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[ Abstract ]| Objective To systematically evaluate the relationship between neutrophil to lymphocyte ratio (NLR) and
prognosis of patients with lower extremity peripheral arterial disease (PAD). Methods Studies on NLR and lower extremity
PAD were retrieved from PubMed, Scopus, Web of Science, CNKI, Wanfang data, VIP and SinoMed till Dec. 31, 2021. First
author, publication year, country, study type, sample size, gender, age, smoking, comorbidity, average NLR, NLR threshold,
outcome and follow-up time were collected. The quality of the included studies was evaluated with Newcastle-Ottawa scale.
Stata 16.0 software was used to calculate the effect size of different outcomes in lower extremity PAD patients with high or
low NLR by random-effect model. Results A total of 17 articles were included (=4 554). Meta analysis showed that all-
cause death, amputation and restenosis were closely associated with high NLR and the combined effect sizes were hazard
ratio (HR)=1.93 (95% confidence interval [CI] 1.21-3.10), HR=1.92 (95% CI 1.43-2.59) and odds ratio (OR)=1.76 (95% CI
1.13-2.75), respectively. Subgroup analysis suggested that high NLR was predictive of all-cause death, amputation and
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restenosis in lower extremity PAD patients within 1 year after intervention, with AR being 3.24 (95% CI 1.96-5.35), HR being
2.64 (95% CI 2.10-3.31) and with OR being 2.44 (95% CI 1.09-5.43), respectively. /ZR of all-cause death in lower extremity
PAD patients with high NLR treated conservatively was 2.82 (95% CI 2.08-3.84), while high NLR was not associated with
amputation. Conclusion High NLR is closely associated with all-cause death, amputation and restenosis after intervention,

which can be used as a predictor of amputation, all-cause death and in-stent restenosis in lower extremity PAD patients 1 year

after intervention.

[ Key words | peripheral arterial disease; arteriosclerosis obliterans; neutrophil to lymphocyte ratio; amputation; all-

cause death; restenosis; risk factors; cohort studies
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Tab 1 Basic information of included studies

Study Year Region Type N Male,n  Age'/year Smoking, n
Su, etal "’ 2021 China PC 195 101 74.00 46
Gonzalez-Hernandez, et al' '’ 2021 Spain RC 150 103 72.00 122
Coelho, et al'™*' 2021  Portugal RC 345 106 73.00 136
Pasqui, et al ' 2022 ltaly RC 168 125 77.80 55
Yang, et al ' 2020  China RC 199 109 69.80 108
Lee, et al ' 2020  Australia RC 95 2218 65.00 42
Chang, et al ' 2018 China PC 180 57 68.00 89
Pourafkari, et al'”’ 2018  United States RC 1228 78 67.00 -
Luo, et al”’ 2015 China RC 172 141 71.98 100
Tasoglu, et al ™ 2014 Turkey — 104 1694 69.00 74
Chan, et al'*"’ 2014  Australia RC 83 — 81.00 —
Erturk, et al 2’ 2014 Turkey RC 508 — 64.00 266
Gonzéalez-Fajardo, et al >’ 2014  Spain RC 561 — 74.00 362
Kullar, et al** 2012 United Kingdom RC 126 187 75.00 30
Spark, et al >’ 2010  Australia RC 171 83 72.00 103
Wu, et al ' 2021 China RC 92 — 72.33 41
Wang, et al*’ 2016  China RC 177 122 — 87
Comorbidity, . NLR cut-off Duration of
Study HBP DM CR)II CAD NLR value Outcome follow up/month
Su, etal"’ 124 42 75 — 820 8.00  Death and amputation 12
Gonzalez-Hernandez, et al'? 94 57 44 — 2.73 3.95 Death, amputation, and restenosis 24
Coelho, et al'™’ 95 30 157 57 436 540  Amputation 12
Pasqui, et al' ¥’ 54 21 45 19  6.70 557  Death and amputation 26"
Yang, et al*’ 115 — 50 — 3.99 43 Restenosis 12
Lee, et al>® 34 — 31 22 — 2.75 Restenosis 24
Chang, et al'® 919 — — — — 3.62 Restenosis 12
Pourafkari, et al''”’ 632 395 665 205 3.04 3.71  Amputation and death 120
Luo, etal”’ 30 — 24— 451 3.80  Amputation 34
Tasoglu, et al ™’ 39 — 24 12 270 320  Amputation 39°
Chan, et al*"’ 46 12 49 —  — 525  Amputation 12
Erturk, et al >’ 213 110 207 18  — 3.00  Death 20
Gonzalez-Fajardo, et al™ 258  — 131 67 - 5.00 Amputation and death 60
Kullar, et al® 29 — 48 — — 5.85 Restenosis 12
Spark, et al ®*’ 4 8 14 15 — 525  Death 9°
Wu, et al!”’ 43 5 55 — 5.94 8.79 Restenosis >12
Wang, et al'"*’ 28 17 54 45— 570  Death 12

“— indicates missing data. “: Mean; *: Median. PC: Prospective cohort study; RC: Retrospective cohort study; HBP:

Hypertension; DM: Diabetes mellitus; CRI: Chronic renal insufficiency; CAD: Coronary artery disease; NLR: Neutrophil to

lymphocyte ratio.
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Fig1 NOS evaluation of included studies

=

Green indicates that the entry is low risk, yellow indicates that the entry is unclear, and red indicates that the entry is high risk. NOS:

Newcastle-Ottawa scale.

Study HR(95% CI)  Weight/%
Surgical treatment
10 years
Pourafkari, et al'”) 1.10 (1.07, 1.12) 23.59
1 year
Su, et all!!! — B 360(203,638)  20.08
Pasqui, ct al™¥ = 230(0.82,648)  15.00
Heterogeneity: 7=0.00, ”=0.00%, H?=1.00 —l>—  3.24(1.96,5.35)

Test of 6=6;: O(1)=0.55, P=0.46

2 years
Gonzalez-Hernandez, et all'? — R — 2.31(1.18,4.52) 19.02
Gonzélez-Fajardo, et al®! —— 0.59 (0.42, 0.82) 22.31

Heterogeneity: 2=0.86, ’=92.23%, H’=12.87 ———— i —— 1.13 (0.30, 4.31)
Test of 6=6;: O(1)=12.87, P<0.01

Overall . 1.56 (0.80, 3.03)
Heterogeneity: =0.49, ’=93.50%, H*=15.39

Test of 0=0;: O(4)=37.03, P<0.01

Conservative treatment

Wang, et all'®¥) —— 3.55(2.03,6.19) 12.54
Erturk, et al®? —B— 2.70 (1.71, 4.27) 13.30
Spark, et al®’) — 2.30 (1.23, 4.30) 11.99
Heterogeneity: 7=0.00, =0.00%, H*=1.00 - 2.82 (2.08, 3.84)

Test of 6=6;: 0(2)=1.09, P=0.58

Overall < 1.93 (1.21, 3.10)
Heterogeneity: 7=0.38, ’=91.54%, H*=11.82
Test of 0=6): O(7)=74.21, P<0.01

Test of group differences: Op(1)=2.52, P=0.11

Random-effects REML model 0.25 0.5 1 2 4 8

B2 T PAD & NLR 5£EETH) meta TR E
Fig2 Meta-analysis forest plots for NLR and all-cause mortality of lower extremity PAD patients
PAD: Peripheral arterial disease; NLR: Neutrophil to lymphocyte ratio; //R: Hazard ratio; CI: Confidence interval; REML: Restricted

maximum likelihood.
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Study HR (95% CI) Weight/%
Surgical treatment ‘

10 years
Pourafkari, et all'”) 1.09 (1.07, 1.12) 21.78

1 year
Su, et al'! R — 3.29 (1.60, 6.75) 11.32
Coelho, et al!"™ - 2.67 (2.05,3.48) 19.37
Pasqui, et al!'¥ - 4.10 (1.00, 16.87) 4.76
Chan, et al?!] — . 1.97 (1.08, 3.61) 13.17

Heterogeneity: 7=0.00, ’=0.00%, H*=1.00 - 2.64 (2.10,3.31)

Test of 6=6;: O(3)=1.63, P=0.65

2 years
Gonzalez-Hernandez, et all'? — . 2.24 (1.05, 4.78) 10.74
5 years
Gonzalez-Fajardo, et al®*) N = 2.33(1.73,3.12) 18.87
Overall ‘ - 2.11 (1.49, 2.99)
Heterogeneity: 7=0.15, P=85.79%, H*=7.04
Test of 9=0;: 0(6)=86.93, P<0.01
Conservative treatment l
Luo, et all"”! o 1.14 (1.09, 1.20) 15.66
Tasoglu, et al2” ‘ — . 2.15 (1.41, 3.28) 11.95
Heterogeneity: 7=0.18, P=88.32%, H*=8.56 «“ 1.51 (0.81, 2.80)
Test of 6=0;: O(1)=8.56, P<0.01
Overall - 1.92 (1.43,2.59)
Heterogeneity: 7=0.15, P=98.20%, H*=55.66
Test of 9=0;: O(8)=97.40, P<0.01 w
Test of group differences: Ou(1)=0.85, P=0.36
Random-effects REML model 0.5 1 4 8 16 32
HR

B3 T PAD £ NLR 53K meta 537 7x K E
Fig3 Meta-analysis forest plots of NLR and amputation of lower extremity PAD patients

PAD: Peripheral arterial disease; NLR: Neutrophil to lymphocyte ratio; HR: Hazard ratio; CI: Confidence interval, REML: Restricted

maximum likelihood.
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Fig4 Meta-analysis forest plots of NLR and restenosis of lower extremity PAD patients after intervention

PAD: Peripheral arterial disease; NLR: Neutrophil to lymphocyte ratio; OR: Odds ratio; CI: Confidence interval; REML: Restricted

maximum likelihood.
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Fig 5 Funnel plots of publication bias

A: All-cause death; B: Amputation; C: Restenosis. SE: Standard error; OR: Odds ratio.
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