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Abstract: Objective To investigate the relationship of carotid plaques with platelet-to-lymphocyte ratio (PLR) and neutrophil-to-
lymphocyte ratio (NLR) in young patients newly diagnosed with type 2 diabetes mellitus (T2DM ). Methods The medical record data
were collected from young patients newly diagnosed with T2DM and carotid atherosclerosis (268 cases, observation group) ; the pa-
tients were divided into intima-media thickening (IMT) group (116 cases) and plaque group (152 cases) according to the intima-
media thickness; the plaque group was subdivided into grade I plaque group (62 cases) , grade II plaque group (47 cases) , and grade
IIT plaque group (43 cases) using a semi-quantitative method ; additionally, 104 young people with normal carotid intima thickness as
determined by concurrent physical examinations were enrolled as control group. The relationship of carotid plaques with PLR and NLR
was analyzed, and the role of PLR and NLR in the diagnosis of patients with carotid atherosclerosis was evaluated. Results The PLR
and NLR in the observation group were significantly higher than those in the control group (P <0.05) ; the two indices in the plaque
group were significantly higher than those in the IMT group (P <0.05) ; the two indices in the grade III plaque group were significantly
higher than those in the grade II and grade I plaque groups (both P <0.05) ; the two indices in the grade II plaque group were signifi-
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cantly higher than those in the grade I plaque group (P <0.05). The PLR and NLR values of patients in the plaque group were posi-

tively correlated with the grade of plaques (r =0.687, P <0.05). The area under the ROC curve for predicating carotid atherosclerosis

using the PLR was 0.722 (95% confidence interval [ CI]: 0.663 ~0.790) with the corresponding cut-off value, sensitivity, and spe-

cificity being 111.086, 0.789, and 0. 612, respectively. The area under the ROC curve for predicating carotid atherosclerosis using
the NLR was 0.653 (95% CI. 0.586 ~0.723) with the corresponding cut-off value, sensitivity, and specificity being 2. 240, 0.809,

and 0.511, respectively. Conclusions The PLR and NLR may be related to carotid endothelial inflammation in patients newly diag-

nosed with T2DM and are positively correlated with carotid plaque scores; thus, it is possible, to some degree, to predict the degree of

carotid atherosclerosis in patients newly diagnosed with T2DM using the above two indices.

Key words: carotid plaque; platelet-to-lymphocyte ratio; neutrophil-to-lymphocyte ratio; young people; newly diagnosed with type 2

diabetes mellitus

2 % R 9% (type 2 diabetes mellitus, T2DM ) 4
I BE B R XUR: 2 AR 2 RUBE IR R H 2 ~ 4
o /AR B 1A AR SN TE B DR G AR 4 Bh Bk
SR A BE AL B B AT 5 B AR, RIS S8l ook AR A AL
KA /N B — kB 40 B R ( platelet - lympho-
cyte ratio, PLR ) Fl v P K7 20 JfL — ok ©2 20 Jd bb {H
( neutrophil -lymphocyte ratio, NLR) & W Ffnf EE &
Dy AT I T N B9 R AR W, 5 8l Bk 6 AL AR
FHYIAME . T BFSE R E, PLR Ml NLR fE 2 %
SE T8 bR 5 2 BURE PR AL I 55 22 2 OB PR
WYL . HET, A 5% PLR NLR 5§ 4] 2 2
WK bR g 56 290 2l Bk ot AF BE AL BRE B 22 8] O 2R /Y A0
Kl R IE 8D o A BE5E 8 1 S8 1L 8 B )
AW 12 2 RUBE bR B S Sl K o A RE b 1 A T
01 T 2 5 B T AR B B A R [ B A
0 S Y AL B A G A AR AR AR, IR AT 2 2
B bR [ % B8 Bk BEER 15 PLR F1 NLR G & o

1 ARIREDLEAE
1.1 #HRI}F

2014 43 422019 11 AERNYFFE L 2 &
Bl R s 8 268 9 (9 Wl R P, BT A 2 5 AR L 6
B ARG A NS ZK w09 F0 4 18] 5 OJF 2 28 01 R &
B, I TG L BE B R e B 2 5L s b (16
¥ 955 BJ2016024)

AFE R - DK B = 2 B8 TR % B R 48 S
(2017 43T R ) ) fY b o, B HL & Bk b >
11.1 mmol/Luf 25 i M4l > 7.0 mmol /L, IT IR % %5
A T & 35 56 (oral glucose tolerance test, OGTT )2 h [fii
B> 111 mmol/ L J £ A Ml IR #5 4E 4R s @ B A B
48 h LI ;@)L 2 BIME IR & @A R IR E
P IR BEAE 2 @RI 18 ~45 @A
B 48 h P4 5 J S Bl ok 8 A A A .

HE I b o - QO JL A 28 BB PR % 5 @ & OF ™ E O
JHF B ) e 45 5 55 b 2 e 5 B IRl ER A B B S e
PR AR MR B HIR 55 MR i O Pk i R B A Py
Gy WA s @ 2B K T R IR I SO R B A
I7 & s O RETE A BE IR 1) R 3 5 © I IR 98 6 & B 1
SN e
1.2 MRF*E
1.2, 5 AR N — B (intima-
media thickness, IMT) [ K 25 45 4%, ¥ w112 2 FUBE IR
W E AR R OIS s N R R4 (116
) S BE e 41 (152 f51)) 5 BE He 1M 4 o o B kT F
fRBE R AR B, Ao TR BE P (62 fi]) (1T 2%
BEH AL (47 ) B 10 G BEH 4 (43 Bi]) o 55 4k B
IFi) 301 fe 5 A G 114 251 20 Jik PN BB I 6 1) 75 4F 104 4 Ry
X BT o WCHE BT A B A R ) AR I | B kR Ak
MR F R EFER, L& 4 PLR & NLR,
1.2.2 A IMT & g2k 5% AR4E cH’ 0l &
IMT ) 45 #E g : QIMT < 1.0 mm Jy 55 8y Jik 8 7 B
PE; @IMT = 1.0 mm Jy 55 8l ik #8 75 PH %, Hodp 1.0
mm<IMT<1.2 mm FHN—PEHBE IMT=1.3
mm O BE R . e B E BRI E S DR A 3h ik
PR EARE . | BB <2. 1 mm; T %H
B BEH > 2. 1 mm 50U 3 A BES H L 3 D —
MBEH <2. 1 mm; A A BEHF) >2. 1 mm,
1.2.3 M ek® X4 uicg K0P E i
FER™ L BT T RS bR A R AR L R
AU R SR A TR R A A B HE R R U
1.3 Hit¥EHE

K FH SPSS 20. 0 A i AT G it 2% o3 b o TR
BN B = AR E 22 (v £ 5) R, W9 20 (8] L 45k
ML FEA ¢ K56, 2 41 18] W B EL AR A SNK-q 6
5, AR A 4 A i T BB R B AE S 8RR 18
BERLR F G 3B (% ) Fown, SR AR 7R

- 576 -



(] s 4t 22 95 =7 1 22 S B

2020 4F B 47T % 6

HH OGP AF 58 R ] Pearson AH OC 43 #T, #H 5C W & 43 #r
K Z R Logistic [0 19 73 47, 3R 1E 25 73 A 19 55 K
K J] Spearman A & 3 A o i 3 32 1K A AR AE
2% ( receiver operating characteristic, ROC ) Fl i £& T I
FH (area under the cure, AUC) ¥4y PLR \NLR 7£ &
12 2 BN PR w5 I 81 3h ik 68 16 58 52 Wb iy

M. P<0.05 hZERPAG I E L.
2 HBR
2.1 FMABRELABLER
Wie £ 5 2 A T BECZEL 0 P ) | A R S 1 gl fik
A R R AT . WK 1,

x1 URASWHRABLFBLE

| AL (n =268) * & 2E (n =104) kit P i
*/ /4] 176/92 65/39 0.090 0.894
R V84 36.8 +7.4 35.9£8.1 1.876 0.119
B R 4] (%) 94(35.1) 16(15.4) 5.473 0.035
B A ] (% ) 85(31.7) 21(20.2) 4.357 0.039
BRI 1 (%) 68(25.4) 14(13.5) 2.158 0.056
& s fe/ (10°/L) 6.28 £1.39 5.97 £1.26 1.536 0.621
fi A8/ (10°/1) 269.26 £45.19 234.11 £38.46 1.156 0.053
o b 4 e/ (10°/1) 5.14 £1.07 4.15£1.12 2.103 0.0356
#h e e/ (10°/L) 1.16 £0.43 1.56 +0.34 1.934 0.061
f2 B B2/ (mmol/L.) 4.30 £1.05 4.08 1. 14 1.413 0.097
ZBtH b/ (mmol/L) 1.76 £0.68 1.45£0.72 0. 685 0.538
%% A% & & / (mmol/L) 3.16 £0.67 2.13£0.48 3.802 0.031
A4 S 41 %% G/ (mmol/L) 7.83 £1.42 4.56 £0.75 24.37 0.000
) & 3 kR B2/ (ol /L) 18.21 +11.53 14.13£9.18 1.293 0.059
NLR 3.31+0.79 1.79 +0.48 10.162 0.021
PLR 152.13 +51.69 72.30 £31.59 15.286 0. 009
2.2 NERAFHKATEEERXEAZOSE  vic [T, 455 DR WL I0LLE 19 LR

& Logistic [F )3 4 #7
X1 o2 A G RO IR AT Logis-

i LA WK e PLR B NLR i ¥ n] 36 in 351 2l
ok B A A g KU (P <0.05) o WLEK 2,

=2 HHBRBEUERFEEREZRNSER Logistic BF45 4
BEE B SE P OR 95% CI
B it B G 1.423 0.548 0.014 2.641 1.230 ~5.514
& SR 0.948 0.442 0.009 3.487 1.612 ~7.783
&% R &G 1.614 0.589 0.038 3.541 1.132 ~4.896
B I 1.396 0.453 0.026 2.593 1.469 ~4.487
PLR 0.062 0.008 0.023 1.021 1.003 ~1.053
NLR 0.049 0.006 0.039 2.349 1.034 ~5.357

2.3 MBAGTHPEEEASHRAZENE
Bf PLR #{& .NLR % {& bt %

BEHe L B % PLR K NLR 0 @5 T P9 o s i
U, %A G X (P <0.05) ., W#E3,

2.4 PLR 71 NLR ${EE AR RREF R EE B LK

1T % BEHL2H (8% PLR J NLR H{d i T 10 205
Bedi A 1 ot bedl, 2R A Gt L (P <0.05);
IT 2% B e 41 (8% PLR K& NLR KU fE/K-F 5 T 1 2Bt
A, EZRARIFEL(P<0.05), k4,

®3 WMEANRKE PLR & NLR HELE (v xs) x4 TEBHREHKEZEN PLR f1 NLR $EILE (v £s)
21 5 E PLR NLR BEH IR 1) $% PLR NLR
PP RS R 4 116 103.28 +35.46 2.11 +0.57 I Bsedkin 62 136.34 £43.72 2.41+0.71
BE L 152 153.19 £32.58 3.09 £0.62 I B3k 40 47 149.57 +39.580  2.98 +0.83P
A 7.189 5.387 TIT 28 523k 4 43 168.28 +41.3072 3,81 +0.59D2
P 0.024 0.037 #.D5 1 Rsedksirkis P <0.05;@5 I Kszktirkis P <0.05

- 577 -



Journal of International Neurology and Neurosurgery 2020,47(6)

2.5 PLR 1 NLR #{({E 5 R E Btk & 5 1 46 % 1%
5 H

Wil 5 B e 45 9 I 1S K, B3 ) PLR & NLR %%
fH A K, PLR J2 NLR £0{H 5 5 e 55 9 5 1E A 56
WE T,
2.6 ROC &R

38 7 ROC M1 AUC FE#r PLR . NLR %t 75 4F %] 12 2

W R A 5 IF 20 3l Bk B8 A6 fE A 92 Wi /E . PLR
ff) AUC 4 0.722(95% CI: 0.663 ~0.790) , # Wi
679 111. 086, 3 )5 A1 4E 5 16 2 il 0. 789,
0.612 ;NLR ) AUC 2 0. 653 (95% CI; 0. 586 ~
0.723) , Wi 2. 240, R B AR 53 4k 23 90
0.809.0.511, W75 flE 2,

%5 PLR#0 NLR & E4012 2 BMERR S H B EE L AIIZ HT N E

F5 A7 AUC R 4 A 1A 95% CI P1a
PLR 0.722 0.789 0.612 111.086 0.663 ~0.790 0.017
NLR 0.653 0.809 0.511 2.240 0.586 ~0.722 0.009
400 6 100
=0.687,P=0.012 -+ PLR —*= NLR
=0.718, P=0.023 o B
300+ 80
414 ~
i 2 & 60
& 200 = H
= m 40
_42 l%g
100}
20—
—PLR ——NILR
00 40 0T T T T T
0 20 40 60 80 100

B4
1 PLR % NLR #1855 523 S 6940 % 1%

3 U

iR A ) ) R I 17 R N
T2DM %55 R Z Wi 7k @' o 7 4F T2DM ABE X i
VYA 7 B 1 P AR, 38 T 350 30 ik BE AL B % o X
Bt BFgT 2 W, 48 bk % 2 T2DM I 4 A AE B
T E R AT W, R R
HE T g e v i B R T2DM R R S5
Jok P9 e R0 0 B G R &, BF ST ARG, T2DM
F4 25 5 Jok BE e 2 9 K R 64.3% L A HIF ST 4 R
L TRAEWIS T2DM B8 K AR 55 50 kR 4k 14 16 1 17
R G W PR L A O 5
WF e 45 R A — 5,

HHFGEHEW , 45 % LT 12 T2DM B % § 3%
AR A R AR KUY . T2DM S 3 Bl ik
B A 1) 5 B I A SR L A8 45 R 4 I I, A I 48 i
J2 ;% 43 A7 0 kR Ak A7 B 3R P . i PLR &
NLR J& 2 7 ] 9 42 HL 25 5 915 109 58 9 b i 2
BE 1 F 55 26 W, PLR /K - 384 125 2 W58 25 339 Jon I A8 9
F BE L B0 9% (9 KUK, NLRJ2 3l ik 8 1k BE Bk I i
Fope 7 i B8 I N, 5 a0 o Y L e 8 IR

100%— HERATE (%)

B2 PLR A= NLR #) R S Ao F 1

L T2 DM A 5 5505 7 J W 5 AH 06

AR EE R BR, HAEV L T2DM 5 A B i
PLR J% NLR $({d W] % @ T % B4 . PLR & NLR %%
{ELTH i B B R AT BE J& T2 DM AR B it 98 E S I, e I
W51 R I — &R 9 R AE S-S 20 R A I A Y
SR LA A OF W UL A0 M RE AR S L RO
S AE LA & A, R — R 8 58 AE R BRI,
FEBUEY B R EBARYLE B AT AR A
fpift— 2B WF5E . Z R Logistic [ )75 #7 .75 , PLR
Je NLR $({6 5 9112 7 4F 2 BUBE R 58 3 5 Jik 5 B
(4 % 5 % D) AH ¢, W] PLR J& NLR B (B AR & 4E
AR AT LU A S Sl Ik e B A R O A P4
SRR I 45 R I A —H

IMT J2 5 bk i 1k 4 5300 B B, B8 75 22 3% ) 2 A
T 3 ik A Ak i T B A B A A TR AT A o
F9 U 35 B0 ik IMIT, % B S B Pk AR R L BF
FER W, Hgh Bk IMT J2 i 1l 4 2<% /Y Al 57 A B [
TR P9 o 2 55 koS RE B AL BT B ( carotid
atherosclerotic plaque , CAP ) A g R E AP R
5% LB P 22 38 8 O Al IMT J5E 88 e i e ™ o A

- 578 -



[ B b 225 2 22 40 B 2 i

2020 4F B 47T % 6

JiE 45 B R I SBE B 41 /R % PLR J% NLR {4
BT ISR BEH AR T R BEHR A, 11 S B Bk 4 R
PLR J% NLR $fi s T 1 B He 4. B % BE 4 45 4%
f9 34 @5, M PLR J NLR % {H 4% K . Pearson 4]
KA BT R, PLR J2 NLR 30 {8 5 B He 25 9% 2 0F
B o S35 205 R 9 T R T IR B8 R 0 B 1R
18 4 26 9 5 B8 HE A BB RO £, 1 i s B3
Ao, i/ AR TE RECT RS SO B 20 T 4y
A0 T 0 B D, A A A BE B R R R
TR Y /N AR T R R O 4 T I RE
FEAED AR SEIN J w IL/ BR R AN B 40
BT B I B B A R BE B R B E

A BF T 45 B4R % PLR & NLR % {8 5 %5 3 ik B
B 25 90 A7 5, 32 W HC R A A T B S ke 35 3 ok B Bk
fi 7 R L FG AT A S B A B kO™ R R A
BARFR , X T4 S A TR AL B BE 2R B I0L /N B B 3D ik
LG T A EE A .

H AR A R R 4 — . T & WA
B A, A BF 58 oA X i 2 9 AT BR B B VT, R T A 3 ik
B AL BE B 5 PLR J% NLR % {8 3l 75 38048 3 725 45 —
L5 ARG D TE A ) I 3098 AR, R TE R i 2%,
B WA, O A, A A 4 R A
= ARSI ) 0 2, PLR $0{l & NLR %t
185 3 Jbk B Ak 22 W) Bl % 28 5 R V1AL A o4 A T s A
i RORE AR 119 5 Bl BT 58 % W DR BT 9 2 — 5 3F 5

2 £ X #

[1] Duksal T, Tiftikcioglu BI, Bilgin S, et al. Role of inflam-
mation in sensory neuropathy in prediabetes or diabetes [ J ] .
Acta Neurol Scand, 2016, 133(5): 384-390.

[2] Yildiz A, Yuksel M, Oylumlu M, et al. The utility of the
platelet - lymphocyte ratio for predicting no reflow in patients
with ST-segment elevation myocardial infarction [ J ]. Clin
Appl Thromb Hemost, 2015, 21(3) : 223-228.

[3] Corriere T, Di Marca S, Cataudella E, et al. Neutrophil -to-
lymphocyte ratio is a strong predictor of atherosclerotic carotid
plaques in older adults [ J ]. Nutr Metab Cardiovasc Dis,
2018, 28(1):23-27.

[4] Wang RT, Zhang JR, Li Y, et al. Neutrophil-lymphocyte
ratio is associated with arterial stiffness in diabetic retinopathy
in type 2 diabetes[ J]. J Diabetes Complications, 2015 , 29
(2):245-249.

[5] HERDAFTAZNEPPIGTREZE R 2. B ERNE P
ME BB AR RELT]. hREF A RE (R
FRL), 2015, 12(8):599-610.

(6]l B 2B IRAT A 2 o I8 2 0 M IR 5 3 45 1
(2017 A=) [J]. A IR F 20 i, 2018, 10(1) .
4-67.

[7] Shinozaki N, Ogata N, Ikari Y. Plaque protrusion detected
by intravascular ultrasound during carotid artery stenting[ J ] .
J Stroke Cerebrovasc Dis, 2014, 23(10) : 2622-2625.

(8] b [ Mo B By 6 96 A 89T & 6t 2. b [ il s B 7R 48
F2010[J]. shAwm m s 24k, 2011, 19(8): 701-
743.

(9] wEBAMERERIEHEBITETSZ 2. FEK
N LG S 0 B R FE (2016 AT R [T]. F E
HZuai, 2016, 31(10) : 937-953.

[10] Kim JM, Park KY, Shin DW, et al. Relation of serum ho-
mocysteine levels to cerebral artery calcification and atheroscle-
rosis [ J ] . Atherosclerosis, 2016, 254 (3) ; 200-204.

[11] Kawle AP, Nayak AR, Lande NH, et al. Comparative evalu-
ation of risk factors, outcome and biomarker levels in young
and old acute ischemic stroke patients [ J ]. Ann Neurosci,
2015, 22(2) . 70-77.

[12] Renna R, Pilato F, Profice P, et al. Risk factor and etiolo-
gy analysis of ischemic stroke in young adult patients [ J]. J
Stroke Cerebrovase Dis, 2014, 23(3): e221-e227.

[13] Li Y, Cai YF, Zhao M, et al. Risk factors between intracra-
nial - extracranial atherosclerosis and anterior - posterior circula-
tion stroke in ischaemic stroke[ J]. Neurol Res, 2017, 39

(1):30-35.

[14] Hu C, Jia WP. Diabetes in China: epidemiology and genetic
risk factors and their clinical utility in personalized medication
[J]. Diabetes, 2018, 67(1) : 3-11.

[15] Kaciiova M, Zmeskalova A, Kotinkova L, et al. Inflammation;
major denominator of obesity, type 2 diabetes and Alzheimer’ s
disease-like pathology? [J]. Clin Sci (Lond) , 2020, 134(5) .
547-570.

[16] Stomka T, Drelich-Zbroja A, Jarzabek M, et al. Intima-media
complex thickness and carotid atherosclerotic plaque formation in
Lublin’ s population in the context of selected comorbidities[ J]. J
Ultrason, 2018, 18(73) : 133-139.

[17] Bulut A, Avci B. Carotid intima-media thickness values are signif-
icantly higher in patients with prediabetes compared to normal glu-

cose metabolism|[ J]. Medicine ( Baltimore), 2019, 98 (44) .
el7805.

[18] Trojova I, Kozarova M, Petrasova D, et al. Circulating lipopolysac-
charide-binding protein and carotid intima-media thickness in ob-
structive sleep apneal J]. Physiol Res, 2018, 67(1) : 69-78.

[19] Manzoni G, Oltolini A, Perra S, et al. Resting whole body energy
metabolism in class 3 obesity; from preserved insulin sensitivity to
overt type 2 diabetes[ J]. Diabetes Metab Syndr Obes, 2020, 13
(5):489497.

[20] Seo DH, Kim SH, Song JH, et al. Presence of carotid plaque is

- 579 -



[21]

[23]

[24]

[25]

[26]

[27]

Journal of International Neurology and Neurosurgery 2020,47(6)

associated with rapid renal function decline in patients with type 2
diabetes mellitus and normal renal function[ J]. Diabetes Metab
J, 2019, 43(6) : 840-853.

Ogurtsova K, da Rocha Fernandes JD, Huang Y, et al. IDF dia-
betes atlas: global estimates for the prevalence of diabetes for 2015
and 2040[ J]. Diabetes Res Clin Pract, 2017, 128(7) . 40-50.
bt 25000, F3C5%. S50 BRA 1 S A PR IORE B 585 U
EPRIBETC L) ] [ BR b 2 o b 28 S B AR, 2020, 47
(3):268-271.

Ozgonul C, Sertoglu E. Accurate use of neutrophil/lymphocyte ra-
tio in patients with age-related macular degeneration[ J]. Ocul Im-
munol Inflamm, 2016, 24(3) : 359-360.

Ozgonul C, Sertoglu E, Ayyildiz O, et al. Novel biomarkers for
patients with idiopathic acute anterior uveitis: neutrophil to lym-
phocyte ratio and platelet to lymphocyte ratio[ J]. Int J Ophthal-
mol, 2017, 10(2) : 262-266.

Yiiksel M, Yildiz A, Oylumlu M, et al. The association between
platelet/lymphocyte ratio and coronary artery disease severity[ J].
Anatol J Cardiol, 2015, 15(8) : 640-647.

Idil Soylu A, Arikan Cortcu S, Uzunkaya F, et al. The correlation
of the platelet-to-lymphocyte ratio with the severity of stenosis and
stroke in patients with carotid arterial disease [ J]. Vascular,
2017, 25(3) : 299-306.

(ygarden H. Carotid intima-media thickness and prediction of car-

[28]

[29]

[30]

[31]

[32]

[33]

-+ 580 -

diovascular disease [ J ]. J Am Heart Assoc, 2017, 6 (1):
€005313.

Debbich A, Ben Abdallah A, Maatouk M, et al. A spatiotemporal
exploration and 3D modeling of blood flow in healthy carotid artery
bifurcation from two modalities : ultrasound-doppler and phase con-
trast MRI[J]. Comput Biol Med, 2020, 118(6) : 103644.
ARSEWR, VPN, B RIS, S8 L ATVA L CD40 LIRS 2 il
HESEEE SIS RBER AR [T]. H R ZRT 3 2 S R 2%
AR, 2020, 47(4) . 382-386.

Bragg F, Li L, Bennett D, et al. Association of random plasma
glucose levels with the risk for cardiovascular disease among Chi-
nese adults without known diabetes[ J]. JAMA Cardiol, 2016, 1
(7). 813-823.

Kim EY, Lee JW, Yoo HM, et al. The Platelet-to-lymphocyte ra-
tio versus neutrophil-to-lymphocyte ratio: which is better as a
prognostic factor in gastric cancer? [J]. Ann Surg Oncol, 2015,
22(13) : 43634370.

Ekelgf S, Jensen SE, Rosenberg J, et al. Reduced oxidative stress
in STEMI patients treated by primary percutaneous coronary inter-
vention and with antioxidant therapy: a systematic review [ J].
Cardiovasc Drugs Ther, 2014, 28(2) . 173-181.

Balta S, Celik T, Mikhailidis DP, et al. The relation between ath-
erosclerosis and the neutrophil-lymphocyte ratio[ J]. Clin Appl
Thromb Hemost, 2016, 22(5) : 405411.





