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Background. The neutrophil-lymphocyte ratio (NLR) is
a recognized marker of inflammation associated with
poor outcomes in various clinical situations. We analyzed
the prognostic significance of preoperative elevated NLR
in patients undergoing cardiac surgery.

Methods. We performed a retrospective review of 3,027
consecutive patients undergoing cardiac surgery.
Receiver-operating-characteristic was used to determine
the cutoff value for elevated NLR. Multivariate regres-
sion was used to determine the predictive value of pre-
operative NLR on clinical outcomes. Cox proportional
hazards functions were used to determine predictors of
late events. Late survival data to 16 years was obtained
from the Ministry of Interior.

Results. The cutoff value for elevated NLR was 2.6.
Patients with elevated NLR were older (p < 0.0001), had
a higher incidence of cardiac comorbidity (p < 0.0001),
and higher European System for Cardiac Operative Risk
Evaluation score (p < 0.0001). An elevated NLR emerged
as an independent predictor of operative mortality
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(hazard ratio [HR] 2.15, 95% confidence interval [CI]:
1.51 to 3.08, p < 0.0001); pleural effusion (HR 1.42, 95%
CI: 1.13 to 1.80, p [ 0.003); low output syndrome (HR
1.54, 95% CI: 1.23 to 1.93, p [ 0.0002); prolonged
ventilation (HR 1.49, 95% CI: 1.23 to 1.82, p [ 0.0001);
or composite outcomes (HR 1.61, 95% CI: 1.36 to 1.91, p <
0.0001). The NLR emerged as an independent predictor
of late mortality (HR 1.19, 95% CI: 1.11 to 1.28; p <
0.0001).
Conclusions. Elevated NLR is associated with a higher

incidence of adverse outcomes after cardiac surgery. It is
a predictor of operative as well as late mortality. Further
studies are warranted to determine whether prophylactic
treatment with antiinflammatory agents can prevent such
outcomes. It may be warranted to include the baseline
NLR as another variable in risk stratification of patients
about to undergo cardiac surgery.

(Ann Thorac Surg 2018;105:581–6)
� 2018 by The Society of Thoracic Surgeons
n recent years, the neutrophil-to-lymphocyte ratio
I(NLR) has emerged as a sensitive inflammatory marker
[1] associated with poor outcomes in a variety of clinical
settings. Elevated NLR was found to be associated with
adverse outcomes and reduced survival of patients pre-
senting with a wide spectrum of coronary disease,
including stable coronary artery disease [2], acute coro-
nary syndrome [3], and myocardial infarction [4, 5].
Elevated NLR was also found to be associated with
adverse outcomes and increased mortality among pa-
tients undergoing coronary intervention, including both
percutaneous coronary intervention and coronary artery
bypass graft surgery (CABG) [6–9].

In the present study, we sought to determine the short-
term and long-term prognostic significance of elevated
NLR in patients undergoing cardiac surgery in our
department. The primary endpoint was survival.
Secondary endpoints were low output syndrome, pro-
longed ventilation, and pleural effusion.
Patients and Methods

Patients
We performed a retrospective review of 4,063 consecutive
patients who underwent cardiac surgery utilizing car-
diopulmonary bypass between the years 2001 and 2016
and including CABG or valve surgery or mixed surgery.
Excluded were patients without preoperative blood count
containing absolute values of neutrophils and lympho-
cytes within 2 weeks before surgery and patients under-
going surgery for active endocarditis, leaving a total
of 3,027. Normal values of neutrophils were between
1,400/mL and 6,500/mL and lymphocytes were between
1,200/mL and 3,400/mL. Our institutional laboratory par-
ticipates in the United Kingdom Quality Assurance
Scheme quality control program. For the purpose of
comparing outcomes, patients with both normal neutro-
phil count as well as nonelevated NLR at baseline served
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Table 1. Baseline Clinical Variables

Variables NLR �2.6 NLR <2.6 p Value

Number of patients 1,329 (44) 1,698 (56) .

Male 943 (71) 1142 (67) 0.03
Age, years 66 � 11 63 � 12 <0.0001
Hypertension 962 (72) 1176 (69) 0.06
Diabetes mellitus 525 (39) 660 (39) 0.7
Chronic lung disease 162 (12) 161 (9) 0.02
Renal failure 251 (19) 130 (8) <0.0001
Pulmonary hypertension 686 (52) 648 (38) <0.0001
Stroke 120 (9) 121 (7) 0.05
Peripheral vascular disease 145 (11) 138 (8) 0.009
Atrial fibrillation 242 (18) 202 (12) <0.0001
Congestive heart failure 771 (58) 824 (49) 0.01
EuroSCORE (logistic) 12 � 15 7 � 9 <0.0001
Echocardiography
Left ventricular dysfunction 277 (21) 245 (14) <0.0001
MR grade �2 620 (47) 609 (36) <0.0001
TR gradient 40 � 21 34 � 14 <0.0001

Operative data
Pure CABG 479 (36) 813 (48) <0.0001
CABG þ any valve 284 (21) 248 (15) <0.0001
MV procedure, � other 556 (42) 509 (30) <0.0001
Urgent 348 (26) 336 (20) <0.0001
Reoperation 139 (10) 94 (5) <0.0001
Bypass time, minutes 114 � 54 103 � 50 <0.0001
Ischemic time, minutes 83 � 42 76 � 37 <0.0001
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as the control group. Our Institutional Ethics Review
Board approved this study and waived the need for in-
dividual patient consent. We compared outcomes be-
tween patients with baseline elevated NLR to those of
patients with low NLR. Late survival data were obtained
from the Ministry of Interior and is 93% complete.

Statistical Analysis
Preoperative, operative, and early postoperative data were
collected prospectively in our departmental database
(Summit Medical, Europe). The data were imported and
analyzed using JMP software (SAS Institute, Cary, NC).
The cutoff value for elevated NLR was determined using
receiver-operating characteristics. Continuous variables
were compared using Student’s t test and presented as
mean� SD. Nominal and categoric values were compared
using thec2 likelihood ratio or Fisher’s exact tests. Analysis
of variance was used to determine the correlation between
values of NLR and operative mortality. Multivariate lo-
gistic regression was used to identify predictors of out-
comes. Univariate and multivariate Cox proportional
hazards functions were used to determine predictors of
late events. Variables evaluated as predictors of late events
included patient age, preoperative symptoms of conges-
tive heart failure, left ventricle dysfunction, baseline ab-
solute lymphocyte and neutrophil count, baseline NLR,
and the European System for Cardiac Operative Risk
(EuroSCORE) [10]. Because the EuroSCORE is primarily a
predictor of operative mortality, it was not included in the
analysis of outcomes other than mortality.

Definitions
Operative mortality was defined as death within 30 days of
surgery or within the same hospitalization. Preoperative
risk of mortality was calculated using the logistic Euro-
SCORE. Left ventricular function, degree of mitral regur-
gitation, and tricuspid regurgitation gradient were
determined using transthoracic echocardiograms accord-
ing to previously established methods [11]. Renal failure
was determined if preoperative creatinine level was
greater than 1.5mg%.Acute kidney injurywas determined
if there was a twofold rise in baseline creatinine or creati-
nine value of greater than 2mg/dL in a patient with normal
baseline values. Low output syndrome was determined in
patients requiring inotropic support, or by clinical assess-
ment if there were indications of malperfusion (low urine
output, acidosis, elevated lactate values). Infection in-
cludes one or more of the following: deep sternal wound
infection, pneumonia, mediastinitis, and septicemia. Uri-
nary tract infection and superficial wound infection were
not included in the analysis. Prolonged ventilation was
defined as ventilation 24 hours or longer after surgery.
Pleural effusion was determined in cases with pleural
effusion necessitating pleurocentesis.
Need for inotropes 372 (28) 242 (14) <0.0001

Values are n (%) or mean � SD.

CABG ¼ coronary artery bypass graft surgery; EuroSCORE ¼ Euro-
pean System for Cardiac Operative Risk Evaluation; MR ¼ mitral
regurgitation; MV ¼ mitral valve; NLR ¼ neutrophil-lymphocyte
ratio; TR ¼ tricuspid regurgitation.
Results

Preoperative blood count was available for 3,027 patients
(75%), and they comprise the cohort of this study. Preop-
erative blood count was unavailable for patients who
underwent operation on an urgent basis, as well as patients
whose blood tests were not recorded on our institutional
database, such as patients from other institutions. The
clinical profile of these patients was similar to the study
cohort. These patients were therefore not included in our
study. The cutoff value for elevatedNLRwas found tobe 2.6.
Byunivariate analysis, patients in the highNLRgrouphad a
higher incidence of comorbidity: left ventricular dysfunc-
tion (p< 0.0001), mitral regurgitation grade�2 (p< 0.0001),
and elevated pulmonary pressure (p < 0.0001) as well as a
higher EuroSCORE (p < 0.0001). More cases were per-
formed on an urgent basis (p < 0.0001), and there was a
higher incidence of postoperative adverse events: low
output syndrome (p < 0.0001), prolonged ventilation (p <
0.0001), pleural effusion (p< 0.0001), andoperativemortality
(p < 0.0001). Baseline patient characteristics and operative
data are shown in Table 1. Postoperative events are shown
in Table 2.
Observed mortality was increased in the elevated NLR

group compared with the nonelevated NLR group: 137 of
1,329 (10%) and 54 of 1,698 (3%), respectively (p < 0.0001).
That was true also in patients with normal baseline
neutrophil count (n ¼ 2,459). Within this group, mortality



Table 2. Postoperative Events

Variables NLR �2.6 NLR <2.6 p Value

Number of patients 1,329 (44) 1,698 (56) .

Perioperative MI 13 (1) 18 (1) 0.8
Low cardiac output 259 (19) 180 (11) <0.0001
Infection 121 (9) 79 (5) <0.0001
New stroke 23 (2) 14 (1) 0.02
Prolonged ventilation 368 (28) 265 (16) <0.0001
Acute kidney injury 87 (7) 58 (3) <0.0001
Dialysis 23 (2) 16 (1) 0.06
Atrial fibrillation 335 (25) 363 (21) 0.01
Pacemaker implantation 37 (3) 37 (2) 0.3
Pleurocentesis 194 (15) 157 (9) <0.0001
Mortality 137 (10) 54 (3) <0.0001

Values are n (%).

MI ¼ myocardial infarction; NLR ¼ neutrophil- lymphocyte ratio.

Table 3. Predictors of Outcomes by Multivariate Regression

Variable HR 95% CI p Value

Mortality
Elevated NLR 2.15 1.51–3.08 <0.0001
Female 2.3 1.63–3.26 <0.0001
CHF 1.7 1.15–2.54 0.008
LV dysfunction 1.54 1.04–2.26 0.03
Renal failure 2.03 1.38–2.95 0.0003
Atrial fibrillation 1.5 1.02–2.18 0.04
Logistic EuroSCORE 1.05 1.03–1.06 <0.0001

Low output syndrome
Elevated NLR 1.54 1.23–1.93 0.0002
Female 1.35 1.06–1.72 0.02
Age 1.02 1.01–1.03 0.0002
CHF 2.7 2.08–3.52 <0.0001
LV dysfunction 5.03 3.94–6.42 <0.0001
AKI 1.41 1.05–1.88 0.02
Atrial fibrillation 1.84 1.39–2.41 <0.0001

Prolonged ventilation
Elevated NLR 1.49 1.23–1.82 0.0001
Female . . 0.08
Age 1.04 1.03–1.05 <0.0001
CHF 2.12 1.71–2.62 <0.0001
LV dysfunction 2.46 1.95–3.09 <0.0001
AKI 2.20 1.67–2.8 <0.0001
Atrial fibrillation 1.54 1.2–1.97 0.0006

Pleural effusion
Elevated NLR 1.42 1.13–1.8 0.003
Female 1.34 1.05–1.71 0.02
Age 1.02 1.01–1.03 <0.0001
CHF 1.48 1.16–1.91 0.002
LV dysfunction . .

AKI 1.55 1.14–2.09 0.0004
Atrial fibrillation . .

Any outcome
Elevated NLR 1.61 1.36–1.91 <0.0001
Female 1.44 1.2–1.73 0.0001
Age 1.03 1.02–1.04 <0.0001
CHF 2.19 1.83–2.61 <0.0001
LV dysfunction 2.99 2.41–3.72 <0.0001
AKI 1.93 1.51–2.47 <0.0001
Atrial fibrillation 1.81 1.44–2.8 <0.0001

Mortality in CABG patients
Sex 3.92 1.9–8.2 0.0003
LV dysfunction 3.9 1.5–6.4 0.002
NLR 3.03 1.4–6.8 0.005
Plus valve surgery 2.94 1.4–6.5 0.006

With the European System for Cardiac Operative Risk Evaluation (Euro-
SCORE), age did not emerge as a significant predictor of operative mor-
tality. The EuroSCORE was not used in evaluating outcomes other than
mortality.

AKI ¼ acute kidney injury; CABG ¼ coronary artery bypass graft
surgery; CHF ¼ congestive heart failure; CI ¼ confidence inter-
val; HR ¼ hazard ratio; LV ¼ left ventricle; NLR ¼
neutrophil-lymphocyte ratio.
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was 78 of 844 (9%) and 51 of 1,615 (3%), respectively
(p ¼ 0.0007).

By multivariate analysis, elevated NLR emerged as a
predictor of operative mortality (p < 0.0001). Operative
mortality was in correlation with increasing values of
NLR (p < 0.0001). Other predictors include the Euro-
SCORE (p < 0.0001) and female gender (p < 0.0001). In the
presence of the EuroSCORE, age did not emerge as a
predictor of operative mortality, although other compo-
nents of the EuroSCORE such as congestive heart failure
and left ventricular dysfunction did (Table 3).

Elevated NLR emerged as an independent predictor of
other adverse outcomes, including low-output syndrome,
prolonged ventilation, pleural effusion, or any one or
more of the listed outcomes. In addition, elevated NLR
emerged as an independent predictor of prolonged (more
than 2 weeks) intensive care stay after surgery (hazard
ratio 1.7, 95% confidence interval: 1.01 to 3.01, p ¼ 0.048).
Predictors of outcomes are shown in Table 3.

To ascertain the validity of elevated NLR as a predictor
of mortality in a more homogenous subgroup, we per-
formed a separate analysis in patients undergoing elec-
tive first-time isolated CABG. There were 1,183 patients.
In the elevated NLR group and nonelevated NLR group,
observed mortality was 11 (3%) and 8 (1%), respectively
(p ¼ 0.04). Elevated NLR was found to be an independent
predictor of operative mortality (p ¼ 0.03; Table 4).

White Blood Cell Subgroups
Elevated NLR can occur in various white blood cell
(WBC) subgroups: (1) elevated neutrophils; (2) reduced
lymphocytes; and (3) normal neutrophils and normal
lymphocyte count. By univariate analysis, elevated NLR
emerged as an independent predictor of mortality in all
WBC subgroups (p < 0.0001) in comparison with the
control group. It was also found to be a predictor within
each subgroup, with the exception of patients having low



Table 4. Predictors of Operative Mortality for Isolated
Coronary Artery Bypass Graft Surgery Patients (n ¼ 1,183)

Variable HR 95% CI p Value

Elevated NLR 4.9 1.2–23 0.03
Log EuroSCORE 1.1 1.03–1.11 0.0001
Renal failure 5.2 1.8–14.2 0.001

CI ¼ confidence interval; EuroSCORE ¼ European System for Car-
diac Operative Risk Evaluation; HR ¼ hazard ratio; NLR ¼
neutrophil-lymphocyte ratio.
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baseline lymphocyte count in whom it did not reach
statistical significance, possibly owing to the small num-
ber of patient in this group. However, in the group with
low lymphocytes, as a whole, mortality was significantly
higher in comparison with the control group (p < 0.0001).
By definition, both elevated neutrophils and reduced
lymphocyte count denote an elevated NLR. Operative
mortality was especially high in this group (p < 0.0001).
Results for the various WBC subgroups, comparisons
within the subgroups, and comparison with the control
group are shown in Table 5.
Late Survival
Of the 2,836 patients discharged, follow-up for survival to
16 years was available for 2,622 (93%). Kaplan-Meier
estimates of survival are shown in Figure 1. By Cox
multivariate regression, predictors of late mortality were
age (p < 0.0001), sex (p < 0.0001), reduced left ventricle
function (p < 0.0001), mitral regurgitation (p ¼ 0.01),
congestive heart failure (p < 0.0001), atrial fibrillation
(p ¼ 0.006), pulmonary hypertension (p ¼ 0.001), renal
failure (p < 0.0001), and elevated NLR (p < 0.0001;
Table 6). To verify that operative mortality was not the
determining factor for the difference in long-term sur-
vival, we performed a separate analysis of survival for
patients who survived surgery. Elevated NLR still
emerged as a predictor of late mortality (p ¼ 0.0003).
Kaplan-Meier estimates of survival for isolated CABG
patients show reduced survival for patients with elevated
Table 5. Mortality in White Cell Population Subgroups, Univaria

Variable n Mortality

Normal neutrophils 2,459 129 (5)
NLR >2.6 844 (34) 78 (9)
NLR <2.6a 529 (65) 22 (4)

Elevated neutrophils 568 62 (11)
NLR >2.6 485 (85) 59 (12)
NLR <2.6 83 (15) 3 (4)

Low lymphocytes 433 70 (16)
NLR >2.6 385 (89) 65 (17)
NLR <2.6 48 (11) 5 (10)

High neutrophils þ low lymphocytes 92 22 (24)

a Controls are patients with neutrophil-lymphocyte ratio (NLR) less than 2.6 a

Values are n (%).
NLR (p < 0.0001; Fig 2). That remained also after cor-
recting for operative mortality (p ¼ 0.002).
In summary, patients with abnormal values of WBC

subtypes had increased mortality as well as increased
incidence of adverse events. In all groups, including those
with WBC subtypes within normal range, elevated NLR
emerged as a predictor of mortality, both short term and
long term. Mortality was especially high among patients
having both elevated neutrophil and low lymphocyte
count.
Comment

Elevated WBC count and WBC subtypes represent an
inflammatory process that has been associated with
increased risk in coronary artery disease patients. Neu-
trophilia is associated with atherosclerotic plaque
disruption and hypercoagulability [12]. Neutrophils play
an important role in the acute inflammatory response to
tissue injury and are associated with reperfusion injury
[13, 14]. The negative prognostic implications of an
elevated neutrophil count have been documented [15].
Studies by Cooper and associates [16] and Gurm and
associates [17] demonstrated a significant association
between altered WBC subtypes, namely, elevated
neutrophil count as well as reduced lymphocyte count,
with cardiac death. More recent studies found the ratio of
neutrophils to lymphocytes to be a yet more sensitive
predictor of adverse outcomes in coronary patients [2, 9,
15, 18].
In patients with coronary artery disease, raised

neutrophil counts and reduced lymphocyte counts have
been shown to be markers of worse outcomes in patients
with stable coronary disease [2] as well as acute coronary
events and ischemic stroke [3, 5, 15]. The NLR has been
found to be a predictor of late mortality after percuta-
neous coronary intervention [18]; and the NLR signifi-
cantly improves the Framingham risk score in predicting
coronary artery disease–related mortality [19].
Gibson and colleagues [9] examined the impact of

elevated NLR in patients undergoing coronary artery
te Analysis

p Value Within Group p Value Compared With Controls

<0.0001 .

. .

. <0.0001
0.01 <0.0001
. 0.8
. <0.0001
0.2 <0.0001
. .

. <0.0001

nd normal baseline neutrophil count.



Fig 1. Long-term survival of patients with elevated neutrophil-
lymphocyte ratio (broken line) compared with patients with
nonelevated neutrophil-lymphocyte ratio (solid line). NLR ¼
neutrophil-lymphocyte ratio.

Fig 2. Long-term survival of isolated coronary artery bypass graft
surgery patients with elevated neutrophil-lymphocyte ratio (broken
line) compared with patients with nonelevated neutrophil-
lymphocyte ratio (solid line). NLR ¼ neutrophil-lymphocyte ratio.
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surgery. Their study included patients undergoing
concomitant procedures as well as prior coronary surgery
with follow-up to 4 years. In their study, elevated NLR
was found to be a predictor of operative as well as post-
operative mortality. In a separate analysis including
preoperative total WBC, monocyte count, and NLR as
well as the EuroSCORE, they found that the WBC in itself
did not emerge as a predictor of mortality, but rather the
ratio of neutrophils to lymphocytes. Our study examined
the effect of elevated NLR within the various combina-
tions of WBC values; in all, NLR emerged as a predictor of
operative mortality.

Most studies to date report on outcomes of patients
with coronary artery disease. There is a paucity of reports
on outcomes of patients with valvular disease. Condado
and associates [20] showed increased occurrence of
30-day adverse outcomes in patients with elevated NLR
undergoing transcatheter aortic valve implantation.
Gursoy and colleagues [21] showed an association
between elevated NLR and mitral prosthetic valve
thrombosis. Although the suggested mechanism con-
necting elevated NLR to coronary disease is through
inflammatory pathways, no such mechanism has been
suggested for valve disease. Habib and associates [22]
Table 6. Predictors of Late Mortality

Variable HR 95% CI p Value

Elevated NLR 1.19 1.11–1.28 <0.0001
Age 1.04 1.03–1.05 <0.0001
Female 1.11 1.04–1.19 0.003
Diabetes mellitus 1.25 1.16–1.33 <0.0001
Atrial fibrillation 1.36 1.04–1.23 0.006
CHF 1.22 1.12–1.31 <0.0001
LV dysfunction 1.19 1.10–1.28 <0.0001
Mitral regurgitation 1.10 1.02–1.19 0.01
Renal failure 1.42 1.33–1.56 <0.0001
Pulmonary hypertension 1.14 1.05–1.22 0.001

CHF ¼ congestive heart failure; CI ¼ confidence interval; HR ¼
hazard ratio; LV ¼ left ventricle; NLR ¼ neutrophil-lymphocyte
ratio.
showed that an elevated NLR was a predictor of short-
term mortality as well as survival at 3 years after aortic
valve replacement. To date, publications in the cardiac
literature are almost exclusively reports of NLR and its
relationship to outcomes. We could not find any studies
in the English literature that shed light on mechanism or
on background variables that are represented by elevated
NLR, and possibly are the cause of outcomes. Conse-
quently, we could not find any report on modulation of
the inflammatory process to reduce the negative prog-
nostic the effect of high NLR.
In our study, we found that elevated NLR was asso-

ciated with (1) more severe baseline morbidity, and (2)
more postoperative adverse events, independent of
other baseline characteristics. High neutrophil count
and low lymphocyte count are both associated with
higher risk of mortality. There is a third group, in which
both neutrophils and lymphocytes are within normal
range, but the ratio between the two is elevated. That
exposes patients at a “latent” risk. Along with known
risk factors, NLR still emerged as an independent
predictor of poor outcomes.
The purpose of our present study was to better estab-

lish any relationship between elevated NLR values and
operative outcomes in a heterogenous patient population
undergoing cardiac surgery. We believe this adequately
represents patients referred for cardiac surgery in the
present era. To our knowledge, ours is the largest series
reported in the English literature, and the first to report a
correlation between elevated NLR and very long term
survival after open heart surgery.
Although the association of elevated neutrophils and

coronary artery disease has been previously established,
our data show that an elevated ratio of neutrophils to
lymphocytes in itself has prognostic significance, also in
the presence of a normal neutrophil count. To our
knowledge, this has not been previously described. Even
after discharge from surgery, patients with elevated
baseline NLR are at a higher ongoing risk of reduced
survival than patients with nonelevated NLR. This is in-
dependent of the fact that these patients suffer from more
extensive comorbidity.
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Our present study cannot offer insight into the question
of mechanism. We can only reiterate the potential
mechanisms suggested by Gibson and colleagues [9],
namely, the association between neutrophils and
ischemic injury. Neither can we answer the question of
whether prophylactic treatment with antiinflammatory
agents can temper any adverse events; these are topics for
future investigation. With more advanced nonsurgical
solutions becoming available, patients referred for heart
surgery are sicker than in the past and pose a higher
surgical risk. Current risk scores may not offer accurate
enough estimates of outcomes. Our data, as well as those
of others cited from the literature, support including
baseline NLR values in the estimation of operative risk.

Study Limitations
There are a number of limitations to our study. It is
retrospective, and well-established inflammatory markers
such as erythrocyte sedimentation rate and C-reactive
protein are not universally available. Therefore, we do not
have a complete inflammatory profile for all patients. Our
inclusion criteria required preoperative complete blood
cell count in proximity to surgery, and those values are
missing for 1,036 patients, either because of urgency or
because laboratory results came from outside our insti-
tution, or laboratory results were beyond 2 weeks before
surgery. However, the profile of these patients is similar
to those of patients with available complete blood count
and the study cohort is substantial, so we believe that
would not have changed outcomes.

Conclusion
ElevatedNLR values are associatedwith a higher incidence
of adverse outcomes after heart surgery. They represent an
inflammatory process, and emerged as an independent
predictor of adverse events also in the presence of other
known risk factors. A prospective study is warranted to
better define the prognostic significance ofNLR values, and
try to determine whether prophylactic treatment with
antiinflammatory agents can temper poor outcomes, both
short term and long term. It may be warranted to include
the NLR in the preoperative risk assessment score.
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