
General Cardiology

Assessment of Prognostic Value of Neutrophil to

Lymphocyte Ratio and Platelet to Lymphocyte

Ratio in Patients with Pulmonary Embolism

Mehmet Baran Karata�,1
Göktürk �pek,

1
Tolga Onuk,

1
Bar�� Güngör,

1
Gündüz Durmu�,2

Yi�it Çanga,
3

Yasin Çak�ll�,
1

and Osman Bolca
1

Background: Acute pulmonary embolism is a serious medical condition that has a substantial global impact.

Inflammation plays a role in the pathophysiology and prognosis of acute pulmonary embolism (APE). The aim of

the present study was to investigate the prognostic value of admission parameters for complete blood count (CBC)

in APE.

Methods: A total of 203 patients who were hospitalized with diagnosed APE were retrospectively enrolled in the

study. Clinical data, PESI scores, admission CBC parameters, neutrophil-to-lymphocyte ratio (NLR) and platelet-

to-lymphocyte ratio (PLR) were all recorded. The clinical outcomes of study subjects were determined by the

reported patient 30-day mortality and long-term mortality.

Results: During a median follow-up period of 20 months [interquantile range 17], 34 subjects in the study

population (17%) died. NLR and PLR levels were significantly higher in patients who died within the 30 days (n = 14)

[9.9 (5.5) vs. 4.5 (4.1), p = 0.01 and 280 (74) vs. 135 (75), p = 0.01, respectively] and during the long-term follow-up

(n = 20) [8.4 (2.9) vs. 4.1 (3.8), p = 0.01 and 153 (117) vs. 133 (73), p = 0.03, respectively] when compared to the

patients that survived. In Cox regression analysis, age, systolic blood pressure, systolic pulmonary arterial pressure,

PESI scores (HR 1.02 95%CI 1.01-1.04, p = 0.01), elevated levels of NLR (HR 1.13 95%CI 1.04-1.23, p = 0.01) and PLR

(HR 1.002 95%CI 1.001-1.004, p = 0.01) were independently correlated with total mortality.

Conclusions: Admission NLR and PLR may have prognostic value in patients with APE.

Key Words: Mortality � Pulmonary embolism

INTRODUCTION

Acute Pulmonary Embolism (APE) is an emergent

cardiovascular disease which usually develops second-

ary to deep vein thrombosis (DVT) and may cause mor-

tality, especially in patients with poor hemodynamic sta-

tus and comorbidities.1-3 The prognostic importance of

several clinical and laboratory variables has been estab-

lished in APE patients.4-6 In addition, elevated levels of

biochemical markers such as troponin, brain natriuretic

peptide (BNP), NT-proBNP, H-FABP (heart type fatty acid

binding protein), myoglobin, and white blood cell (WBC)

count have been shown to predict adverse events in

APE.1,4-6 Immediate initiation of anticoagulation and/or

thrombolytic therapy is vital to decrease patient mortal-

ity and morbidity rates. Laboratory parameters may be

used to guide the therapy, especially in relatively stable

patients.3-6

Inflammation has been shown to play an important
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role in venous thromboembolism, and in a meta-analysis

it was observed that inflammation markers such as IL-6,

IL-8, and monocyte chemotactic protein were involved in

the disease’s pathogenesis.7,8 In recent studies, neutro-

phil-to-lymphocyte ratio, (NLR) and platelet-to-lympho-

cyte ratio (PLR) were shown to be better indicators of in-

flammation compared to WBC counts.7-13 The aim of this

study was to determine the prognostic value of admis-

sion NLR and PLR measurements in patients with APE.

MATERIALS AND METHODS

Study population

Medical records of our institution were screened for

patients who were diagnosed with APE and treated be-

tween January 2008 and January 2013. Initially, a total

number of 241 subjects were recruited. The exclusion

criteria were acute coronary syndrome within the previ-

ous 30 days, congestive heart failure, renal or hepatic

failure, acute infectious disease, severe chronic obstruc-

tive pulmonary disease, active cancer, presence of an-

other indication for long-term anticoagulation, haema-

tological disorder using immunosuppressant medica-

tion, anemia (haemoglobin level < 13 g/dL in men and <

12 g/dL in women) and history of blood transfusion

within the last three months. According to these crite-

ria, 25 cases were excluded from further analysis.

To better evaluate long-term events, hospital re-

cords, telephone interviews and state-wide death regis-

try database were used. Patients who were defined as

passing due to secondary causes other than pulmonary

embolism were also excluded from the study. This group

included 5 cases of acute coronary syndrome, 3 cases of

cerebrovascular accident, 2 cases of heart failure and 3

cases of non-cardiac death. Ultimately, a total of 203 pa-

tients were included in the study, which was approved

by the local ethics committee.

Definitions

We used the revised Geneva and Wells clinical pre-

diction scales which were recommended in the guide-

lines on the diagnosis and management of acute pulmo-

nary embolism and clinical probability for APE was es-

tablished (low, medium and high) for each case.1 Also,

all patients’ original PESI scores which included 11 pa-

rameters (age, male sex, cancer, chronic heart failure,

chronic pulmonary disease, pulse rate, systolic blood

pressure, respiratory rate, temperature, altered mental

status, arterial oxyhaemoglobin saturation) were calcu-

lated for clinical risk stratification.1 Definite diagnosis

was made by combining these scores with D-dimer le-

vels, echocardiographic assessment and multi-slice spi-

ral computed tomography (CT) imaging. Deep venous

thrombosis diagnosis was made with lower extremity

venous Doppler ultrasonography. Obesity was defined

as a body mass index over 30 m2/kg; hypertension (HT)

was defined as use of antihypertensive drugs or initial

blood pressure over 140/90 mmHg; diabetes mellitus

(DM) was defined as use of antidiabetic drugs or fasting

plasma glucose levels of > 126 mg/dL and hyperlipi-

demia was defined as total serum cholesterol levels >

240 mg/dL. Additionally, smoking status was defined as

current use of tobacco. Lastly, hypotension was defined

as a systolic blood pressure < 90 mmHg or a pressure

drop of more than 40 mmHg for longer than 15 minutes

if not caused by a new-onset arrhythmia, hypovolemia

or sepsis.1

Laboratory analysis

According to routine hospital protocol, venous blood

samples were taken from the antecubital vein during

the patients’ emergency admission and collected in cal-

cium EDTA tubes. Blood counts were studied by an

auto-analyser (Cell-dyn 3700, Abbott Laboratories, Ab-

bott Park, IL USA) within 30 minutes after blood sam-

pling. The results of other routine biochemical labora-

tory parameters, such as maximal troponin-I, BNP, and

D-dimer levels were collected by using the hospital’s

electronic database. The NLR was calculated by dividing

the neutrophil count by the lymphocyte count, and PLR

was calculated by dividing the platelet count by the lym-

phocyte count. In addition, consecutive international

normalized ratio (INR) measurements after hospital dis-

charge were screened to establish the effectiveness of

oral anticoagulation therapy, and the mean INR mea-

surements were included in the analysis.

Echocardiography and computed tomography

imaging

A complete echocardiographic study was performed

using the Vivid 3 Ultrasound System (General Electric,
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Norway) during the initial evaluation of the patients.

Right ventricular (RV) dimensions were measured from

the apical 4-chamber view in diastole at the mid-ventric-

ular level. Right ventricular dilation was defined by RV di-

mension > 3.3 cm.14 McConnell’s sign was defined as the

presence of segmental wall motion abnormality re-

stricted to the RV free wall and normal contractility of the

RV apex.15 Systolic pulmonary arterial pressure was calcu-

lated by adding trans-tricuspid pressure gradient to mean

right atrial pressure, which was estimated from the infe-

rior vena cava diameter and motion during respiration as

follows: mean right atrial pressure was estimated to be 5

mm Hg if there was complete collapse of a normal diam-

eter inferior vena cava during inspiration, 10 mm Hg if a

normal diameter inferior vena cava collapse was > 50%,

15 mm Hg if a dilated inferior vena cava collapsed by >

50% with inspiration, and 20 mm Hg if there was no visi-

ble evidence of dilated inferior vena cava collapse.14

We performed multi-slice spiral CT in the radiology

clinic, using the pulmonary embolism protocol (field of

view: 35 cm, section thickness: 3 mm, contrast material

volume: 135 mL, contrast material injection rate: 4 mL/

sec). Diagnosis of APE was established in case of a com-

plete or partial luminal filling defect in the main pulmo-

nary artery or its branches.

Medications

Enoxaparin administration was commenced for all

patients with a dose of 1 mg/kg twice a day immediately

after the diagnosis of APE was ascertained. Thrombo-

lytic treatment (t-PA) was provided by an intravenous in-

fusion of 100 mg for 2 hours in patients with hemo-

dynamic instability. Oral warfarin therapy was started

for all patients on the day of admission except for cases

treated with t-PA who had warfarin treatment 24 hours

after the therapy. The patients continued oral anti-

coagulation therapy for at least three months after dis-

charge and INR levels were checked monthly. The dura-

tion of oral warfarin therapy was left to the discretion of

the primary physician.

Statistical analyses

All data were presented as mean � SD or a median

(interquantile range) for parametric variables and as

percentages for categorical variables. Continuous vari-

ables were checked for the normal distribution assump-

tion using Kolmogorov-Smirnov statistics. Differences

between survivors and non-survivors were evaluated

using two-sample t-tests. Categorical variables were

tested by Pearson’s �2 test and Fisher’s exact test. Re-

ceiver operating curves were generated to define the

cut-off values (upper left corner of ROC curve) of NLR

and PLR for total mortality. Using these cut-off values of

NLR and PLR levels, Kaplan-Meier estimates and curves

were generated, and groups were compared using log-

rank tests. Univariate and multivariate binary logistic re-

gression analyses were performed to identify the inde-

pendent predictors of short-term mortality. In addition,

Cox regression analyses were used to investigate the

univariable and multivariable predictors of total mortal-

ity during the study period. Forward stepwise multi-

variable regression models using parameters with p <

0.10 were created in logistic and Cox regression analy-

ses. P-values were two-sided, and values < 0.05 were

considered statistically significant. All statistical studies

were carried out using the Statistical Package for Social

Sciences software (SPSS 16.0 for Windows, SPSS Inc.,

Chicago, Illinois, USA).

RESULTS

During a follow-up period of 20 [17] months, 34 pa-

tients (16.7%) died, and 14 of the deceased subjects died

within 30 days. Clinical, demographic and laboratory

characteristics of the survived and deceased patients are

summarized in Table 1 and Table 2. Between the two

groups, significant differences were observed in terms of

gender, frequency of DVT on admission, systolic blood

pressure, neutrophil counts, lymphocyte counts, NLR,

PLR, maximal troponin-I and BNP levels. However, hemo-

globin, WBC count, platelet count, red cell distribution

width, platelet distribution width, MPV, fasting glucose,

urea, creatinine and maximum D-dimer levels were simi-

lar between the two groups.

The mean PESI scores were significantly higher in

the deceased patients compared to the survived pa-

tients (149 � 52 vs. 83 � 24; p = 0.01). Systolic pulmo-

nary artery pressure and right ventricular diastolic diam-

eter were significantly higher in the deceased patients

(78 � 17 vs. 49 � 11 mmHg, 3.25 � 0.46 vs. 3.01 � 0.51

cm; p = 0.01 and p = 0.02, respectively). The frequency
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Table 1. Comparison of demographic and clinic parameters and clinical outcome of the study population

Demographic and clinical features Study population (n = 203) Survivors (n = 169) Non-survivors (n = 34) p value*

Age, years 65.8 � 18.1 64.9 � 18.2 70.4 � 16.4 0.11

Female gender, n (%) 116 (57)0 91 (53) 25 (73) 0.04

Hypertension, n (%) 92 (45) 81 (47) 11 (32) 0.11

Diabetes mellitus, n (%) 38 (19) 28 (16) 10 (29) 0.08

Smoking, n (%) 38 (19) 32 (18) 06 (17) 0.87

Prior deep vein thrombosis, n (%) 19 (9)0 17 (10) 2 (5) 0.54

DVT on admission, n (%) 58 (28) 53 (31) 5 (14) 0.04

CAD, n (%) 36 (18) 30 (17) 6 (17) 0.92

COPD, n (%) 20 (10) 15 (8)0 5 (14) 0.33

Symptom duration, h 66 [68] 72 [68] 54 [65] 0.80

Systolic BP, mmHg 109.4 � 20.80 111.5 � 20.80 99.6 � 17.8 0.01

Respiratory rate 15.6 � 3.60 15.4 � 3.30 16.3 � 4.90 0.33

Main pulmonary artery involvement, n (%) 79 (39) 60 (35) 19 (55) 0.03

RV diastolic diameter, cm 3.05 � 0.53 3.01 � 0.51 3.25 � 0.46 0.02

sPAP, mmHg 55 � 17 49 � 11 78 � 17 0.01

Mc Connell’s Sign, n (%) 52 (26) 38 (22) 14 (41) 0.03

Geneva score 7.5 � 3.0 7.7 � 3.1 6.4 � 2.4 0.01

Wells score 5.1 � 2.1 5.2 � 2.1 4.4 � 2.0 0.06

PESI score 94 � 39 83 � 24 149 � 520 0.01

Thrombolytic therapy, n (%) 43 (21) 33 (20) 10 (30) 0.20

Clinical outcome

Follow-up, months 20 [17.0] 21.0 [18.0] 16.5 [16.2] 0.21

Mortality at 30 days, n (%) 14 (7)0 - 14 (42)

Long term mortality, n (%) 20 (10) - 20 (58)

BP, blood pressure; CAD, coronary artery disease; COPD, chronic obstructive pulmonary disease; PE, pulmonary embolism; PESI,

pulmonary embolism severity index; RV, right ventricle; sPAP, systolic pulmonary arterial pressure.

* p value is calculated by comparison of survivors to non-survivors.

Table 2. Comparison of laboratory parameters in the study population

Laboratory parameters Study population (n = 203) Survivors (n = 169) Non-survivors (n = 34) p value*

Hemoglobin (g/dL) 12.41 � 2.12 12.31 � 2.01 12.12 � 2.230 0.62

WBC count (10
3
/L) 9.23 � 4.73 9.77 � 4.72 8.55 � 4.77 0.49

Neutrophils (10
3
/L) 8.75 � 4.17 8.22 � 3.83 11.3 � 4.83 0.01

Lymphocytes (10
3
/L) 01.68 � 0.77 1.82 � 0.80 1.26 � 0.50 0.01

Platelets (10
3
/L) 234 � 83 225 � 103 251 � 160 0.25

RDW (%) 14.91 � 2.13 14.90 � 2.210 15.20 � 2.020 0.46

PDW (%) 16.78 � 1.21 16.70 � 1.100 16.80 � 0.810 0.71

MPV (fL) 08.50 � 1.45 8.46 � 1.44 8.61 � 1.96 0.63

NLR 5.01 [4.91] 4.17 [4.64] 9.02 [4.05] 0.01

PLR 145 [92] 139 [83] 215 [154] 0.01

Fasting glucose (mg/dL) 124 [53] 110[43] 105[41] 0.81

Urea (mg/dL) 25 � 13 25 � 12 26 � 14 0.77

Creatinine (mg/dL) 1.12 � 0.40 1.11 � 0.41 1.20 � 0.40 0.18

Sodium, mmol/L 136.10 � 5.0000 136.01 � 6.1100 135.23 � 5.0100 0.80

Potassium, mmol/L 4.30 � 0.71 4.30 � 0.81 4.20 � 1.01 0.53

Troponin-I (ng/mL) 0.09 [0.42] 0.11 [0.31] 0.51 [0.88] 0.01

BNP (pg/mL) 352 [650] 344 [552] 618 [803] 0.01

D-Dimer (ng/ml) 1540 [2045] 1460 [1870] 1870 [4500] 0.73

Median INR during follow-up 2.73 � 0.60 2.77 � 0.62 2.69 � 0.59 0.49

BNP, brain natriuretic peptide; INR, international normalized ratio; MPV, mean platelet volume; NLR, neutrophil-to-lymphocyte

ratio; PDW, platelet distribution width; PLR, platelet-to-lymphocyte ratio; RDW, red cell distribution width; WBC, white blood cell.

* p value is calculated by comparison of survivors to non-survivors.



of subjects with McConnell’s sign was significantly higher

compared to the survived patients (p = 0.03). Further-

more, the frequency of patients who received thrombo-

lytic therapy was not different between the survived

and non-survived group (20% vs. 30%; p = 0.20). The

median INR measurements during the follow-up were

comparable between the non-survived and the survived

patients (2.69 � 0.59 vs. 2.77 � 0.62; p = 0.49).

When the mortality rate within the 30-day period is

considered, NLR and PLR levels were significantly higher

in the non-survived group compared to the rest of the

study population [9.9 (5.5) vs. 4.5 (4.1), p = 0.01 and 280

(74) vs. 135 (75), p = 0.01, respectively]. During long-term

follow-up (excluding patients who died within 30 days),

admission NLR and PLR levels were significantly different

in non-survived cases (n = 20) compared to the survived

study subjects (n = 169) [8.4 (2.9) vs. 4.1 (3.8), p = 0.01

and 153 (117) vs. 133 (73), p = 0.03, respectively).

In ROC analysis, NLR > 5.93 predicted total mortality

with a sensitivity of 87.8% and a specificity of 74.5%

(AUC 0.84, p = 0.01). It was noted that PLR > 191 pre-

dicted total mortality with a sensitivity of 60.6% and a

specificity of 83.2% (AUC 0.73, p = 0.01).

In univariate regression analysis, gender, systolic BP,

PESI score, right ventricular diastolic diameter, systolic

pulmonary arterial pressure (sPAP), troponin-I, BNP, NLR,

and PLR were found to be correlated with short-term

mortality in the study population. In multivariate regres-

sion analysis, using a model adjusted for the aforemen-

tioned parameters, sPAP (OR 1.09 95% CI 1.03-1.15, p =

0.01), PESI scores (OR 1.04 95%CI 1.02-1.07, p = 0.01), el-

evated levels of NLR and PLR were found to be independ-

ently correlated with short-term mortality (OR 1.29 95%

CI 1.03-1.63, p = 0.02; OR 1.004 95% CI 1.001-1.007, p =

0.01, respectively).

Predictors of long-term mortality were investigated

using Cox regression analysis. In univariate Cox regres-

sion analysis, age, gender, systolic BP, PESI score, right

ventricular diastolic diameter, sPAP, troponin-I, BNP,

NLR, and PLR were found to be correlated with total

mortality in the study population (Table 3). In multi-

variate regression analysis, using a model adjusted for

aforementioned parameters, age, systolic blood pres-

sure, sPAP, PESI scores (HR 1.02 95% CI 1.01-1.04, p =
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Table 3. Univariate and multivariate Cox regression analysis of possible predictors of total mortality in the study population

Variables Unadjusted HR (95% CI) p Adjusted HR (95% CI) p

Age, 1-SD increase 1.02 (0.99-1.05) 0.06 1.04 (1.02-1.07) 0.04

Female gender 2.38 (1.11-5.12) 0.03 1.42 (0.49-4.18) 0.52

Smoking 0.89 (0.37-2.16) 0.81 - -

Systolic BP, 1-SD decrease 1.02 (1.01-1.04) 0.02 01.05 (1.001-1.11) 0.04

PESI score 1.02 (1.02-1.03) 0.01 1.02 (1.01-1.04) 0.01

RV diameter, 1-SD increase 2.83 (1.39-5.76) 0.01 2.27 (0.82-6.39) 0.12

McConnell’s sign 1.28 (0.61-2.70) 0.51 - -

sPAP 1.06 (1.04-1.08) 0.01 01.06 (1.030-1.09) 0.01

Thrombolytic treatment 1.75 (0.84-3.67) 0.14 - -

Troponin I, 1-SD increase 1.56 (1.11-2.21) 0.01 0.81 (0.41-1.58) 0.52

D-dimer, 1-SD increase 001.001 (0.99-1.002) 0.25 - -

BNP, 1-SD increase 0001.002 (1.001-1.003) 0.01 001.001 (0.99-1.002) 0.15

Glucose, 1-SD increase 1.22 (0.62-2.39) 0.56 - -

Creatinine, 1-SD increase 1.31 (0.57-3.01) 0.53 - -

Hemoglobin, 1-SD decrease 0.95 (0.88-1.03) 0.24 - -

WBC, 1-SD increase 1.0 (0.99-1.01)0 0.55 - -

RDW, 1-SD increase 1.07 (0.92-1.25) 0.37 - -

Platelets, 1-SD increase 1.01 (0.99-1.02) 0.41 - -

MPV, 1-SD increase 1.01 (0.82-1.25) 0.90 - -

NLR, 1-SD increase* 1.16 (1.10-1.22) 0.01 1.13 (1.04-1.23)0 0.01

PLR, 1-SD increase* 0001.003 (1.001-1.005) 0.01 001.002 (1.001-1.004) 0.01

BNP, brain natriuretic peptide; BP, blood pressure; HR, hazard ratio; CI, confidence interval; MPV, mean platelet volume; NLR,

neutrophil/lymphocyte ratio; PLR, platelet/lymphocyte ratio; RDW, red cell distribution width; RV, right ventricle; sPAP, systolic

pulmonary arterial pressure; WBC, white blood cell count.

* NLR and PLR are entered into the model separately in order to prevent multicollinearity.



0.01), and elevated levels of NLR and PLR were found to

be independently correlated with total mortality (HR

1.13 95% CI 1.04-1.23, p = 0.01; HR 1.002 95% CI 1.001-

1.004, p = 0.01, respectively).

In addition, we have calculated AUCs of the models.

For that model including age, gender, systolic BP, PESI

score, right ventricular diastolic diameter, sPAP, tro-

ponin-I, and BNP, AUC was 0.78 (95% CI 0.70-0.85).

When PLR levels are added to the model, this resulted in

an AUC of 0.79 (95% CI 0.72-0.86). Also, the addition of

NLR levels to the model resulted in a larger difference of

the predictive value of the model with an AUC of 0.85

(95% CI 0.78-0.90). Kaplan-Meier curve patients with

NLR and PLR levels above the cut-off values had signifi-

cantly higher risk for total mortality (log-rank p = 0.01

for both parameters) (Figure 1 and Figure 2).

DISCUSSION

Pulmonary embolism is the third most common vas-

cular disease after acute coronary syndrome and cere-

brovascular disease. Despite the new diagnostic tools

and treatment modalities, the reported mortality rate

remains high: between 15-25%.1,2 As in other athero-

thrombotic diseases, inflammation plays an important

role in the pathophysiology of pulmonary embolism.2

The prognostic importance of several inflammatory pa-

rameters including BNP, NT-proBNP, IL-6, IL-8, H-FABP,

troponin, and myoglobin in patients with APE has been

previously demonstrated.4,5 These parameters, while

useful in predicting prognosis, were not commonly used

in daily practice. Therefore, the necessity of easily ac-

cessible and cheap parameters to predict the prognosis

of APE has been the basis of our study.

The primary finding of our study is that, besides

age, PESI scores, systolic BP and sPAP, admission NLR

and PLR levels were independently associated with

short and long-term mortality in patients with APE. In

fact, we found that NLR may have an elevated prognos-

tic value when compared to PLR. The total mortality rate

was 16.7%, which was observed to be consistent with

the literature.2 Thrombolytic therapy was used in 21% of

the cases but did not result in lower mortality rates.

There were no major bleeding complications observed

in our study population. In general, the effect of throm-

bolytic therapy in long-term survival remains undeter-

mined.1

Afzal et al. first described elevated levels of WBC in

patients with pulmonary embolism and postulated that

this correlation may be related to haemorrhage-infarc-

tion syndrome and comorbid conditions.16 In cancer pa-

tients, the presence of elevated WBC count was found

to be associated with higher risk of venous thromboem-

bolism and mortality.9 White blood cell subtypes, espe-

cially neutrophils, play a key role in modulating the in-

flammatory response in the atherosclerotic process.16

Lymphopenia is observed in inflammatory events due to

increased apoptosis and is a frequent finding secondary

to increased levels of corticosteroids in acute stress con-

ditions such as acute coronary syndrome and pulmo-

nary embolism.17,18 Also, platelets play a key role in in-
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Figure 1. Kaplan-Meier curve for NLR. NLR, neutrophil/lymphocyte

ratio.

Figure 2. Kaplan-Meier curve for PLR. PLR, platelet to lymphocyte

ratio.



flammation and thrombosis.12 Hence, haematological

markers, especially the ratio of subgroups (neutrophils,

lymphocytes and platelets) can be used as inflammation

markers in addition to biochemical markers.16-22

DVT associated with inflammatory reaction and en-

dothelial dysfunction results in elevated levels of C-reac-

tive protein.24-26 In APE, thrombus development is asso-

ciated with pulmonary arterial and venous wall inflam-

mation, and a leukocyte influx occurs during this pro-

cess; as a result, an elevation in inflammatory mediators

occurs.27-32 Studies have suggested that leukocytes con-

tribute to venous thrombosis by damaging the endothe-

lium.33 Elevated PLR and NLR levels indicate a higher

level of inflammation, which is correlated with a more

severe form of disease and increased risk for adverse

events. In recent studies, prognostic use of NLR and PLR

measurements has been shown in cardiovascular dis-

eases.13,22,23

Consistent with our results, prior studies have shown

that elevated NLR is associated with increased 30-day

mortality rates in APE.27,28 However, neither of the stud-

ies mentioned the dose of anticoagulant therapy and

INR levels. Effective anticoagulation is vital in PE treat-

ment. In our study, the median INR measurement was

not different between survived and deceased patients

during the follow-up period. Thus, we may assume that

they have been optimally treated. However, in patients

who died during the follow-up, admission NLR and PLR

measurements were higher compared to survived pa-

tients. This is the first study to indicate the long-term

prognostic value of NLR and PLR levels in APE.

Limitations

A few limitations of our study deserve mention. Our

investigation was a single center retrospective study

which used a relatively small sample size. Despite this

limitation, we have found some parameters associated

with mortality, although we could not draw a causal

relationship.

CONCLUSIONS

Our findings indicate that admission NLR and PLR

levels may indicate short and long-term mortality risk in

patients with APE. Although, we could not establish a

causal relationship in this study, the results of this study

may have some measure of clinical implications if found

to be consistent with the results of larger scale prospec-

tive studies in the future.
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