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Neutrophil-to-lymphocyte ratio to predict adverse events 
after percutaneous coronary intervention

Índice neutrófilo-linfocitario en la predicción de eventos adversos del 
intervencionismo coronario percutáneo

Suilbert Rodríguez Blanco1, Marleny Cruz Cardentey2, Abel Y Leyva Quert1, José M. Aguilar Medina1, Alain Gutiérrez López2,  
Mirta Pérez Yánes3

ABSTRACT
Introduction. The neutrophil-to-lymphocyte ratio is an inflammatory marker as-
sociated with cardiovascular risk. Objective: To determine the value of the neu-
trophil-to-lymphocyte ratio (NLR) to predict major adverse cardiovascular events 
(MACE) in patients treated with percutaneous coronary intervention. Methodologi-
cal design. prospective study including 101 patients. A binary logistic regression mo-
del was applied (P values = .05 were considered statistically significant and a 95% 
confidence interval). Results. a total of 29.7% developed adverse events,and the need 
for new target lesion revascularization (16.8%) was the most common finding. MACE 
kept a statistically significant association with: reduced left ventricular ejection frac-
tion (P = .021), multivessel coronary artery disease (P = .030), SYNTAX score (P< .001), 
multivessel procedure (P = .024), thrombus in the lesion (P = .004), true bifurcation 
lesion (P = .001), complex bifurcation technique (P = .044), number of implanted 
stents (P = .016), non-type A lesion treated (P = .011), absolute number neutrophi-
ls (P = < .001), and NLR 6 hours after the procedure (P = < .001). In the multivariate 
analysis, this ratio (P = .010, OR, 2.254; 95%CI, 1.217-4.178) was an independent pre-
dictor of major adverse cardiovascular events. Conclusions. In percutaneous coronary 
interventions, the neutrophil-to-lymphocyte ratio is an independent predictor of ma-
jor adverse cardiovascular events.

Keywords: neutrophil-lymphocyte ratio, major adverse cardiovascular events, percuta-
neous coronary intervention. 

RESUMEN
Introducción. El índice neutrófilo-linfocitario es un marcador inflamatorio, relaciona-
do con el riesgo cardiovascular. Objetivo: Determinar el valor del índice neutrófilo-lin-
focitario (INL) en la predicción de eventos cardiovasculares adversos mayores (ECAM) 
en pacientes tratados con intervencionismo coronario percutáneo. Material y mé-
todos. Estudio prospectivo en 101 pacientes. Se aplicó un modelo de regresión lo-
gística binaria (nivel de significación de 0,05 y confiabilidad del 95 %). Resultados. El 
29,7 % desarrolló eventos adversos y la necesidad de nueva revascularización de la 
lesión diana (16,8 %) fue el más frecuente. Los ECAM mostraron asociación estadís-
tica con: disminución de la fracción de eyección del ventrículo izquierdo (p=0,021), 
enfermedad arterial multivaso (p=0,030), puntaje SYNTAX (p<0,001), intervención 
multiarterial (p=0,024), trombo en la lesión (p=0,004), lesión en bifurcación verda-
dera (p=0,001), técnica en bifurcación compleja (p=0,044), número de  stent implan-
tados (p=0,016), lesión tratada no tipo A (p=0,011) y número absoluto de neutrófilos 
(p≤0,001) e INL  a las seis horas del proceder   (p≤0,001). En el análisis multivaria-
do este índice  (p=0,010, OR 2,254; IC95%: 1,217-4,178) fue predictor independiente 
de eventos cardiovasculares adversos mayores.  Conclusiones. En el intervencionismo 
coronario percutáneo el índice neutrófilo-linfocitario es un predictor independiente 
de eventos cardiovasculares adversos mayores. 

Palabras clave: índice neutrófilo-linfocitario, eventos cardiovasculares adversos mayo-
res, intervencionismo coronario percutáneo.
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INTRODUCTION

Major adverse cardiovascular events (MACE) associated 
with percutaneous coronary intervention (PCI) minimi-
ze procedural and clinical success alike. Percutaneous coro-
nary intervention triggers myocardial inflammation who-
se size and magnitude depends on the duration of the ische-
mia produced and is divided into 3 phases: 1) phase of alarm 
(release of protein molecules), 2) phase of leukocyte migra-
tion (neutrophil recruitment into the blood flow and tissue 
infiltrating lymphocytes with a corresponding decrease in 
blood), and 3) resolution phase.1,2

Elevated cardiac biomarkers are the clinical expression of 
the aforementioned cardiac inflammatory status. Consis-
tent with this, the neutrophil-to-lymphocyte ratio (NLR) 
marker is easy to establish, easy-to-use, cost-effective, repro-

ducible, and often available. The NLR is associated with a 
greater atherosclerotic load3, more chances of stent throm-
bosis,4 and type 4a myocardial infarction.5 
The PCI reduces the symptoms of myocardial ischemia, the 
risk of infarction, and mortality rate when it is successful.6 
The risk stratification of complications at the follow-up is es-
sential for secondary prevention purposes and imposes the 
search for markers associated with the results.7

The objective of this study was to determine the value of the 
NLR to predict MACE in patients treated with PCI.

METHODOLOGICAL DESIGN

This was a descriptive, correlational, and prospective study 
conducted between November 2018 and October 2019. 
Patients over 18 treated with PCI were included. The fo-
llowing patients were excluded: those with left ventricular 
ejection fraction (LVEF) < 30%, those treated with PCI on 
chronic total coronary occlusions, with myocardial revascu-
larization surgery the previous 3 months, patients with se-
vere pulmonary disease, neoplasm, on chemotherapy, with 
chronic blood disorders, on corticosteroid therapy over the 
last year, with chronic inflammatory disease, active infec-
tions, and patients who refused to participate in the study. 
The sample eventually included 101 patients.
The follow-up variable: MACE, as a composite endpoint, 
was defined based on the presence of some of the following 
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events during the hospital stay or at the follow-up: stent 
thrombosis, need for new target vessel revascularization, 
stroke, nonfatal myocardial infarction, need for new target 
lesion revascularization or cardiovascular death. All these 
events were studied separately. Cardiovascular death was de-
fined as deaths associated with cardiovascular complications 
such as myocardial infarction, stent thrombosis, stroke, ma-
lignant ventricular arrhythmias, and heart failure. 

Ethical considerations
This study was approved by the scientific research and tech-
nical review ethics committee. The patients’ informed writ-
ten consent was obtained prior to their participation in the 
study.

Techniques and procedures
leukogram conducted using the Pentra-DX NEXUS Hema-
tology analyzer. Parameters analyzed: neutrophils and lym-
phocytes were expressed as absolute values (#). The differen-
tial WBC count was performed based on the packed cell vo-
lume, shape of the nucleus, granules, chromatic appearance 
of the nucleus, and intensity of the stain. It was conducted 
up to 1 week prior to the PCI and repeated 6 hours after the 
PCI.

Follow-up
A minimum follow-up of 6 months and a maximum fo-
llow-up of 17 months were conducted (median follow-up, 
11-5 months).

Techniques of information processing and analysis
Qualitative variables were expressed as absolute numbers 
and percentages. Quantitative variables were expressed as 
mean and standard deviation (SD) when data had a normal 
distribution. For the lack of normal distribution, the me-
dian and interquartile range (IQR) [minimum and maxi-
mum] were used. In the univariate analysis performed for 
qualitative variables the chi-square test was used. The Stu-
dent t test was used when data had a normal distribution; 

on the contrary, the Mann-Whitney U test was used. A bi-
nary logistics regression model was used for the multivaria-
te analysis. Adjusted odds ratios (OR) and 95% confidence 
intervals were estimated for each variable. In all hypothe-
sis testing, P values = .05 and 95% confidence intervals were 
considered statistically significant.

RESULTS

Out of the 152 patients initially included, 51 had incomple-
te data in their medical records or were lost to the follow-up. 
In 30 (29.7%) of the 101 patients studied, at least, 1 MACE 
occurred. The most common adverse event was the need for 
new target lesion revascularization (17 patients/16.8%). Fi-
gure 1.
The mean age was 60.6 ± 12.8 years, and the main cli-
nical characteristics were diabetes mellitus (38.6%), pre-
vious myocardial infarction (49.5%), and PCIs performed 
in the acute coronary syndrome setting (56.4%). A total 
of 53.5% of the patients had multivessel coronary artery 
disease with a median/IQR in the SYNTAX score of 
11.0/15 points. A total of 31 patients (30.7%) were trea-
ted with multivessel PCI, 46.5% with the simple bifurca-
tion technique. The use of drug-eluting stents (DES) was 
predominant (76.2%). The angiographic success rate was 
92.1%. Table 1.
The absolute number of neutrophils prior to the PCI, accor-
ding to the median/IQR was 5.0/1 (a minimum of 2, and 
a maximum of 8), and 6.0/1 (4-10) after 6 hours; the NLR 
prior to the procedure was 3.0/1 (2-5), and 2.0/2 (6 hours la-
ter), although with a wider range (1-7). Table 2.
The variables associated with the presence of MACE were: 
LVEF (P = .021); 18 patients with left ventricular systolic 
dysfunction, multivessel coronary artery disease (21 cases, 
20.8% vs 33 cases, 32.7%; P = .030), SYNTAX score (P < 
.001), multivessel PCI (14/13.9% vs 17/16.8%; P = .024), bi-
furcation lesions (21/20.8% vs 30%/29.7%; P = .011), true 
bifurcation lesions (17/16.8% vs 16/15.8%;  P = .001), com-
plex bifurcation techniques, and number of stents implan-
ted, among others. 
Table 2 and figure 2 show that the absolute number of neu-
trophils 6 hours after the PCI was 7.0/2 vs 6.0/1; P < .001) 
and the NLR 6 hours after the PCI was 4.0/3 vs 2.0/1; P < 
.001) were associated with the presence of MACE. The absolu-
te number of lymphocytes 6 hour after the PCI showed a trend 
towards statistical significance (2.0/0 vs 2.0/1; P = .006).  
In the multivariate analysis, the SYNTAX score (P = .002; 
OR, 1.201; 95%CI, 1.067- 1.352), and the NLR after the 

Percutaneous coronary intervention (PCI
November 2018-October 2019

233 patients

152 patients initially included

101 patients studied

51 patients were eventually excluded

MACE = 30 (29.7%)

81 patients excluded:
- 6: LVEF < 30%
- 3: MRS less than 3 months ago
- 20: Active neoplasm
- 21: Chronic inflammation
- 5: PCI on the CTO
- 19: Acute inflammation
- 7: Steroid therapy

Hospital stay:
- Stent thrombosis: 3
- Need for new TLR: 5
- Stroke: 4
- Cardiovascular death: 3

Minimum 6-month follow-up
-Nonfatal MI: 9
- Need for new TLR: 17
- Cardiovascular death: 6

Figure 1. Study flowchart. MI: myocardial infarction. MACE: mayor adverse 
cardiovascular events. TLR: target lesion revascularization. 
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Figure 2. Values of the NLR 6 hours after the PCI based on the presence of 
MACE.
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TABLE 1. Association between clinical and procedural variables and the presence of MACE at the in-hospitalmid- and long-term follow-up

Clinical variables (n = 101)
Total
n (%)

MACE
PYes (n=30) No (n=71)

(#/%) (#/%)
Edad (media ± DE) 60,6±12,8 (61,3±12,6) (60,2±13,0) 0,695 a

Sex
Male 71 (70) (23/22,8%) (48/47,5%) 0,362 b
Female 30 (29,7) (7/6,9%) (23/22,8%)

Past medical history

AHT 73 (72,3) (23/22,8%) (50/49,5%) 0,522 b
DM 39 (38,6) (9/8,9%) (30/29,7%) 0,248 b
CKD 13 (12,9) (3/3,0%) (10/9,9%) 0,575 b
Previous MI 50 (49,5) (14/13,9%) (36/35,6%) 0,711 b
CKD (mean ± SD) 28,4±4,3 (27,1 ± 3,7) (28,9 ± 4,5) 0,047 a

Previous revascularization
No 76 (75,2) (23/22,8%) (53/52,5%) 0,893 b
PCI 22 (21,8) (6/5,9%) (16/15,8%)
MRS 3 (3) (1/1,0%) (2/2,0%)

Smoking habit
Non-smoker 38 (37,6) (11/10,9%) (27/26,7% 0,391 b
Active smoker 42 (41,6) (15/14,9%) (27/26,7%)
Former smoker 21 (20,8) (4/4,0%) (17/16,8%)

LVEF
30% - 50% 43 (42,6) (18/17,8%) (25/24,8%) 0,021 b
> 50% 58 (57,4) (12/11,9%) (46/45,5%)

Diagnosis
SCAD 44 (43,6) (14/13,9%) (30/29,7%) 0,857 b
NSTEACS 48 (47,5) (13/12,9%) (35/34,7%)
STEACS 9 (8,9) (3/3,0%) (6/5,9%)

Procedural variables
Multivessel CAD 54 (53,5) (21/20,8%) (33/32,7%) 0,030 b
SYNTAX score (median/IQR) 11,0/15 (25/18) (9/11) < 0,001 c
Multivessel PCI 31 (30,7) (14/13,9%) (17/16,8%) 0,024 b

Type of target lesion

Type A 62 (61,4) (13/12,9%) (49/48,5%) 0,011 b
Type B1 13 (12,9) (5/5,0%) (8/7,9%)
Type B2 25 (24,8) (11/10,9%) (14/13,9%)
Type C 1 (1) (1/1,0%) (0/0,0%)

Thrombus at the lesion 8 (7,9) (6/5,9%) (2/2,0%) 0,004b
Heavy calcification 22 (21,8) (10/9,9%) (12/11,9%) 0,068b
Bifurcation lesion 51 (50,5) (21/20,8%) (30/29,7%) 0,011b
True bifurcation lesion 33 (32,7) (17/16,8%) (16/15,8%) 0,001b
Simple bifurcation technique 47 (46,5) (18/17,8%) (29/28,7%) 0,078b
Complex bifurcation technique 4 (4) (3/3,0%) (1/1,0%) 0,044b

Type of stent
Drug-eluting 77 (76,2) (27/26,7%) (50/49,5%) 0,035b
Conventional 24 (23,8) (3/3,0%) (21/20,8%)

no. of stents (median/IQR) 2,0/2 (2,0/2) (1,0/1) 0,016c
Target SL (median/IQR) 23/15 (27,0/18) (23,0/10) 0,056c
stent Ø (median/IQR) 3,0/1 (3,0/1) (3,0/0) 0,257c
Angiographic success 93 (92,1) (4/4,0%) (4/4,0%) 0,193b

Ther. post-PCI
DAPTd 101 (100) (30/29,7%) (71/70,3%) -
Statins 88 (87,1) (28/27,7%) (60/59,4%) 0,228b
BB 65 (64,4) (23/22,8%) (42/41,6%) 0,093b

EAHT, arterial hypertension; BB, beta-blockers; BMI, body mass index; CAD, coronary artery disease; CKD, chronic kidney disease; DAPT, dual antiplatelet therapy; DM: diabetes melli-
tus; IQR, interquartile range; LVEF, left ventricular ejection fraction; MACE, major adverse cardiovascular event; MI, myocardial infarction; MRS, myocardial revascularization surgery; no., 
number; NSTEACS, non-ST-segment elevation acute coronary syndrome; Ø, diameter; PCI, percutaneous coronary intervention; SCAD, stable coronary artery disease, SD, standard de-
viation; SL, segment length; STEACS, ST-segment elevation acute coronary syndrome; Ther, therapy.  
a: Studentt test, P value. b: Pearson’s chi-square test. c: Mann-Whitney U test. d: no statistics estimated because DAPT is a constant.

procedure (P = .010, OR, 2.254; 95%CI, 1.217-4.178) are 
independent variable predictors of events. A high NLR in-
creases the chances of MACE by 2.254 times. Table 3.  

DISCUSSION 

This study assessed the value of the NLR in 101 patients 
treated with PCI to predict MACE with a median follow-up 
of 11.5 months.
The patients’ baseline characteristics are consistent with 
those of other studies where having a medical history of 
male sex, age > 60, diabetes mellitus, and previous myocar-
dial infarction is associated with higher chances of being 
treated with PCI.7

Over half of the study patients showed multivessel disease 
associated with a median SYNTAX score of 11.0; this esti-
mate was made only in lesions with > 70% stenosis in ves-
sels ≥ 2 mm in diameter. This strategy has been recommen-
ded by the ERACI IV trial to facilitate a more reasonable 
assessment of the coronary anatomy and more conservative 
percutaneous coronary interventions.8  
The incidence rate of bifurcation lesions is between 15% 
and 20%.9 The definition of a true bifurcation is the presen-
ce of a significant plaque in the secondary branch ostium. 
The stepped approach has yielded the best results pro-
ving superior to the complex or scheduled technique with 
2 stents;10 consistent with this, the present series (46.5%) 
used the stepped approach. The use of the PCI is not that 
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common in complex bifurcations (secondary branch with 
lesions ≥ 10 mm, stenosis diameter ≥ 70% in the left main 
coronary artery or ≥ 90% in the remaining bifurcations, < 
45 or > 70-degree angles, among other) whereas the 2-stent 
technique systematically yields the best clinical results of 
all.11

Drug-eluting stents have been more widely used with 
more complex anatomies, multivessel PCI, for the mana-
gement of bifurcation lesions, and in the clinical context 
of unstable patients. In all these clinical settings, the use 
of drug-eluting stents has proven undoubtedly favorable.12

During the PCI the blood flow towards the myocardium 
is reduced and microembolizations can occur causing spe-
cific metabolic changes and acute inflammatory activity 
in the myocardium and the damaged coronary artery. The 
most severe condition is myocardial necrosis that induces 
the production and activation of free radicals, the start of 
a cytokine storm, and the release of the tumor necrosis fac-
tor alpha.13 This postoperative inflammation is obvious 
in the elevated levels of neutrophils reported and, conse-
quently, in the NLR.
This study shows increased median absolute neutrophil 
counts, wider neutrophil absolute values (baseline levels: 
5.0/1 between 2 and 8; after 6 hours: 6.0/1 between 4 and 
10), and an elevated NLR (baseline levels: 3.0/1 between 2 
and 5; after 6 hours: 2.0/2 between 1 and 7). Similar results 
were published by Rodríguez S et al.14 who showed a signi-
ficantly higher postoperative NLR (baseline levels: 3.316 
[2.999 – 4.001] and 3.878 [3.214 – 4.491 after 6 hours] P 
= .003) in patients with acute coronary syndrome.
Major adverse cardiovascular events (MACE) are a group 
of complications associated with procedural failure, an im-
paired quality of life, and the patient’s death. A total of 9 
cases were reported during the hospital stay and 26 at the 
clinical follow-up for an incidence rate of 29.7% that is 
consistent with that reported by other authors.15 The most 

common MACE was the need for new target lesion revas-
cularization. Although the technological advances made 
with coronary stent grafts facilitate PCIs, they have proven 
insufficient to reduce significantly the incidence rate of res-
tenosis reported in the United States (around 10%).16 Of 
multifactorial causes, local inflammation is at the basis of 
the pathophysiology of restenosis of biological causes that 
eventually results in early aggressive neointimal prolifera-
tion or late neoatherosclerosis.17 
Consistent with other studies that reported high inciden-
ce rates of new target lesion revascularization: 24.8%,18 
19.1%,19 and 10%,16 this study incidence rate with first-ge-
neration conventional and drug-eluting stents is 16.8% in a 
sample with a high rate of diabetes mellitus, bifurcation le-
sions, and patients with acute coronary syndrome.
In this study, the rate of cardiovascular mortality is 8.9% 
(9 patients dead: 3 myocardial infarctions, 2 strokes, 2 
stent thrombosis, and 1 malignant ventricular arrhyth-
mia.1) The author believes that this is a high rate for a 
median follow-up of 11.5 months that could be associa-
ted with the clinical and anatomical complexity of the 
cases involved (acute coronary syndrome, 56.4%; multi-
vessel disease, 53.5%; bifurcation lesions, 50,5%) compa-
red to 30.7% of multivessel PCIs performed. A total of 
70% of the patients with MACE (30 cases) had multives-
sel disease, 56,7% had true bifurcation lesions, and me-
dian SYNTAX scores of 25 compared to 46.6% of mul-
tivessel PCIs performed, an association that produces a 
high residual SYNXTAX score, which is an independent 
predictor of mortality.20 
The number of neutrophils, lymphocytes, and NLR before 
the procedure showed no correlation with adverse events, 
a result that is not consistent with the study published by 
Verdoia M. et al.21 where a NLR > 3 is a predictor of a com-
mon in-hospital complication after the PCI: type 4a myo-
cardial infarction.

TABLE 2. Association between laboratory variables and the presence of MACE at the follow-up.

Laboratory variables (n=101)
Total

Median/IQR (mín - máx)

MACE
p aYes (n=30)

(median/IQR)
No (n=71)

(median/IQR)
Absolute number of neutrophils before the PCI 5,0/1 (2-8) (5,0/1) (5,0/2) 0,142
Absolute number of lymphocytes before the PCI 2,0/0 (1-3) (2,0/2) (2,0/0) 0,215
Absolute number of neutrophils 6 hours after the PCI 6,0/1 (4-10) (7,0/2) (6,0/1) < 0,001
Absolute number of lymphocytes 6 hours after the PCI 2,0/1 (1-3) (2,0/0) (2,0/1) 0,006
NLR before the PCI 3,0/1 (2-5) (3,0/1) (3,0/1) 0,564
NLR 6 hours after the PCI 2,0/2 (1-7) (4,0/3) (2,0/1) < 0,001

IQR, interquartile range; MACE, mayor adverse cardiovascular event; NLR, neutrophil-to-lymphocyte rate; PCI, percutaneous coronary intervention. a: Mann-Whitney U test.

TABLE 3. Predictors of MACE. Multivariate analysis. Logistic regression model.

Variables Exp (β)*
95%CI for Exp (β)

p
Lower Upper

Diabetes mellitus 0,225 0,049 1,036 0,056
Previous revascularization 1,479 0,411 5,321 0,549
Previous MI 0,792 0,200 3,144 0,741
Age 1,025 0,969 1,085 0,388
  LVEF between 30% and 50% 1,930 0,521 7,147 0,325
  SYNTAX score 1,201 1,067 1,352 0,002

Multivessel PCI 0,516 0,061 4,361 0,543
True bifurcation 0,485 0,042 5,560 0,561
Complex bifurcation technique 2,975 0,138 64,016 0,486
Angiographic success 0,277 ,018 4,267 0,358
NLR 6 hours after the PCI 2,254 1,217 4,178 0,010

MI, myocardial infarction; NLR, neutrophil-to-lymphocyte ratio; PCI, percutaneous coronary intervention
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The NLR keeps a positive and significant correlation with 
ultrasensitive cardiac troponin, the creatine kinase-MB 
fraction, and the C-reactive protein, which is indicative of 
how suitable this NLR is to assess the intensity of myocar-
dial damage. 22

This study confirms the significant correlation that exists 
between the absolute value of neutrophils and the NLR 
measured 6 hours of the PCI and the presence of MACE, 
which is consistent with what other studies have already re-
ported on this regard. After the primary PCI, a NLR > 3.31 
increases the risk of adverse events and deaths during the 
in-hospital stay (12.7% vs 2.8%, P = .010), and (12.7% vs 
1.9%, P = .003), respectively.13 A higher postoperative NLR 
is associated with the presence of type a4 myocardial infarc-
tion, more immediate complications,23,14 with all the causes 
of in-hospital deaths (OR, 2.04, P = .013) and at the 6-mon-
th follow-up (OR, 3.88, P < .001),24 with the presence of cli-
nical restenosis (OR, 1.85, P < .001),25 and with the predic-
tion of early stent thrombosis (0.712; 95%CI, 0.610-0.988; 
P = .012).4   
The multivariate analysis found that the NLR measured 
6 hours after the PCI became an independent predictor 
of the risk of major adverse events at the follow-up, which 
increases the chances of MACE by 2.254 times, which by 
the way is consistent with a previous report of an OR = 
2.45 of a NLR > 3 for the prediction of fatal coronary 
events.26

CONCLUSIONS: 

In patients treated with percutaneous coronary interven-
tion, the neutrophil-to-lymphocyte ratio measured 6 hours 
after the PCI is an independent predictor of major adverse 
cardiovascular events at the follow-up with a potential value 
in risk stratification.

KEY POINTS: 

What is known about the topic?
• Inflammation plays a significant role in acute ischemia 

by rising the levels of neutrophils and reducing the num-
ber of lymphocytes in the bloodstream.

• The NLR is an inflammatory marker. When high it is 
associated with a greater load, severity, and spread of the 
coronary artery disease, and with worse prognoses for 
the patients.

• The NLR is a predictor of myocardial damage in pa-
tients with acute coronary events treated with percuta-
neous coronary intervention.

What does this study add?
• A cost-effective and fully available new marker for risk 

stratification in these patients.
• A higher NLR after a PCI has become an independent 

predictor of adverse events at the follow-up.
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