95% CI: 1.007, 1.061)], systolic blood pressure [OAR = 1.068, (95% CI: 1.028,
1.110)] may be the influencing factors of DKD. For DKD patients, the optimal cut-off point of MHR was 6.2, the
area under the curve of MHR was 0.773 (95% CI: 0.711, 0.834), the predictive sensitivity was 71.9% (95% CI:
0.646, 0.791), and the specificity was 72.9% (95% CI: 0.657, 0.801). Conclusion MHR was an independent risk

factor for diabetic kindney disease.

Keywords: diabetes mellitus, type 2; diabetic nephropathies; monocyte / high-density lipoprotein cholesterol

ratio; monocytes; high-density lipoprotein cholesterol

B PRI B IE$<9% (diabetic kidney disease, DKD )
SERE DRI B UL SO A T e — ", TR S f
MEVRIT T RAEZ —, BHTRYIAST AT LASESE DKD Y
HEJE , BN BERH L HE SR B 2RI 7 BT R IR
HAZy 11.8 Tl % A DKD BEAT B R IGYT, &
AELYHTHG 1.5 T34 284 ) DKD JFiR B EE AT IR YT
DKD 2o A E AR B B9 A ™ o
FRFREE, PRI A YO R IbR S, (HAT
AH Y 22 18 £ 38 A AL 3 I LR A B s
Z A ZR W )3 DKD By ALK, 4% i sh 127 1)
B SAARRIE . SRR E . BRI BRI
5 S ARAE S "o v S8R S N A L PR A 5 1Y
M4 A B & DKD &4 RIER—A ez .
BAAZ AN N / v %5 IR AR A B T EE ( monocyte to high—
density lipoprotein cholesterol ratio, MHR ) S — R
M RAERRED) ™, AR 2 W DKD A br s ™.
[l 4 5C T MHR 5 DKD SC R AP 58520, A58 000
MHR 5 DKD HYAHRMEBEA T3

1 #RSAEE

G EPOE

PEHL 2018 4F 10 H—2019 4F 11 H # M ERF K
B e 25— = BE iz oy 2 BUBEIRGG FR A 216 ). AW AR
HE 2 ROBERIRIZWITT & WHO i2Wibnif, 4R 2
F1/ BRALEFECAE (uACR ) %) DKD #EFT43 ", uACR
30 ~ 300 mg/g A HEHRY], uACR>300 mg/g A
Kt P PR, HEBRPRUE « 4R >80 2/ 5 1 HUBHIR
o B A RR RS HUBE PR 5 WO AR 5 MR R GE
g CELHETAIN ) 5 HoA B KL S 300 B IR 5 AE 1

1.1

PEIR 5 SRR 5 U 3 A H YL s AL 5 iR
AE R s FLI A

216 Bl 53 R B A R 2 (SDM 48 ) 70 fi),
DKD 4 146 5], DKD 2H#% [E Fr/ATA K DKD 23 HibRifE
( Mogensen 4311 ) 43 PHZH « fafiet (&R IR I R R
WE BRI B SR ZH ( EDKD 40 ) 71 1), K& EEAR
1A RO P B B 2 ( CDKD 41 ) 75 .
1.2 MRFE

ISR B MR R . AR . IR TR . AR
JE . REAEE. B ERAEE K, EATIMAS . PRIR .
110101 1 2 1 R o & o) 1 1 8 T
W A 21 D v = R R A FL, 4 A sh A iU B
HAH AW B ARG B IGK H R IR T B
PREEM uACR, R Gy L Al — A =050k,
AW B FEE T2 A R AR, R s
W A _F VST ] DCA Vantage /A7 o
1.3 HZit=zrHE

BAE R SPSS 25.0 Geit it ORI
B + i (x£s) SUPRECRIDY 5L M (P,
Ps) 1 3R, R 2200 0rek H K, dE—mim
A LSD—t K550 5 THEBTRILAG] (%) s,
H x 2 K5 A G HE 23 BT Pearson ¥ 5 231 ROC {2k ;
S PR 43R HH Logistic [IAREES, P <0.05 h2%
SAGFRE L

2 #R

SHEEFIGKZERELE
3B E MR . AR IR . AT

2.1

- 78 -



5 23 )

TR, A BURANM / i AR R 1IN R R LA 2 FRDME PR B JUE 509 (4 AH D 43

KRR, Z R G E XL (P>0.05), W& 1.
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uACR 5 MHR. H 400, FRAZA0M. i/,
Hl = lE . mUEF . R . LT . S
FEEIEASC (P <0.05) 5 5785 % B B 8 11 IR [ P A afi
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F1 SHEBEIRKRTMNILE

255 " B4 (%, e % / (mmHg, PRI / (mmHg, PRTAEH (kg

1) X*s) X+s) X+s) X*s)
SDM 4 70 32/38 56.40 + 7.00 133.40 + 9.68 76.43 £ 6.14 24.89 +2.57
EDKD # 71 33/38 57.70 + 11.60 135.00 + 18.60 76.38 +7.50 25.47 +3.52
CDKD #1 75 30/45 60.06 + 11.58 142.00 +21.34 78.88 +7.49 26.09 +3.52
X/ F 1§ 0.748 2.504 0.890 2.691 2731
P1E 0.688 0.084 0.378 0.070 0.067

F2 BHLBWERETERIER
5 . F14H# /] x 10°/L, RN/ ( x 107L, MLTEF / /MR A x 1078, EAEERE / (mmol/L,
M (P, Py) | X+s) (gL, X+s) M (P, Py) | X+s)
SDM 21 70 5.75 (5.21, 6.80) 0.27 £0.61 149.14 £ 14.68 202 (183, 233) 503 +1.21
EDKD 21 71 6.8 (585, 7.85) " 0.33+0.83" 14289 £1522 212 (168, 234) 508+ 1.19
CDKD 41 75 7.07 (628, 8.43) " 0.44+0.12" 137.90+17.96 215 (194, 261) 502+ 1.44
H/F{§ 27.353 52.947 8.344 3.396 0.048
P1E 0.000 0.000 0.000 0.183 0.953
5 Hlh =8 /fmmol/L, IR IRERE /. SE AR NERE /. MURAR / (wmol/L,  IUUUAT /[ mol/L,
M (P, Py) ] (mmol/L, x+s) [mmol/L, M (P, P.) | X+s) M (P, Ps) ]

SDM 44 1.49 (1.09, 1.84) 3.42 +1.06 1.30 (1.14, 1.45) 279.20 + 66.57 57 (49, 64)
EDKD £ 1.82 (130, 2.81) ° 3.50+0.95 123 (1.12, 1.30) * 324.42 +104.28" 61 (54, 79) "
CDKD £ 1.86 (1.34, 2.80) ©* 346+ 1.26 1.02 (092, 1.12) ™ 323.64 +88.35 " 65 (56, 72) **
H/FA{E 10.579 0.177 30.927 6.246 13.528
PlE 0.005 0.838 0.000 0.002 0.001
215 ZERRIMBE fmmol/L, M (Py, Pyy) ]  HHKIMZIEM / (%, x+s) MHR/[M (P, Py) | CRP (x=+s)
SDM 21 10.81 (8.9, 13.91) 9.15+1.84 545 (4.55, 6.60) 391+ 147
EDKD 41 1134 (8.9, 14.68) 9.53+2.03 6.40 (4.60, 7.48) " 8.38+1.89"
CDKD #1 11.28 (9.3, 15.15) 9.63+1.98 9.15 (6.79, 12.12) ™ 15.82+2.49"
H/F§ 2.125 1.339 76.556 658.14
PH 0.346 0.264 0.000 0.000

H: @5 SDM 4l Ib#, P<0.05; @5 EDKD 414, P <0.05,
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UM, 55, RTEFS%E [OR=1.192 (95% CI : 1.080,
1.315), P=0.001]. Wi} [OR=1.083 (95% CI:1.048,
1.118), P =0.000]. 25 i Ifi % [OR=1.092 (95% CI ;
1.010, 1.180), P =0.026]. 1k ifi £1 % [ [OR=1.489
(95% CI:1.237, 1.793 ), P =0.000]. IfLfE#: [OR=1.005
(95% CI:1.001, 1.009), P =0.007]. MLLEF [OR=1.044
(95% CI : 1.021, 1.067 ), P =0.000]. MHR[OAR=1.679

2.42 DKD # % B % Logistic @)a % IR
R M, Bk 4 th R A5 E LT bR
NHAR R, BEEAE DKD AHARE (15 =0, & =1),
AT Z &K Logistic [H 438, 45 2 W /s 4K 8 15 4
[OR=1.160 (95% CI : 1.029, 1.307), P=0.015]. Ye%i
JF [OR=1.068 (95% CI : 1.028, 1.110), P =0.001]. Ifi
JILIF [OR=1.034 (95% CI : 1.007, 1.061), P =0.012].

=2
w

(95% C1:1.387,2.033 ), P =0.000] /& DKD 520 K % . MHR[OAR=1.545 (95% CI : 1.248, 1.913 ), P =0.000] J&
W 4, DKD By fak R . W3R 5.
#= 3 HiEHR5 UACR MItEXE
iz r {8 P{E Ei=(7y r {8 Pfd
=g 0.341 0.000 e JEE i £ 1 OB -0.255 0.000
k:ck 2] 0.523 0.000 Lz 0.194 0.004
IM£1 46 A -0.321 0.000 i AL 0.234 0.001
IR 0.136 0.047 25 I I 0.142 0.038
S A T 0.013 0.847 W £TFR 0.137 0.044
=T 0.214 0.002 MHR 0.552 0.000
R ENRE A 0.045 0.510
& 4 DKD BB R logistic B3NS
SES b S, Wald x° P OR el
THR B

i 0.104 0.292 0.126 0.722 1.109 0.626 1.968
AE 0.025 0.015 2.932 0.087 1.025 0.996 1.055
REREL 0.175 0.050 12.105 0.001 1.192 1.080 1.315
e e 0.079 0.016 13.205 0.000 1.083 1.048 1.118
fig 98 0.021 0.019 1.156 0.282 1.021 0.983 1.061
23 I 0.088 0.040 4.926 0.026 1.092 1.010 1.180
Rk M £T 2 0.398 0.095 17.667 0.000 1.489 1.237 1.793
Hh =M 0.256 0.164 2.429 0.119 1.292 0.936 1.782
G JH ] 0.071 0.096 0.553 0.457 1.074 0.890 1.297
ML PR IR 0.005 0.002 7.153 0.007 1.005 1.001 1.009
I JULAT 0.043 0.011 14.250 0.000 1.044 1.021 1.067
MHR 0.518 0.098 28.180 0.000 1.679 1.387 2.033
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*X 5 DKD 8% E = Logistic B35 %
. 95% CI

IS b S, Wald x° P OR

TR RR
R REL 0.148 0.061 5.923 0.015 1.160 1.029 1.307
g Jin 0.066 0.020 11.251 0.001 1.068 1.028 1.110
25 I il 0.067 0.051 1.732 0.188 1.070 0.968 1.182
A AR = 0.189 0.099 3.670 0.055 1.209 0.996 1.467
I R 0.004 0.002 3.257 0.071 1.004 1.000 1.008
I JUURAF 0.033 0.013 6.243 0.012 1.034 1.007 1.061
MHR 0.435 0.109 15.923 0.000 1.545 1.248 1.913

2.5 MHR X DKD & WM&

24 ROC {148 73 MHR %} DKD & T30 18,
5 Wox, X DKD 2%, MHR ff:#k Wik 6.2,
MHR YRR R FLh 0.773 (95% C1 : 0.711, 0.834),
TR A HURAE N 71.9% (95% CI : 0.646, 0.791), 4%
Sk 72.9% (95% CI : 0.657, 0.801 ). VLA 1.
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