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Relationship between MHR and T2DM complicated with osteoporosis
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Abstract; Objective To explore the correlation between monocyte to high-density lipoprotein cholesterol ratio( MHR))
and type 2 diabetes mellitus (T2DM ) complicated with osteoporosis. Methods A total of 158 patients hospitalized in
Spinal Surgery Department of Wuhan Hospital of Integrated Traditional Chinese and Western Medicine from September
2019 to November 2021 were selected and were divided into normal bone mineral density( BMD) group( group A, n=
40) , osteoporosis group( group B, n=62) and osteoporosis combined with T2DM group( group C, n=56) according to
BMD measurement and blood glucose level. The following indicators were observed and compared among three groups,
including general information, white blood cells, monocytes, lymphocytes, neutrophils, CRP, erythrocyte sedimentation
rate, TP, electrolytes, TC, TG, LDL-C, HDL-C, creatinine, uric acid and 25 hydroxyvitamin D [ 25(OH) D) ]
levels, BMD and markers of bone turnover. MHR values of the patients were calculated. Results In group C,
monocytes, blood sugar and MHR were higher than those in group A and B, while age, CRP, alkaline phosphatase
(ALP), neutrophils and PTH were higher than those in group A (P<0.05). In group C, 25( OH) D was lower than that
in group A and B, lymphocytes, BMI and osteocalcin were lower than those in group A, and the difference was
statistically significant( P<0.05). Multiple logistic regression analysis showed that higher levels of MHR and ALP, lower
levels of 25(OH) D, osteocalcin and BMI were the independent risk factors of T2MD complicated with osteoporosis( P<
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0.05, P<0.01). ROC curve showed that the area under the curve( AUC) of MHR was 0.771(95%CI . 0.670-0.871) ,

the cut-off value was 0.347, and the sensitivity and specificity were 0.893 and 0.625, respectively in diagnosing T2MD

complicated with osteoporosis. Its AUC is second only to 25( OH) D. Conclusion Peripheral blood MHR has a high

reference significance for the diagnosis of T2DM complicated with osteoporosis.

Keywords: Osteoporosis; Type 2 diabetes mellitus; Monocyte to high-density lipoprotein cholesterol ratio
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Tab. 1 Comparison of general data and laboratory parameters of three groups
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A

BB

T2DM & I8 g A 2H

S (n=40) (n=62) (n=56) FAC/HAE PHE

AR ()0 57.75+7.75 66.29+6.02¢ 65.18+6.67¢ 21.661 <0.001
PEB (L) 32(80.00) 42(67.74) 34(60.71) 0.339 0.844
BMI* 23.75+1.68 22.10+2.56¢ 22.44+2.171 6.985 0.001
E 4 ( x10°/1) 5.19(4.42,6.30) 5.71(4.54,7.13) 6.14(5.18,6.81) 5.540 0.063
rFPE R4 (X 10°/L) ¢ 2.63(2.23,3.90) 3.29(2.58,4.41) 3.89(3.17,4.43)1 11.184 0.004
WREL 4 (X 10° /L) * 1.83+0.55 1.60+0.48 1.51£0.44¢ 9.398 0.009
PARZ AN (X 10° /L) ° 0.43+0.14 0.51+0.17¢ 0.57£0.12% 27.445 <0.001
MPT(mm/1 h)© 10.50(7.00,17.00) 14.00(7.00,31.00) 13.00(9.00,20.00) 3.091 0.213
CRP(mg/L)¢ 1.97(1.30,3.45) 3.86(2.07,12.90)¢ 3.77(2.66,10.05) ¢ 12.762 0.002
iK% ( mmol/L) @ 4.91+0.54 4.96+0.54 8.01x+1.95% 70.569 <0.001
ALT(IU/L)? 18.23+16.98 17.55+8.73 18.80+6.58 5.711 0.058
AST(TU/L)*® 21.30+7.41 22.44+8.05 21.89+4.44 2.936 0.230
Mg SEH (/L) 64.71+4.65 65.02+6.32 64.72+4.18 0.209 0.901
K( mmol/L)? 3.90+0.27 3.92+0.35 3.90+0.42 0.947 0.623
Ca(mmol/L)* 2.24+0.09 2.2420.10 2.27+0.12 1.543 0.462
P(mmol/L)* 1.18+0.17 1.1820.17 1.1120.15 2.949 0.055
Mg( mmol/L)? 0.85+0.05 0.88+0.06 0.87+0.07 3.859 0.145
TC( mmol/L)* 4.74+0.96 4.54+0.70 4.73+1.01 1.630 0.443
TG( mmol/L)* 1.31+0.57 1.23+0.56 1.33+0.45 2.057 0.358
HDL-C( mmol/L)* 1.28+0.24 1.28+0.24 1.28+0.24 0.010 0.990
LDL-C( mmol/L)* 2.87+0.75 2.7620.59 2.93+0.78 0.945 0.391
WUBF ( pmol/ L) © 57.50(50.50,66.00) 59.50(52.50,74.00) 56.00(49.25,70.25) 1.936 0.380
FRAE (pumol /1) 316.93+104.84 279.35+74.72 299.64+77.47 4711 0.095
ALP(IU/L)* 75.22+23.41 90.81+36.80¢ 96.57+28.72¢ 15.014 0.001
4% 2 (pg/ml) € 0.72(0.59,0.97) 0.77(0.55,2.02) 0.80(0.60,2.28) 2.528 0.282
FHEZ (ng/ml)? 20.65+8.14 16.60+4.23¢ 14.40+5.33¢ 16.402 <0.001
B-Crosslaps (ng/ml ) * 0.55+0.23 0.54+0.31 0.51+0.21 0.435 0.805
T-PINP(ng/ml)* 51.01+23.07 52.65+20.45 53.53+34.94 0.269 0.874
PTH(ng/L)* 49.77+17.16 56.13+18.17¢ 59.43+24.754 9.142 0.010
25(OH) D( nmol/L)® 33.05(26.80,42.68) 25.35(17.25,44.30) ¢ 20.10(15.10,24.90) % 24.096 <0.001
MHR® 0.34+0.11 0.40+0.12¢ 0.46+0.11% 23.195 <0.001
Vg 0.15+0.92 -2.72+1.04¢ -2.93+0.63¢ 91.162 <0.001
5O 1 0.44+0.84 -1.02+1.09¢ -1.1620.78¢ 63.535 <0.001

T N xes;” NBI(%) ;¢ g M( Py, Pos) 3 519 B IE# 41 HLER , " P<0.05; 51 TR AL HLA, © P<0.05,

=2 T2DM &t BB K 2 1

Z [N £ logistic IEIE T

Tab. 2 Multivariate logistic regression analysis on influencing

factors of T2DM complicated with osteoporosis

2.3 MHR 5 T2DM 458 & 54835 B 49 ROC w4 5
#r - ROC et i, Xt T2DM 5 I BUsi il 112
W, BMI 1§ AUC 2 0.691(95%CI : 0.586~0.795) , Cut-

517 B SE  Wald P{i  OR{H(95%CI) off {4 22.000, R F{ 4 Flks 5 B 43 93] /£:0.900,0.429;
At 0.072  0.068 1.139  0.286 1.075(0.941,1.227) ALP fJ AUC # 0.737(95%CI; 0.635~0.839) , Cut-off
BMI -0.506 0.228 4.937 0.026 0.603(0.386,0.942) ﬁj{l 66.500 ,iﬁifﬁ%ﬂ%ﬁfﬁé}%ﬂ%OQ% ‘0_450; ,%1.%15
ALP 0.048 0.018 6.983 0.008 1.049(1.012,1.086) N

B -0.231  0.073  9.906  0.002 0.794(0.687,0.916) ) AUC 2y 0.718(95%CT: 0.610~0.826) , Cut-off {H

25(OH)D -0.085  0.031 7.405  0.007 0.919(0.864,0.977)
MHR 1.081 0.453 5702  0.017 2.947(1.214,7.155)

N16.510, R AL A HE 5 R 3 i) 0 0.750, 0. 714;
25(OH)D fJ AUC J 0.817 (95%CI: 0.732 ~0.903),

MHR (ALP J & K& 25 (OH) D, BMI, & 45 5 [ ik &
T2DM & FF 1 g A A9 2 57 16 16 I 3R (P <0.05, P<

0.01), W2,

Cut-off {24 25.300, R & 147 5 B 43 3] 2 0.825,
0.786; MHR [ AUC 34 0.771(95%CI . 0.670~0. 871) ,
Cut-off {H 4 0.347, 3 £ & F1 ¢ 5 B 43 51 J& 0.893
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Fig. 1 ROC of MHR, ALP, BMI, osteocalcin, 25(OH)D

for diagnosis of T2DM complicated with osteoporosis
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