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A 6] 23 )5 g Ak & 5 90 il NLR .LMR .PLR 2 MHR [§J
FEVEWESE

ZEE RS & LN PN SR SRR
ONLEFHEREEREREFREP S EEEFEPSHLE 2 @I & A 637000)
BHE.BY KT RS ARE P R R 2 bk 55 918 e ok da L/ k © 0 Bt SO AE (NLR) 4k & 4m i/ 347 gm Rt ok
A (LMR) | oz /48 /30 B 2 L3 SR (PLR) 247 4m 6L/ & %5 5 g & @ 1 B) B PUAEL (MHR ) 6948 X0, T3k 33K 2020 1 A -
10 AN A6 B I8 B A8 B E 22 P 0 BEAT A ARG 69 ABE 5754 91 4F A BF 53T % AR 3B & ML 487K T (FPG) & 4 JE % & i A
AL (NG #0) F Wb B % 3040 (IFG 1) A0 3 2 ML e #8340 (HFG #1) , gk = 20— A& FoAt 16 R A L3647, R A =T Logistic =13
I E PR A E, R 5754 BT R R PR B S M 4 5242 6], B 91.10%; & Mk AR 198 41, &
3.44%; 5 FMLAE 314 B, b 5.46%, ZLAMER) FEE KB I8 A (BMI) L (WHR) K 45 & (SBP) (47K /& (DBP) 421t
141 & (HbAlc) | 114 RBR R IK 4545 B8 (AST) , R A BR R A 3B 8 (ALT) R & (Ur) B3R IE L F45 4L (eGFR) | JR B2
(UA) Hih =85 (TG) B 2B B (TC) . & % B s & G 2B 82 (HDL-C) MAK % B 5 & & fe B B (VLDL—C) .NLR .LMR_.PLR .
MHR b4 | £ F A %3t 5 & L (P<0.05) ; =5 Logistic B2 447 % ,SBP.HbAlc,LMR ,PLR \MHR . TC HDL—C 52 = Jf_fn
ZHHEEEE (P<0.05), &t REREMEaHEKRES I L+F NLR LMR \PLR MHR Z¥48%, F & SBP .HbAlc, TC,

HDL—C 452 % v & Wb 42 2 Hh 09 e Te B 4
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Study on the Correlation Between Different Fasting Glucose Status and Peripheral Blood
NLR, LMR, PLR and MHR
YANG Dan'%JIANG Yi-min'%4ZHOU Xiao—yan'%LEI Rong,LIU Mi'?
(Health Management Center',Laboratory of Health Management Center? Affiliated Hospital of North Sichuan Medical College,
Nanchong 637000,Sichuan,China)

Abstract: Objective To investigate the correlation between different fasting blood glucose status and the neutrophil —to —lymphocyte ratio (NLR),

X HERFRIRAD : A DOI:10.3969/j.issn.1006—1959.2022.04.026

lymphocyte —to —monocyte ratio (LMR), platelet —to —lymphocyte ratio (PLR) and monocyte —to—high density lipoprotein cholesterol ratio (MHR)in
peripheral blood.Methods A total of 5754 normal people who underwent a physical examination in the Health Management Center of the Affiliated
Hospital of North Sichuan Medical College from January to October 2020 were selected as the research objects. According to the fasting blood glucose
level (FPG), they were divided into a normal fasting blood glucose group (NG group), impaired fasting blood glucose group (IFG group) and high
fasting blood glucose group (HFG group). The general data and clinical biochemical indexes of the three groups were compared. Binary Logistic
regression analysis was used to analyze the factors affecting fasting blood glucose damage.Results Among 5754 cases, 5242 cases of normal fasting
blood glucose were detected, accounting for 91.10%; 198 cases of impaired fasting blood glucose, accounting for 3.44%; high fasting blood glucose in
314 cases, accounting for 5.46%. There were statistically significant differences in gender, age, body mass index (BMI), waist—hip ratio (WHR),
systolic blood pressure (SBP), diastolic blood pressure (DBP), glycosylated hemoglobin (HbAlc), aspartate aminotransferase (AST), alanine
aminotransferase (ALT), urea (Ur), estimated glomerular filtration rate (eGFR), uric acid (UA), triglyceride (TG), total cholesterol (TC), high density
lipoprotein cholesterol (HDL-C), very low density lipoprotein cholesterol (VLDL-C), NLR, LMR, PLR and MHR among the three groups (P<0.05).
Binary Logistic regression analysis showed that SBP, HbAlc, LMR, PLR, MHR, TC and HDL-C were risk factors for impaired fasting blood glucose
(P<0.05).Conclusion NLR,LMR, PLR and MHR in peripheral blood are correlated with different fasting blood glucose status. At the same time, SBP,
HbAle, TC and HDL-C are also risk factors affecting fasting blood glucose level.

Key words: Fasting blood glucose; Neutrophil—to—lymphocyte ratio;Lymphocyte—to-MONOCYTE Ratio;Platelet—to—lymphocyte ratio;Monocyte—to—high

density lipoprotein cholesterol ratio
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B R 9% (type 2 diabetes mellitus, T2DM ) 2 H:If & i
)R A FRIETERAE L F . AR T2DM By AR FEAL
il 22 PR 1Y AE R R MRRAS AR PERAE AP
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(neutrophil —to—lymphocyte ratio, NLR) ., bk B ZJf i/ 5.
¥ 40 M2 (lymphocyte —to —monocyte ratio,
LMR) . IfiL /N /b B 48 3155 LGB (platelet—to—lym-—
phocyte ratio, PLR) LA S B 241 B/ %% g 28 11 IR
i b {H (monocyte —to —high density lipoprotein
cholesterol ratio, MHR ) i, A 8 A P AE 98 E 2 W A s
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L1 —BBOR BRI 2020 4F 1 H-10 H)IJLEE B
B Je = ot B A 3 v o R At BREAAR A 1) A A
5754 GIVE TSR G, Horh 5 3574 491, 2 2180 il
A 19~90 &, SFEIAE IS (47.24211.87) % s (KB &
$6%4(body mass index, BMI)16.10~40.03 kg/m?, *F-3%
BMI(24.70+5.55 kg/m*, 4 AbRHE: Fi =18 %, 7%
PR H e 8, HEBRARAE AR O E RS DR 8 5 25
ML B# (fasting blood glucose , FPG ) <2.8 mmol/L, ## R
i H FPG <3.9 mmol/L S Ja] i Hh B MR
AT RE AT ™ T DhREA 4 2 gL A g
P A MR ZR GBS DR IR AR SR & 5 32 3 A
RIS B Az ZR AN B R A 25 W7 s A E R
RIEPRIA L . AW ATRBAC T ZE 51 23 W AL E
AT WS EXS G 28 s [R) 2838 s TRl 45

1.2 71

1.2.10 NHEBephilcalE WOEMTFE S ik 44 RS |
AR B REE, JRTHE BMI; SR BRI R i X s
B I HE T s Ui . (systolic pressure, SBP) (&F
7K (diastolic pressure, DBP); >R F & € [R5 AR AL
A3 HTASCI 2 R HE (waist hip rate, WHR) .

1.2.2 I PRAEACSE AR I Fi A B 90 G2 24 0 7 5
fE 8~12 h, T HHZ 8:00 A A7 KAk Mk
F BRI ARL I 5E i 40 o0 A FPG OB AL I 21 2
(glycosylated hemoglobin, HbA 1c) | Ifil T [H it =g
(triglyceride, TG ) . & IH [&] fi (total cholesterol, TC)
% IR & A MH E B2 (high density lipoprotein
cholesterol, HDL-C) . Ik % Ji g & H AH [& B (low
density lipoprotein cholesterol, LDL-C) #% {1 %% F& Jig
H H A [E EE (very low density lipoprotein cholesterol ,
VLDL-C)]. AFIIRE [N 2 MR 2k % 7% 1 (alanine
aminotransferase, ALT) . [ ] 2 % R & 3 7 7 (aspartic
acid amino transferase, AST) L85 H  BRKE

EIEYEE SNk e N G B EEA e N = I )7
2 (urea, Ur) . JJLEF (creatinine , Cr) B /NERIE 3 R A5
B{H (estimated glomerular filtration rate,eGFR) | &
Fi% (uric acid, UA)], 1% NLR .LMR .PLR \MHR., %
W E 2 RUBEIRAG DT 168 re (2017 2R ) YRR 5
X 4% FPG K43 A IEH 25 A4 (NG 4, FPG<
6.1 mmol/L) . %5 & M AHZ 45 2H (1IFG 2H,6.1 mmol/L <
FPG<7.0 mmol/L) Fl 5 25 i Il 4% 41 (HFG 41, FPG =
7.0 mmol/L)

L3 Geit2arik s Rk H SPSS 25.0 #FitfT
ANBR, A5 IR AR T R (xes) e , 4[]
SR R 2 2250075 AR IES /i i ook
PAIM( Pss, Prs) 1287, 2H 0] L3R Kruskal-Wallis H
K58 5 THECFERE LA (n) R, 21 18] L3R )2 R

K 7T Logistic 14387 52 00 25 IR MU 32 361 19 [
£, Ll P<0.05 EREFAGITFE L.

28R

2.1 = — OB G IR A AL 8 AR LB 5754 i
FEXT GG H IE 25 IR ILBE 5242 191, 15 91.10%; %8
JiE AR AZ 451 198 191], (5 3.44% ; /=25 I 1A 314 1],

hi 5.46% . —AEPE5 AR BMI,WHR .SBP .DBP,
HbAlc AST.ALT.Ur.eGFR .UA .TG .TC .HDL -C .
VLDL-C \NLR .LMR .PLR \MHR %, %A%
2R L(P<0.05) ; A AL I ERE A R
JRLLE  HIEMHA R HHEAHL K Cr LDL-C L,

ERIGIE X (P0.05), g 1.

2.2 52 G B Z BN R R 48T LA FPG 275 1
F 6.1 mmol/LL i A& (FPG<6.1 mmol/L 4 0,

FPG=6.1 mmol/L 2N 1), LAt 4% .BMI,WHR .
SBP.DBP .HbAlc AST.ALT.Ur.eGFR.UA.TG.TC.

HDL-C.VLDL-C .NLR.LMR.PLR .MHR J} [ 75 &
AT I Logistic M4, 458 7R SBP HbAlc,
LMR .PLR \MHR .TC .HDL-C ¥} 25 I Ifil 45 52 3 1)
fal N % (P<0.05), W3 2.

K1 ZHBERRIERELIEIREE B x2S, M( Pas, Pss)]

T H NG 4(n=5242) IFG 41 (n=198) HFG ZH(n=314) GHE P

e (n) X¥=51.529 0.000

5 3181 149 244

I 2061 49 70
FR(S) 46.43+11.60 54.34+11.45 56.40+11.35* F=148.360 0.000
BMI(kg/m?) 24.59+5.71 26.20+3.01° 25.57+3.50" F=12.262 0.000
WHR(%) 0.92+0.10 0.94+0.05° 0.94+0.06° F=8.359 0.000
SBP(mmHg) 123.73+16.86 135.79+18.04° 139.64+58.81° F=107.442 0.000
DBP(mmHg) 75.46+11.77 82.66+12.04* 82.09+10.93" F=79.328 0.000
HbAlc(%) 5.72+0.37 6.65+0.80" 8.89+1.98% F=4279.112 0.000
AST(U/L) 24.29+11.38 27.73+13.04° 25.56+12.65 F=9.998 0.000

.5 NG 4 H#,*P<0.05; 5 IFG 4H 1, "P<0.05
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i H NG 41 (n=5242) IFG 41 (n=198) HFG ZH(n=314) GiilHE P
ALT(U/L) 24.95+19.64 32.30£22.35° 29.76+22.44° F=20.743 0.000
BAEH(L) 75.93+4.09 76.29+4.12 76.21+4.28 F=1.370 0.254
HEH(g/L) 46.00+2.53 46.26+2.51 46.03+2.58 F=1.035 0.355
BREEH (g/L) 29.93+3.34 30.03+3.52 30.19+3.66 F=0.916 0.400
JBZT 2 (wmol/L) 16.79+6.44 17.56+6.47 16.82+6.30 F=1.370 0.254
HENEL ZE (pmol/L) 4.85+1.91 5.04+1.99 4.79+1.89 F=1.071 0.343
[E]321B 2T Z (wmol/L) 11.93+4.76 12.52+4.69 12.03+4.71 F=1.508 0.221
Ur(mmol/L) 4.62+1.27 4.72+1.33 5.14+1.58 F=24.241 0.000
Cr( wmol/L) 64.34+19.53 65.26+13.89 63.06+19.32 F=0.903 0.405
eGFR[ml/(min*1.73 m?)] 108.93+19.35 107.64+19.65 115.90+30.64" F=18.373 0.000
UA(pmol/L) 363.97£96.56 388.28+95.16° 353.80+87.94" F=8.075 0.000
TG(mmol/L) 1.35(0.95,1.99) 1.92(1.18,2.80)" 2.09(1.31,3.25)® H=119.031  0.000
TC(mmol/L) 4.83+0.86 4.92+0.88 5.09+1.32° F=13.243 0.000
HDL-C(mmol/L.) 1.29+0.33 1.180.30° 1.10£0.26™ F=58.261 0.000
LDL~C(mmol/L) 2.810.78 2.840.79 2.81£0.91 F=0.143 0.867
VLDL~C(mmol/L) 0.63(0.47,0.87) 0.78(0.55,1.07)° 0.84(0.59,1.24)" H=104.497  0.000
NLR 1.93(1.53,2.47) 2.14(1.68,2.65)" 2.09(1.54,2.55) H=10.990  0.004
LMR 5.70(4.60,7.00) 5.30(4.27,6.52)" 5.61(4.50,6.98) H=7.467 0.024
PLR 110.24(87.97,138.68)  103.48(82.25,128.32)*  98.45(80.97,127.15)*  H=29.744  0.000
MHR 0.25(0.18,0.34) 0.28(0.22,0.39)° 0.31(0.24,0.40)° H=79.440  0.000
1:: 5 NG 4 188, *P<0.05; 5 TFG 40 b4, " P<0.05
% 2 it Logistic [E1)A4> #7500 2= B8 M 1532 15 A0 E &
A B S.E Wald)? P OR 95%CI
W RO -28.554 1.955 213.340 0.0001 / /

SBP 0.022 0.005 20.418 0.0001 1.022 1.012~1.031
HbAlc 3.986 0.186 461.202 0.0001 53.864 37.436~77.500
LMR -0.102 0.026 14.872 0.0001 0.903 0.857~0.951
PLR -0.005 0.002 4.678 0.024 0.995 0.991~1.000
MHR -4.467 0.932 22.989 0.0001 0.011 0.002~0.071
TC -0.255 0.108 5.538 0.019 0.775 0.627~0.958
HDL-C -0.798 0.401 3.966 0.046 0.450 0.205~0.987
3itig AT, ENIMIFRBIE T 9ORE R R & A &

T TR 2t SR T PN s L PR A PR e 2 —
R A IE T G, 2019 4F | F FRpE R Ek
B eAtiTh,20~79 B B AREPAE 4.63 (LN EBA MR
9, T3 2045 ARG IR 7.0 42, TR S R
BEANBUE TR E A0, FPG BEHL IR 1 iR
AP R I8 T 2 h MU R R 12 B B T EAK
P, TR T g AR R AR UL, FPG J2& H RS /R
A B M B FEAREL, ARBFSTIE L FPG 8 bRk 25
W& I BESZ 45 198 1], 5 3.44% , 5 RE A F 98 45 3 L
— B0, {H 7 2 BB (RS R T A 55, 24
H 5.46% ,3X 1] GE-5 AMFIE H 9y AMRKE NBEA O, T
KT 112 AR A

JE 1) 3 B B A BLE AL, T NLR \LMR .PLR }%
MHR K HAHE M4 R 8 505, T A
M 2%, /R R HDL-C 7K 0] 19 56 2 3k
SRR 240 6 R0 I A A 2R P e g R AR 01, L A
WA ABFTES N MUY 5 AE S A8 AR AR o Ko
SCHR A1 4 PR v U IE B 9 B8 35 NLR \PLR &
MHR %5, REREAE I TS R 855 I DI REAS
2RFERR . NLR A1 LMR 35505 R B 9 A8 ™ B F2
BRI, T T4 Bh A A PR B R
B IhREAE P, AR, NLR 7K 5505 PR £ 3 s bkl
FEREA 1) 7 T A B RN AT N TREIIARAE R B XU
FEAEICERI T, AR o8 25 S B, —41[3] NLR \LMR .
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PLR \MHR HAZ, 2257 A Giit24 08 XL (P<0.05); —JC
Logistic 171094347 7%, LMR \PLR \MHR 925 i Ifil.
Wi Z A0 B FE RS I 2 (P<0.05) , #2718 RAEFE M PRI
AL BA T A o R N R e I RS RE S
TR o A= s N | AN TR R S SR A
R BRE FH DA 5 2 S A O8IV A L 38 L A T
BT N B DI RERR 555 , 175 K ARUALAS I A e FH R
AP , & T2DM K MFE TR F2E A, {3
ABEFE RN B4 R 7R NLR A2 25 5 108 52 4
A fER R, AT e S WT 50 R B IR
B SUERFAY USRI RS EH L, 7
BT WFFEXT G R MU X b PR 20 09 L 40 i Y
S i 22

e LR AR PR 4 o WL AIE B PR R 2 —
T2DM W A ML R . SR 2017 4
ACC/AHA i Ifi 45 i & B¢ FHTT IR X, 40~79 %A
(] B AR A T 14 1 I R R ) S 8 o, 5
S PR AR AL 2 LA SR AR o AN )
Z5 M M B AR &S R 4R % BMILWHR SBP.DBP,
HbAle TG . TC HDL-C.VLDL-C L8, 22 A 51t
25 X (P<0.05) ; —JC Logistic [MIH43 1 @715, SBP
HbAlc TC \HDL-C ¥4 =3 I i 4 32 45 9 fis 6 I 3R
(P<0.05). BEAN, AMFTEA B =2 [H] AST ALT . Ur,
eGFR Al UA HEZ, 253 GiiT# 1 L (P<0.05), 12
7 i MUBPIRAS R LA R T AR B9 22 3 1 O A EAH
HARHIRY,

g B RTik, A 2 R 2 S A0 it
LMR.PLR .MHR #f2¢, [7]if SBP HbAlc TC HDL-C
WA 25 IS A A S B R o AT A —
FE R SR BRAE , AP RSO 22 B 1 S 0 22 5, LB
A PARAS AR RSCHRE T REA TR e i £y 5 DRLACKS 32 b A
N 5] F) B, ASBIFFE R8T FPG K, T I
MAFERAABITE . BOF — 5 EIF R 2
O F RS B AR5, L3 3 e AR 5 174 B 10
BRI R FURIRTT IR AE SR WE PR B
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