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Influencing factors of minor amputation in lower limb arteriosclerosis obliterans patients with foot ulcer
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[ Abstract ]| Objective To explore the influencing factors of minor amputation in lower limb arteriosclerosis
obliterans (LLASO) patients with foot ulcer. Methods The clinical data of 179 LLASO patients with foot ulcer who
were admitted to Department of Vascular Surgery, Shanghai Traditional Chinese Medicine-Integrated Hospital Affiliated to
Shanghai University of Traditional Chinese Medicine from Jan. 1 to Dec. 30, 2020 were retrospectively analyzed. Univariate
and multivariate analyses were used to screen the potential high-risk factors of amputation in LLASO patients with foot ulcer,
and Kaplan-Meier survival analysis was used to explore the relationship between high-risk factors and amputation survival.
Results In 179 LLASO patients, 41 minor amputations occurred during the follow-up period. Multivariate logistic regression
analysis showed that low albumin level, high neutrophil to lymphocyte ratio (NLR), lipid-lowering therapy and ulcer site were
the influencing factors of amputation in LLASO patients with foot ulcer (all <<0.05). After adjusting for the effects of age,
Wagner classification and ulcer area, high NLR and plantar forefoot ulcer were independent influencing factors of amputation
in LLASO patients with foot ulcer (odds ratiol OR] =8.211, 95% confidence interval [ CI|1.774-37.998, P=0.007; OR=2.919,
95% CI 1.040-8.484, P=0.031). Kaplan-Meier survival analysis showed that the amputation-free survival time of patients in
the high NLR group (NLR=2.00, n=136) was significantly shorter than that of those in the low NLR group (NLR<<2.00,
n=43) (85, 9] months vs 11[7, 15 ] months, P=0.020). Conclusion Low albumin level and high NLR are associated with
amputation in LLASO patients with foot ulcer, and high NLR has predictive value for ulcer progression to amputation.
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T BhKAE AL ZE5E (lower limb arteriosclerosis
obliterans, LLASO ) J& i F T 1 K A 8 ik & BE A&
AT R ERAR AL, T R R A FR AN 4
FRUIREREAT, DARIBRIEBAT . /INRALFR IR AN IS St
Uit PR AR R B PR A A A5 1 P i 1 3R IR Oy T BAE
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11 JAfIRR  2EFE20204F1 H1HE 12 H30H
T g B2 R I T P BE A A B B K
EHR2 H E 22 W LLASO (Fontaine V2% )
T AR ETT2 B WARRIRE: (1) T
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angiography, CTA ) B (8 2 % 18 75 A A $21
A WA T i A b E AR A E (2) B
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(5) Fik>40 %, G LB, T TED
3AHBEV . HEBRPRE: (1) CTA. B L)
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(2) CTA SRt 225 8 75 A A B2/ A7 A A
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mIRGEIEE;  (4) BIFFIIREER SOE/EZE T
BT (5) AR bl I HISE T .

12 #8% 3L LLASO: T T Rishkififb 558
A i B K A BRE JE  EEpe AR B 2, i RO AR A
PRI LA, | R (B R B AT . B R
I PRTm L 28 2 A 0t 97 BCOR AL 55 1) 0 1 0 e 1
W, R A B S KA AR I AR AR A R sk SR
TR, mIMER: IEERAEEZY . A i
JES 52 5l A BERT I H > 140/90 mmHg (1 mmHg=
0.133kPa) . &I IRHAHGRIT 25 s 1E
AHOCHEINE L o H AR S . A AR s I
JHTRBTANIE 1A H 5 8 2RI 3 2 sl
WA H HarE Rl =0 1A H o AR
LR PR A 2 BN R T Rk i R B U . B
. SRR R R R N SRR B A
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13 #HARZHEHE Ry WP REAR AR
— S, BIBHPESS R s A A i D oA
A 5~10 £, ARWFITH BRI EECE 41,
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14 —#FHRE — A H 2RO R Y
PERI . AR . RS DRI S RS PR
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. OB . B IhREAN A L A8 PERHZE TR AT .
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Vil S0 46 b8, A5G 404, ke gt
B, bR An TR, MR EC CRP . S T
MR . MU, BbmsrE e, SAHEEE . H
=WE. REEIRES. SEEREN . W HE
M. IL-6, ZASHE AL, MALEF, #A Yk
it 7Koo AR ARG AR S, e LR S = 4
PR R Ay 2578 5 . R T r PR 20 A / 96k T 4 L e
& ( neutrophil to lymphocyte ratio, NLR ) I g H
ROC Zeifi e e fih FHE, Ik & o R .
Ik NLR 4 .

1.6 % it % & 2 ) F Epidata 3.1 4k {4 & 37
LLASO f& # 1) s K %8 LR 122, i 1] SPSS 25.0
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AT G220 W BIESS BT =GR
Xts KoR, AR BRI kg AR ER Y
THEZRIDAR A Z Rk, B %) &
7N, W2 ] HE K FH Mann-Whitney U K5 565 114K
PERIABIECRN B8R, d1m] FLBCR 7 K ek
Fisher ffi DIME A vk . J 3 B AR 20 #7 (P<<0.10)
WA AR 5, SRS SR A AL [l 2 0 e Y FE 1) 52
MR 2R, 5] AHADAR X R T IE S 2
% logistic [0 943 #7. >k FH Kaplan-Meier 3 315
Hh S JC R A A R f el A AEith 2, ZH R A= A7t
2y LLBCR ] log-rank #55 o  X T3 Bk e (E &
DR PR 2R F 2 S AN TR b . K50
JKUE (o) 4 0.05,

2 &% B

2.1 JRFRE 2020E1H1HZEI12H30HTF
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Beokl 12 A 303 4, HEBRTC T sk
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I P ZE 1 KA 9% 16 19 RV B ) P T 3 s,
B E I R TBm & 239 0, dE— 0k 5 HERR I
IRGERIASTEREF S 60 ], TN 179 i3 .
22 AAFH 179 1] LLASO &I iz
5110 4] (61.5%) . Z 69 i (38.5%) , B«
Fbh 159 = 1, 4R R 57~98 %, FRACAEIS ly 73
(76, 81) % . HEMAW#E 354 (19.6% ) , BL
A 13461 (7.3% )5 HAETWAHEZE 1814 (10.1% ) ,
MW 32 B (17.9% ) o #RIEF 41 6], Rk
Ji & 138 5], AR N 22.9%, 41 BB E T,
JERETARE 22 1] (53.7% ) , L BfE EREUE 19 6
(46.3%) o A IFHEIR G 142 1] (79.3% ) , =i
JE 128 ] (71.5%) , 5095 92 fl (51.4% ) , &
Uife A4z 28 i (15.6% ) o 179 fi 35 A BE D5 s ]
H4~19H, HRETIEE S 7ANH .

23 FERESH

231 — BRI RAEAE A R PR R
IBIT . P/ MEEREE IR 1) - L) B IR 25 9%k
>4 R LI TR (P 34<<0.05)
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0.05) . WFE 1.

232 REWEHIHIEN 179 B LLASO & 3 2 4 ik
Y R, Wagner 1 2% 1741, I 25661, 1%k

106 ;&I BEuk i 18 4] (10.1%) , J&HEBh 4%
BRIz 82 4] (45.8% ) , i B H 55 23 fil
(12.8%) , J5 BnZ 42 1) (23.5% ) Ko e Rk
5 14 4 (7.8% ) 5 BUZMEAN 0.46~9.70 cm®,

o AR R 1.23 (091, 1.88) em’s 15t 9% ¥R 0 7E
W2 [R] 22 58 it 2408 L (P<0.05) , Wagner 43
AN AR P A ) 22 S Gt L (P>
0.05) . WL#% 2.

233 R FIEAA BB E AT R

NLR (& . % R H AR B3t 38 1
KM (PF1<<0.05) , HARFRARLE P [H] 22 5
WG #E L (P>0.05) o W3 3.

24 3RESH ARG, # Likgs R
th P<<0.10 W28 T R B A A Z R 51
% logistic [543 #r i — 20 i BEAH DG AR 5, 25 10
7~ AE KR (h=0.815, OR=2.260, 95% CI
1.049~4.869, P=0.037) . FEIEIHYT (b=—0.797,
OR=0.451, 95% CI 0.208~0.977, P=0.043) .

B2 B EB Bt 9% (b=1.063, OR=2.895, 95% CI
1.143~7.328, P=0.025) . NLR & (bh=2.337,

OR=10.353, 95% CI 2.290~46.795, P=0.002)

AT RER N R N s R 2R . ROEARIS . 15t
37 AL Wagner 732 520 J5, 22 EK logistic [A]
H A as R woR, iRt (b=1.071, OR=
2919, 95% CI 1.040~8.484, P=0.031) #INLR
5 (b=2.106, OR=8211, 95% CI 1.774~37.998,
P=0.007) j& LLASO £ Jf /& 815t Iz 8 & AU % ik
SEECWR R 2R, T A KSE R (h=0.755, OR=
2.128, 95% CI0.946~4.790, P=0.068) HIFENEIA
57 (b=—0.724, OR=0.487, 95% CI 0.220~1.068,
P=0.072) AN EmEE,

2.5 NLR 5 LLASO 4~ JF % 3k it %5 & 4 A6 &
Bk % 179 B LLASO & JF 12 3 5t 5 /B & R
P& NLR 4 ROC 1£k ( AUC 1 Jy 0.646, RAFE N
0.951, Fr5FEHR 0.695, K 1A ) BYFHAEIG FHERI 5>
7 NLR 2H (NLR=2.00, 136 i ) HI{k NLR 2H
(NLR<C2.00, 43 ] ) , ] Kaplan-Meier 4= {74}
MrZef7¢ 1 NLR XF LLASO &9 itz g
B, 4559 (B 1B) oK, & NLR 4 F1%
NLR 4 JC B A At el 23 8 (5, 9) A
AR (7, 15) A, WA EAFMLER A5
¥ (f=5381, P=0.020) .
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Tab 1 General and clinical features of LLASO patients with foot ulcer in amputation and non-amputation groups

Index Amputation N=41 Non-amputation N=138 Statistic P value
Agelyear, M (Q,, Op) 73 (67, 75) 74 (67, 82) Z=1.206  0.230
Male, n (%) 29 (70.7) 81 (58.7) 1=1933 0.164
Smoking, 7 (%) 7=1885 0390
Current 6 (14.6) 12 (8.7)
Ever 4(9.8) 9 (6.5)
Never 31(75.6) 117 (84.8)
Drinking, 7 (%) 1=3742  0.154
Current 12 (29.3) 23 (16.7)
Ever 8 (19.5) 24 (17.4)
Never 21(51.2) 91 (65.9)
Location, 7 (%) 7=0.032 0.858
Town 38 (92.7) 129 (93.5)
Rural area 3(7.3) 9 (6.5)
Mobility, 7 (%) 2£=0.609  0.435
Partially independent 38(92.7) 122 (88.4)
Entirely dependent 3(7.3) 16 (11.6)
Course of disease, 7 (%) 7=2225 0329
<3 months 10 (24.4) 51 (37.0)
3-6 months 13 (31.7) 36 (26.1)
>6 months 18 (43.9) 51 (37.0)
History of no-traumatic lower limb amputation, n (%) 9 (22.0) 49 (35.5) 7=2.652  0.103
History of vascular reconstruction, 7 (%) 15 (36.6) 70 (50.7) 1=2.534  0.111
Comorbidity, 7 (%)
CHD 16 (39.0) 76 (55.1) 1=3259 0072
Hypertension 30(73.2) 98 (71.0) 27=0.072 0.788
Diabetes mellitus 33 (80.5) 109 (79.0) 27=0.044 0.835
COPD 2 (4.9) 10 (7.2) 2=0283  0.594
Renal insufficiency 6 (14.6) 22 (15.9) 27=0.041  0.840
Medication, n (%)
Lipid-lowering 14 (34.1) 78 (56.5) 21=6335  0.012
Antiplatelet aggregation 20 (48.8) 93 (67.4) 7=4.704  0.030
Glycemic control 30 (73.2) 107 (77.5) 21=0335  0.562
BP control 27 (65.9) 95 (68.8) 2£=0.130 0.718
Number of drugs taken>>4, n (%) 13 (31.7) 70 (50.7) 7=4597  0.032

LLASO: Lower limb arteriosclerosis obliterans; CHD: Coronary heart disease; COPD: Chronic obstructive pulmonary disease;
BP: Blood pressure; M (Q,, Oy): Median (lower quartile, upper quartile).

®2 HBESKREEA LLASO 57 B ARinm EE K E MR m I

Tab 2 Characteristics of foot ulcer in LLASO patients with foot ulcer in amputation and non-amputation groups

Index Amputation N=41 Non-amputation N=138 Statistic P value
Wagner classification, 7 (%) £ =4338 0.081
I 5(12.2) 12 (8.7)
I 7(17.1) 49 (35.5)
1T 29 (70.7) 77 (55.8)
Ulcer site, 7 (%) £ =4.996 0.025
Plantar forefoot 34 (82.9) 89 (64.5)
Hind plantar 7(17.1) 49 (35.5)
Ulcer area/cm’, M (Q,, O,) 1.16 (0.89, 1.70) 1.29(0.93, 1.91) Z=1.599 0.112
LLASO: Lower limb arteriosclerosis obliterans; M (Q,, Q.): Median (lower quartile, upper quartile).
2.6 HFALLE LLASO &-5F 23Rt % &4 Buey 4R (K12) R, B2 Bistz 55 L it

2HEXEZ K179 fﬁuLLAsoﬁafFE%K‘m%%%*E BE B C B A AR R A B 11 (9, 13) A
it RO AR R BRI BG AUR S BB AR 13 (9, 15) N H, WAL 2E S g0
WAL, K H Kaplan-Meier & fF/rMEIR T BB FE X (=2.672, P=0.102) .
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Tab 3 Laboratory indexes of LLASO patients with foot ulcer in amputation and non-amputation groups

n (%)

Index Amputation N=41 Non-amputation N=138 i value P value

Hemoglobin<<90 g+L ™" 2 (4.9) 22 (15.9) 3.333 0.068
HbA1c>6.0% 35(85.4) 117 (84.8) 0.008 0.927
FPG>6.1 mmol*L™"' 28 (68.3) 80 (58.0) 1.567 0.457
Interleukin 6>17 pgemL ™" 21(51.2) 67 (48.6) 0.090 0.764
CRP=10 mg-L™" 22 (53.6) 54 (39.1) 2.731 0.908
White blood cell=10X10° L™ 9 (22.0) 24 (72.4) 0.437 0.509
Neutrophil=10%x10° L™ 5(12.2) 11 (8.0) 0.693 0.405
Lymphocyte<<1.1X10° L ' or >3.2X10° L' 16 (39.0) 30 (21.7) 4.496 0.026
NLR=>2.00 39 (95.1) 97 (70.3) 8.899 0.003
Albumin<<35 g*L™"' 24 (58.5) 60 (43.4) 2.878 0.090
Apolipoprotein A1=300 mg*L "' 21(51.2) 54 (39.1) 1.898 0.168
Serum creatinine =120 pmol*L "' 7(17.1) 20 (14.5) 0.164 0.685
SOD<11UsmL ' or >215UemL " 11 (26.8) 38 (27.5) 0.008 0.929
LDL>3.37 mmol-L™" 29 (70.7) 109 (79.0) 0.306 0.580
HDL=1.00 mmol-L™"' 13 (31.7) 68 (49.3) 3.938 0.047
Total cholesterol=5.18 mmol+L ™" 4(9.8) 29 (21.0) 2.664 0.103
Triglyceride=1.7 mmol*L ' 10 (24.4) 43 (31.2) 0.695 0.404

LLASO: Lower limb arteriosclerosis obliterans; HbAlc: Glycosylated hemoglobin; FPG: Fasting plasma glucose; CRP: C reactive

protein; NLR: Neutrophil to lymphocyte ratio; SOD: Superoxide dismutase; LDL: Low density lipoprotein; HDL: High density lipoprotein.
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Fig1 Effect of NLR on amputation in LLASO patients with foot ulcer

A: ROC curve of NLR and minor amputation of LLASO patients with foot ulcer; B: Kaplan-Meier survival curves of NLR and minor

amputation in LLASO patients with foot ulcer. NLR: Neutrophil to lymphocyte ratio; LLASO: Lower limb arteriosclerosis obliterans;

AUC: Area under curve; ROC: Receiver operating characteristic.
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Fig2 Kaplan-Meier survival curves of ulcer site and
amputation in LLASO patients with foot ulcer

LLASO: Lower limb arteriosclerosis obliterans.
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&, W —EFEEE W LLASO B E ARG, A
TG B R 240 BT 3 s 2 32 B BRI 7 At i /A 2R
SERYT B AR HOAD E AE P R R BB 4L R 22 S
Giitegm L (PH<0.05) , gk— R B A 1
4T 2 I K logistic A Hri 7R, BENGIRTT X
TR R E R S B . (OR=0.451, 95% CI
0.208~0.977, P=0.043) , MfEAIEHABKR R (4F
% . Wagner 73 Z% Fl 53 AL ) ROSE IR 5, BEARTA
ST PR B Y 52 e R (OR=0.487, 95% CI
0.220~1.068, P=0.072) , iX Ui W FE ARG YT Al AE
FEA RS m A ) A

B E IR BB A o) — T
IM3H PR P E AT ML E SRR RAR B Y SE 00 = 45
bR, —HMI52 4+, Myron Johnson 25 48 ) IfiL 17
8K 12— R8T CRP FILT 4 M it R 2 (4 2Pk
WA, HACEIHANRE RN AR N 8 SRR . T
Molnar 45148 H il T A5 ORN 25 372 22 18] 52 24 1
FPHE IR, RMEFE RN A K22 S A,
AT AR 2 5 H 7 TR RS IR SR WK R B 5 |
A, BRI AT A BERT I 8 KA A 2
FIWT B TS W EESH iGN, AR REER,
ZHZE P RN, HE KK & LLASO
B IR B R SRR R, AERIE
HAH R Em)E, 2R Z 0P A EAKE
TRIFAS R W97 & M s ¥y A S 5% i IR ( OR=
2.128, 95% CI 0.946~4.790, P=0.068) . REFEHT
e, BTSSR R R, SR
SRR EN AR, BREE ., ZREMT
TG F HAth P28 520 J 1) 22 TH 2% logistic [B1 05 43 Hr
SERPLR, TR B Z /2 LLASO 4 Jf 2 #F 5t
7 BB E BN 2R (OR=2.919, 95% CI
1.040~8.484, P=0.031) . IR I, LLASO & #
B IR A LU kR TR 22 0, R AR 5
W AL (e 10z 3N 30 o3 R iy B 5 2 RN S
JEBREREE A, LRGBS AR Y
HEAERFR, ST L 0 TR A A7 B (] 22
SRGFE L (P=0.102)

SN N A T Bh ks AR A & A S R TR Y
EEALE, WRBUGMELLA AR E RN, HIit,
FIRATE W RAEFRFRATTAN 18 B s 2
IRWFFE A 2 — o SCHRIRGE, PR 40 i REAS 43l
PRAEA T/ -, I sh ik i 48 BE R AL, 1 ik EL 40

M REASIE LT T AR SORE S . FRARARAE
AT T K R E LS Bk R R A
AW R, T R AN I RE S R A R
K A, JFC v i B 1 R ] o A S EC R R 73
F14) 4% figk RIS P B2 0300, DT Jom ek 8l ok ok A £
AROL Balta 45 PPV HFSE R, NLR 54 B JAE A
N IKAEAL 77 37 A 56 . Bath %5 $2 11 NLR T RE 1T
A sh ks R AR AL A HIUS 078 R bR . AHIETE
1 HoA PR 252 J5 19 22 TR & logistic [71H 70 Hr 45
JAR NLR &2 LLASO A 1 i 5515t 8 5 AU )
MM 2 (OR=8.211, 95% CI 1.774~37.998,
P=0.007) . LA, AWFFTHHE ROC 115 2 1Y
NLR ) f A% s 5885 A 4L 9% 61 53k 55 NLR 41 il
IR NLR 4, #F—24K%% NLR 58RI KR, 45
PE/R AR NLR 20 8 35 1) Jo U AE A2 TS T 5 NLR
H, ZRAESITFEX (P=0.020) . Fit, NLR
SCVFANURT LA S e 3 Jok ok e B Ak 8 25 44K PR 9 R
2, AT RS T LLASO A& I /2 3 15t 7 £ 34 Ui
W LE A Db

Zi L ik, AR WoR7E LLASO A3 2
Witz B T, A KR NLR & & LLASO
A I R R BB R, 1 NLR &5 0
XoF R BBz 1 R A AU TN 6

[Z& % X #k]

[1] HAMBURG N M, CREAGER M A. Pathophysiology of
intermittent claudication in peripheral artery disease[J].
Circ J, 2017, 81: 281-289.

[2] CAMPIA U, GERHARD-HERMAN M, PIAZZA G,
GOLDHABER S Z. Peripheral artery disease: past,
present, and future[J]. Am J Med, 2019, 132: 1133-
1141.

[3]  BOLTON L. Peripheral arterial disease: scoping review
of patient-centred outcomes[J]. Int Wound J, 2019, 16:
1521-1532.

[4] CRIQUIM H, ABOYANS V. Epidemiology of peripheral
artery disease[J]. Circ Res, 2015, 116: 1509-1526.

[5] ABU DABRH A M, STEFFEN M W, UNDAVALLI C,
ASI N, WANG Z, ELAMIN M B, et al. The natural history
of untreated severe or critical limb ischemial J/OL].
J Vasc Surg, 2015, 62: 1642-1651.¢3. DOIL: 10.1016/j.
jvs.2015.07.065.

[6] FORSYTHE R O, BROWNRIGG J, HINCHLIFFE R J.
Peripheral arterial disease and revascularization of the
diabetic foot[J]. Diabetes Obes Metab, 2015, 17: 435-
444,



© 914

MR R 20224E 8 H, 43 %

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

LINJ H, JEON SY, ROMANO P S, HUMPHRIES M D.
Rates and timing of subsequent amputation after initial
minor amputation[J]. J Vasc Surg, 2020, 72: 268-275.
SPOORENDONK J A, KROL M, ALLEMAN C. The
burden of amputation in patients with peripheral arterial
disease in the Netherlands[J]. J Cardiovasc Surg (Torino),
2020, 61: 435-444.

LAVERY L A, ARMSTRONG D G, HARKLESS L B.
Classification of diabetic foot wounds[J]. J Foot Ankle
Surg, 1996, 35: 528-531.

UNWIN N. Comparing the incidence of lower extremity
amputations across the world: the global lower extremity
amputation study[J]. Diabet Med, 1995, 12: 14-18.
MORLEY R L, SHARMA A, HORSCH A D,
HINCHLIFFE R J. Peripheral artery disease[J/OL]. BMJ,
2018, 360: j5842. DOI: 10.1136/bmj.j5842.

MALYAR N, FURSTENBERG T, WELLMANN ],
MEYBORG M, LUDERS F, GEBAUER K, et al.
Recent trends in morbidity and in-hospital outcomes of
in-patients with peripheral arterial disease: a nationwide
population-based analysis[J]. Eur Heart J, 2013, 34:
2706-2714.

KOHN C G, ALBERTS M J, PEACOCK W F, BUNZ T J,
COLEMAN C I. Cost and inpatient burden of peripheral
artery disease: findings from the national inpatient
sample[J]. Atherosclerosis, 2019, 286: 142-146.

GAU B R, CHEN H Y, HUNG S Y, YANG H M, YEH
J T, HUANG C H, et al. The impact of nutritional status
on treatment outcomes of patients with limb-threatening
diabetic foot ulcers[J]. J Diabetes Complications, 2016,
30: 138-142.

[15]

[16]

[17]

[18]

[19]

[20]

[21]

MYRON JOHNSON A, MERLINI G, SHELDON ],
ICHIHARA K; Scientific Division Committee on Plasma
Proteins (C-PP), International Federation of Clinical
Chemistry and Laboratory Medicine (IFCC). Clinical
indications for plasma protein assays: transthyretin
(prealbumin) in inflammation and malnutrition[J]. Clin
Chem Lab Med, 2007, 45: 419-426.

MOLNAR J A, VLAD L G, GUMUS T. Nutrition and
chronic wounds: improving clinical outcomes|J]. Plast
Reconstr Surg, 2016, 138(3S): 71S-81S.

R RRARFE AR T A W OB PR
BF BB N R ] ZRERIR A #2021,
56:608-612.

CHOI Y H, HONG Y J, AHN Y, PARK I H, JEONG
M H. Relationship between neutrophil-to-lymphocyte
ratio and plaque components in patients with coronary
artery disease: virtual histology intravascular ultrasound
analysis[]]. J Korean Med Sci, 2014, 29: 950-956.
BATH J, SMITH J B, KRUSE R L, VOGEL T R.
Neutrophil-lymphocyte ratio predicts disease severity
and outcome after lower extremity procedures|J]. J Vasc
Surg, 2020, 72: 622-631.

BALTA S, CELIK T, MIKHAILIDIS D P, OZTURK C,
DEMIRKOL S, APARCI M, et al. The relation between
atherosclerosis and the neutrophil-lymphocyte ratiol[J].
Clin Appl Thromb Hemost, 2016, 22: 405-411.

BALTA S, KURTOGLU E, KUCUK U, DEMIRKOL
S, OZTURK C. Neutrophil-lymphocyte ratio as an
important assessment tool[J]. Expert Rev Cardiovasc
Ther, 2014, 12: 537-538.

(AXHmE] B



