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Relationship between atherosclerosis grade in lower extremities and neutrophil-

lymphocyte ratio in patients with type 2 diabetes mellitus
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[ Abstract] Objective To investigate the association of neutrophil-lymphocyte ratio (NLR) with grade of arteriosclerosis ( AS) in
the lower extremities in the patients with type 2 diabetes mellitus (T2DM). Methods A total of 556 T2DM patients admitted to our
hospital from September 2017 to September 2018 were recruited in this study, and divided into 4 groups according to the results of AS
grading, that is, T2DM + AS1 group (n=140, without AS) , T2DM + AS2 group (n=98) , T2DM + AS3 group (n=192) and T2DM + AS4
group (n=126). The clinical indices of 4 groups were collected and compared. SPSS statistics 17. 0 was used for data analysis.
Results Significant differences were seen in age, gender, history of smoking, course of T2DM, history of hypertension, systolic blood
pressure (SBP) , diastolic blood pressure (DBP), neutrophil count, lymphocyte count, NLR, and levels of creatinine( Cr) and low-
density lipoprotein cholesterol ( LDL-C) among the 4 groups (P<0.05). Spearman correlation analysis showed that NLR was positively
correlated with age, history of hypertension, SBP and Cr level in T2DM AS patients ( P<0.05). Binary logistic regression analysis
indicated that age (OR=1.111, 95%CI 1.076-1.147; P=0.001), LDL-C (OR=1.506, 95%CI 1.011-2.243; P=0.044) and
NLR (OR=1.564, 95%CI 1.185-2.065; P=0.002) were the influencing factors of lower limb AS in T2DM patients. Multinomial
logistic regression analysis suggested that NLR was an independent risk factor for AS grade 4 of the lower extremities in T2DM patients
(OR=1.777, 95%CI 1.086-2.910; P=0.022), and age was also a risk factor for different grades of AS, and the risk of AS grade 3
and 4 for male patients was 4. 037 and 7. 819 times higher than that of female patients, respectively; LDL-C and smoking history were
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risk factors for AS grade 3 in patients with T2DM. Conclusion NLR is closely related with AS in lower extremities in T2DM patients,

especially closely related to AS grade 4.
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Table 1  Comparison of baseline data among four groups
T2DM + AS1 group T2DM + AS2 group T2DM + AS3 group T2DM + AS4 group
Ttem P value
(n=140) (n=98) (n=142) (n=126)

Age[ years, M(Q,, Q3) ] 49(39,54) 53(48,61) 55(49,63) 65(60,71) 0.001
Gender( male/female, n) 70/70 43/55 63/79 88/38 0.001
BMI(kg/m?, +s) 25.55+3.42 25.24+3.39 25.32+3.06 25.31+3. 11 0.293
History of smoking[ n( %) ] 39(27.9) 21(21.4) 49(25.5) 53(42.1) 0. 002
Couese of T2DM[ year, M(Q,, Q5) ] 3(1,9) 7(2,10) 7(2,12) 12(7,19) 0. 001
History of hypertenion[ n( %) | 26(18.6) 23(23.5) 32(16.7) 73(57.9) 0.001
SBP[ mmHg, M(Q,, Q3)] 130(120,136) 130(119,137) 130( 120,135) 138(130,144) 0. 001
DBP[ mmHg, M(Q,, Q)] 80(75,88) 77(70,84) 80(74,85) 80(72,86) 0.014
NEUT(x10°/L, %+s) 3.49+0. 99 3.55+1.23 3.85+1.26 4.09+1.15 0.001
LY[x10°/L, M(Q,, Q3)] 2.26(1.81,2.72) 2.08(1.81,2.50) 2.17(1.70,2.63) 1.91(1.56,2.26) 0.001
PLT(x10°/L, x=s) 230. 26+63. 87 227.72+59. 44 224.36+60. 47 214.91%53.37 0.258
NLR (&+s) 1.700. 84 1.77+0. 89 1.85+0.75 2.27+1.15 0. 001
PLR (%+s) 110. 10£41.0 111.08+0. 89 110.31+43.7 115. 30+40. 46 0. 240
FBG(mmol/L, ¥+s) 8.77+2.96 8.07+2.79 8.77+2.70 8.79+3.25 0. 340
HbAlc[ %, M(Q,, Q3)] 8.35(6.83,10.30) 8.05(6.80,9.50) 8.20(6.90,10.00) 8.10(7.15,9.65) 0.597
Cr[ wmol/L, M(Q,, Q3)] 55.8(47.7,66.6) 55.4(49.0,65.6) 59.9(51.6,67.5) 68.6(59.9,78.8) 0. 001
TG[ mmol/L, M(Q,, Q3) ] 1.99(1.39,2.96) 1.82(1.34,3.06) 1.95(1.25,2.94) 1.78(1.32,2.82) 0.533
LDL-C[ mmol/L, M(Q,, Q;)] 2.78(2.32,3.33) 2.98(2.62,3.26) 3.14(2.73,3.55) 2.86(2.29,3.26) 0.001

T2DM: type 2 diabetes mellitus; AS: artherosclerosis; BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure; NEUT:

neutrophil; LY ; lymphocyte; PLT: platelet count; NLR: neutrophil-lymphocyte ratio; PLR: platelet/lymphocyte ratio; FBG: fasting blood glucose;

HbAlc: glycated hemoglobin; Cr: creatinine; TG triglycerides; LDL-C: low-density lipoprotein cholesterol. 1 mmHg=0. 133 kPa.

&2 T2DM BETE AS AESREKERH % 52 logistics [E1YF 5347

Table 2 Multinomial logistic regression analysis of different grading risk factors for lower extremity atherosclerosis in

patients with type 2 diabetes mellitus

T2DM + AS2 T2DM + AS3 T2DM + AS4
Variable

OR 95%CI P value OR 95%CI P value OR 95%ClI P value
NLR 1.088 0.696-1.703 0.711 1. 081 0.729-1. 602 0.699 1.777 1.086-2.910 0.022
LDL-C 1.360 0.908-2. 037 0. 136 1.986 1.386-2. 844 0.001 1.186 0.734-1.917 0. 486
Age 1. 055 1.023-1.089 0.001 1.097 1.065-1. 130 0.001 1.228 1.176-1.282 0.001
Male 1. 740 0.870-3.476 0.117 4.037 2.171-7.508 0.001 7.819 3.406-17.949  0.001
History of smoking 0.733 0.348-1.546 0.415 0.515 0.271-0.978 0.043 1.336 0.595-3. 000 0.483

T2DM: type 2 diabetes mellitus; AS: artherosclerosis; NLR: neutrophil-lymphocyte ratio; LDL-C: low-density lipoprotein cholesterol.



FPAEBAEL AN EPORASE 20194E9 A28 H 4518 %% %594 Chin J Mult Organ Dis Elderly, Vol. 18, No.9, Sep. 28, 2019 - 659 -

P2, 2 NLR 5 AS JE U UIAH G, 3 5 [ Ah SCiik
FoTat R —2"" Jacob %'V HFFEHE N NLR 5™ &
(R 22 90T A B Ikt 95 9 e 57 AH 5 T AR F 52 3
it 253 logistic [71H 5317 & 8 NLR /& T2DM &3
KATF I AS 4 sy KSR 2R, ZEJRE T .
w0 A B T AR R S RRE RN A HE R T AR
ECL 40 L (A B T G R A i A 5 v PR A L U AR
A TS B A REAS P B A0 EL A BT AS AR T
PR JRAE B 5 AW PR R R IR P LA S
E= g Rty ovied i O S e A B o B 9 11 O 1 5
P, RAE SN HE T, [ B S5Ok L A R R A e ) R
Ref, JR T35 224 vt 40 e ) e R 3 9 EL 4 i
BCE B, R A o 10 1 K i R RE A BB A T T
JIZ B SE IR B % PN B AT i I i AN 4 A 7
ARG UURL, B AS BITE A, Ik — 2 & A i
BRI ZE

AN AT K IAE T2DM ARER, 54 T
& AS BRI AH EL, AS BB AR I A K R IR IR
SRR AT R I S AR L AR A R R
IR B K P-4 (P<0.05) o AHEHERFSE B,
T2DM + AS F& 1 NLR 548 | /& I 5 9% 52 SBP
Cr fAEIE MG C 2, HEDN T2DM T L AS M &R
ZHFILFEER PSR, I H 7 logistic [111
43T 2 WA R 53 B 1 A 11 BE (A s A R AR IS 2 T2DM
kA AS KU UZR L 40 BT oA o B A 4 1% 1 3
K, A KA AT O 25 sk A {4 R i gl Ik s 4k
AR B 22 35 A0, 229328 Togistic 171943 I 7 4F 1%
S FIEAE AS ARG fE i R 2 [R5 7k R
AS 3 5 4 G KU X i T At PR I R 2
SCAG TE DLRATAR OR AHE DR S BB R R TR R AS B
78 T ATZER RS . M SIAE T RSk ok A 2 R AHE
JER W Ge 27 7 S0, 43 Bl S M3 AT BE X 45 AS
WA AR, AR AR A I E R A A
AS TN B K J s VAR S i LB I 2 (H &2 42k
logistic [71J5 42 7~ {15 % B B 8 11 10 [ B2 T2DM &
EIHMAE 4 % T B AS AR HZE, B ERE
T2DM + AS4 ZH NFERE PRI AR I 00 i 1 4 9%
W2 IRE S IBUR R B A T 259 , A B o
X AL TR 25140 0 R B O 1 4 £
o s XA T B R PR 22— R K 2 R
TR R A F 5 TE B R O W PR e 1Y fe I I
RN R AS B RRIEEGR NE, AT
KIW IR SR T2DM TR &4 AS 3 I fafe 2,
TE T2DM T AS 2 9% 4 bR WA B B i 412
S, AT RE AR AREAR A G,

A FE ) FE T 1 RPE T NLR 5 T2DM
TR AS AR, IR B NLR XF T2DM &
TR AS BREEA WINAE A . 7RG IR L3 s A NLR
AIPEAL T2DM T B AS B9 SRR X R A0 AL R
MEERM T H IS H KA, NLR /E R —Fh &R
bk RAEFE bR , EL A T8 2 0 RS0 Pk = i 3, 7E
T2DM K I I % E 4 W 0w A5 AR K A g T i 5
TEARTIFFE BEAT I Al R At 28 L R FE AR A T I
NIRRT 5 R St VR 1 — 25 4 B DAER T L AT
BL,

[ &% k]

[1] Jacob T, David C, Guo Y, et al. Relationship between neutrophil-
lymphocyte ratio and severity of lower extremity peripheral artery
disease[ J]. Int J Cardiol, 2017, 228. 201-204. DOI. 10.
1016/j. ijcard. 2016. 11. 097.

(2] AU, A, §I9F, 45 2 RUBRIRE B S8 bR 1B sl ik

SOREREAL M 25 0 il AT PR R R BT [ T]. PN
R4, 2016, 32(12): 989-994. DOIL: 10. 3760/cma. j.
issn. 1000-6699. 2016. 12. 003.
Liu S, Zhou XH, Hu P, et al. Association of carotid artery and
lower-extremity artery atherosclerosis with coronary heart disease or
cerebral infarction in type 2 diabetes [ J]. Chin J Endocrinol
Metab, 2016, 32(12): 989-994. DOI: 10. 3760/cma. j. issn.
1000-6699. 2016. 12. 003.

[3] Soehnlein O. Multiple roles for neutrophils in atherosclerosis[ J].
Circ Res, 2012, 110(6) . 875-888. DOI. 10. 1161/CIRCRE-
SAHA. 111. 257535.

[4] Vitiello L, Spoletini I, Gorini S, et al. Microvascular inflamma-
tion in atherosclerosis[ J]. UC Metab Endocr, 2014, 3. 1-7.
DOI: 10. 1016/j. ijeme. 2014. 03. 002.

[5] LiYY, Liu XX, Zhang J, et al. Prognostic role of elevated
preoperative systemic inflammatory markers in localized soft tissue
sarcoma[ J]. Cancer Biomarkers, 2016, 16(3) : 333-342. DOI:
10. 3233/CBM-160571.

[6] Guthrie GJ, Charles KA, Roxburgh CS, et al. The systemic
inflammation-based neutrophil-lymphocyte ratio: experience in
patients with cancer [ J ]. Crit Rev Oncol Hematol, 2013,
88(1): 218-230. DOI: 10. 1016/j. CritreVonc. 2013. 03. 010.

[7] Haram A, Boland MR, Kelly ME, et al. The prognostic value of
neutrophil-lymphocyte ratio in colorectal cancer; a systematic
review[ J]. J Surg Oncol, 2017, 115(4) . 470-479. DOI. 10.
1002/jso. 24523.

[8] Pourafkari L, Choi C, Garajehdaghi R, et al. Neutrophil-lymphocyte
ratio is a marker of survival and cardiac complications rather than
patency following revascularization of lower extremities[ J]. Vasc
Med, 2018, 23 (5):. 437 -444. DOI. 10. 1177/1358863X-
1877-4623.

[9] Drechsler M, Megens RT, Van ZM, et al. Hyperlipidemia-



- 660 - HHERARPZIREYOAGE 2019459 H 28 H 551845 559 Chin J Mult Organ Dis Elderly, Vol.18, No.9, Sep. 28, 2019

triggered neutrophilia promotes early atherosclerosis[ J]. Circula- Liang Y, Zhang HW, Zheng YH. Risk factors for atherosclerosis

tion, 2010, 122(18): 1837-184. DOI. 10. 1161/CIRCULA- in the lower extremities in the elderly patients[ J]. Chin J Mult

TIONAHA. 110. 961714. Organ Dis Elderly, 2018, 17(8): 556-564. DOI: 10. 11915/j.
[10] Azab B, Zaher M, Weiserbs KF, et al. Usefulness of neutrophil to issn. 1671-5403. 2018. 08. 128.

lymphocyte ratio in predicting short- and long-term mortality after [13] Consortium I, Spijkerman AM, Vander AD, et al. Smoking and

non-ST-elevation myocardial infarction[ J]. Am J Cardiol, 2010, long-term risk of type 2 diabetes: the EPIC-interact study in

106(4) : 470-476. DOI:; 10. 1016/j. amjcard. 2010. 03. 062. European populations[ J]. Diabetes Care, 2014, 37(12) ;. 3164-
[11] Verdoia M, Schaffer A, Barbieri L, et al. Tmpact of diabetes on 3171. DOI; 10.2337/dc14-1020.

neutrophil-to-lymphocyte ratio and its relationship to coronary [14] Zhang L, Curhan GC, Hu FB, et al. Association between passive

artery disease[ J]. Diabetes Metab, 2015, 41(4): 304-311. and active smoking and incident type 2 diabetes in women|[J].

DOI: 10. 1016/]. diabet. 2015. 01. 001. Diabetes Care, 2011, 34(4) . 892-897. DOI. 10.2337/dc10-2087.

[12] Zebk, skECC, FHZE. BT RS IR R fE B B 2 4y
BrlT]. PAEBEZEBRAE, 2018, 17(8): 556-564.
DOI; 10. 11915/j. issn. 1671-5403. 2018. 08. 128. (%% KE)

(PEZFEZHRELRALT)“mRHETR”EBIER

Il PRI #1148 ( Clinicopathological Conference, CPC) fEIi RIZEe i i — N E IR 22 ANFRHEEX BE T MRS
TRH— P JEHR T — LSRN W T 2 255 R IO I R R I S0 S Ry |5 1 27 A R LA A 45 45 30
S5 — 7 T AT AR E R IS W F 1 2 1097 I 58 AR A A2 25, D3 — 5 T IR R T S I DA 5 U 44 46 B8 S ) 428 26 R 5 7 i 174
K S EIRAISITRE S . — RS ARG AR TS R AR R E ARSI R IS HOM , 2 HA S LU B AT 2K

U R FLT IS " — BRI — MO A RZ T KIE 5% . IR — 2 It s 6138 5 2
RS WA BN FERE IR 78 TAESCEerh, FATHRIE T G52 AR & 0 A8, Xof 1 PR B8 SO A Ut AT 1
PR, (D) MEETESCE T B4 (MARESCRTE I ) AEERA AT EER, (2) CFIESCHT S, IECHTA &
fAT R P S, I CMERE R FATILZE” . (3) Fresig T LI EEME 52 0061, ] U2 A | (H 5515 & ok
HIEZ I RIE /YT LB AT 61, 7R AT S oA 6 PR 52 AT 4 5 i 2 LA 1A

ARG | KA K235 R A PR S S AR DR 1

B ES B AR PRI R 20« G AR EIT 8" 303,

Hihk. 100853 bRt i & 24 28 5, ( TR EF Z A B BMR L) Wi
HLif: 010-66936756

B3k . www. mode301. en

E-mail; zhlndqg@ mode301. cn



