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Background: Understanding the effect of systemic inflammation on the pathophysiology of thromboembolism may provide an
approach to determine the course and prognosis of the disease. The aim of this study was to investigate the usability of systemic
inflammatory markers in the risk stratification of pulmonary embolism in patients with acute pulmonary thromboembolism (PTE).
Methods: The data of 234 patients diagnosed with pulmonary embolism by computed tomography pulmonary angiography (CTPA) or
ventilation perfusion scintigraphy were evaluated retrospectively. Demographic data, co-morbid conditions, and laboratory parameters
of the patients were obtained from the hospital data system. Pulmonary embolism risk classification was performed according to the
2019 ESC guidelines as low, intermediate (intermediate-low, intermediate-high), and high risk. Neutrophil - lymphocyte ratio (NLR),
platelets-to-lymphocyte ratio (PLR), lymphocyte - monocyte ratio (LMR), lymphocyte / CRP ratio (LCRPR), systemic inflammatory
response index (SIRI) (NeutrophilxPlatelet/Lymphocyte) and systemic immune-inflammation index (SII) (NeutrophilxMonocyte/
Lymphocyte) were calculated using the patients’ hemogram (White blood count (WBC), hemoglobin, hematocrit, platelet, neutrophil,
lymphocyte, monocyte), C-reactive protein (CRP), lactate, troponin, and d-dimer values at the time of diagnosis.

Results: In our study, WBC, neutrophils, NLR, PLR, SIRI, SII and CRP levels were significantly lower in low risk, while lymphocyte
count and LCRPR were significantly higher. Platelet counts were significantly lower in high risk. D-dimer levels were significantly
higher in intermediate-high and high risk. Lactate levels were significantly higher in high risk. Troponin levels were significantly
higher in intermediate-high risk and high risk. WBC, neutrophils, D-dimer, troponin, lactate levels and NLR, SII, indices were found
to be significant biomarkers in predicting high-risk embolism.

Conclusion: Our findings suggest that systemic inflammatory markers may be a clinically important risk determinant in patients with
acute pulmonary thromboembolism.

Keywords: pulmonary embolism (PE), systemic inflammation, inflammatory markers, neutrophil-to-lymphocyte ratio (NLR), platelet-
to-lymphocyte ratio (PLR), systemic immune-inflammation index (SII)

Introduction
Pulmonary thromboembolism (PTE) is now a common cause of cardiovascular mortality in high-risk patients, with an
increasing incidence and decreasing mortality rate. It typically occurs as a complication of deep vein thrombosis (DVT).
“Risk assessment” is the most important step in order to accurately predict the treatment approach and mortality risk in
acute PTE cases. Hemodynamic instability, the Pulmonary Embolism Severity Index (PESI), electrocardiography, CT
angiography, and cardiac biomarkers are used in PTE risk assessment.'

In the pathogenesis of pulmonary embolism, increased blood coagulability, endothelial damage, and the presence of
inflammation gain significance.” Understanding the effect of systemic inflammation on the pathophysiology of throm-
boembolism may provide an approach to determining the course and prognosis of the disease. In recent years, non-

invasive markers have been investigated to assess disease severity and the degree of inflammation in various diseases. It
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has been shown that blood indices, such as the neutrophil-lymphocyte ratio (NLR) and platelet-lymphocyte ratio (PLR),
can predict the prognosis in patients with malignancy, ulcerative colitis, Crohn’s disease, stroke, sepsis, and chronic
obstructive pulmonary disease (COPD).> Similarly, it has been shown that NLR and PLR are promising biomarkers for
predicting prognosis in patients with acute pulmonary embolism.* In a study, systemic inflammation index (SII) was
shown to be superior to other inflammation-based indices in high-risk pulmonary embolism cases.” The insufficient
amount of data in the literature and the lack of systematic studies highlight the importance of this issue and the necessity
for further research in this area.

The aim of this study was to investigate the usability of systemic inflammatory markers in the risk stratification of
pulmonary embolism in patients with acute pulmonary thromboembolism (PTE).

Materials and Methods

The study was conducted at the Pulmonary Diseases Department of Samsun Training and Research Hospital between
July 2021 and June 2024, by retrospectively evaluating the data of 292 patients diagnosed with pulmonary embolism
through computed tomography pulmonary angiography (CTPA) or ventilation-perfusion scintigraphy (Figure 1).

All patients diagnosed with pulmonary embolism aged >18 years were included in the study. Patients with pulmonary
embolism accompanied by infection (pneumonia, COVID-19, urinary tract infection, etc.) patients with malignancy who
received chemotherapy and/or radiotherapy, patients receiving immunosuppressive treatment (eg, corticosteroids, meth-
otrexate, etc)., patients with chronic kidney failure and/or those undergoing dialysis, patients using statins or nonsteroidal
drugs and patients with incomplete data were excluded from the study.

Demographic data, comorbid conditions, and laboratory parameters of the patients were obtained from the hospital
data system. Pulmonary embolism risk classification was performed according to the 2019 ESC guidelines as low,
intermediate (intermediate-low, intermediate-high), and high risk (Figure 2).

The neutrophil-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), lymphocyte-monocyte ratio (LMR),
lymphocyte/CRP ratio (LCRPR), systemic inflammatory response index (SIRI) (NeutrophilxMonocyte/Lymphocyte),
and systemic immune-inflammation index (SII) (NeutrophilxPlatelet/Lymphocyte) were calculated using the hemogram
values (white blood count (WBC), hemoglobin, hematocrit, platelet, neutrophil, lymphocyte, monocyte), C-reactive
protein (CRP), lactate, troponin, and D-dimer levels of the patients at the time of diagnosis.

Pulmonary embolism

n=292

Exluded (n=58)

-Patients with co-infection with pulmonary embolism (pneumonia, COVID-19, urinary tract
infection, etc.)
-Patients with malignancy and receiving chemotherapy and/or radiotherapy treatment

-Patients receiving immunosuppressive therapy (corticosteroids, methotrexate, etc.)

-Patients with chronic renal failure and/or dialysis
-Patients using statins, nonsteroidal drugs

-Patients with missing data

Study population
n=234

Figure | Study population.
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Early mortality risk Indicators of risk
Haemodynamic Clinical parameters of PE RV dysfunction Elevated cardiac
instability? severity and/or comorbidity: on TTE or CTPA® troponin levels®

PESI class IlI-V or sPESI 31

Intermediate-low One (or none) positive

Figure 2 Pulmonary embolism risk classification. “*One of the following clinical presentations cardiac arrest, obstructive shock (systolic BP <90 mmHg or vasopressors
required to achieve a BP >90 mmHg despite an adequate filling status, in combination with end-organ hypoperfusion), or persistent hypotension (systolic BP <90 mmHg or
a systolic BP drop >40 mmHg for >15 min, not caused by new-onset arrhythmia, hypovolaemia, or sepsis). °: Prognostically relevant imaging (TTE or CTPA) findings in
patients with acute PE. ©: Elevation of further laboratory biomarkers, such as NT-proBNP >600 ng/L, H-FABP >6 ng/mL, or copeptin >24 pmol/ L, may provide additional
prognostic information. 4 Haemodynamic instability, combined with PE confirmation on CTPA and/or evidence of RV dysfunction on TTE, is sufficient to classify a patient into
the high-risk PE category. In these cases, neither calculation of the PESI nor measurement of troponins or other cardiac biomarkers is necessary. © Signs of RV dysfunction on
TTE (or CTPA) or elevated cardiac biomarker levels may be present, despite a calculated PESI of |-l or an sPESI of 0.

The study complies with the Declaration of Helsinki and approval for the study was obtained from the Ethics
Committee for Non-Interventional Clinical Studies of Samsun University (Date: 26.06.2024, Decision No: 2024/12/5).

Statistics

All data were analyzed using the SPSS V 23 Windows program (SPSS Inc., Chicago, IL, USA). The frequencies and
percentage values of categorical variables, as well as the mean and standard deviation values of numerical variables, were
calculated. The assumptions of normal distribution and homogeneity of variance were tested using the Kolmogorov—
Smirnov and Levene tests. Parametric tests were applied for variables that exhibited normal distribution. ANOVA test
was performed for more than two groups. Post hoc tests were performed to assess the differences between groups. Non-
parametric tests were applied for variables that did not show a normal distribution. The Kruskal Wallis test was applied
for more than two groups. Percentages were obtained by calculating sensitivity and specificity values. In predicting high-
risk embolism, WBC, neutrophils, NLO, SII, D-dimer, troponin, lactate levels were assessed by calculating the area
under the curve (AUC) of the receiver operating characteristic (ROC) curve. Ordinal logistic regression analysis was
performed for the effect of biomarkers on high probability of embolism.

Results

Between July 2021 and June 2024, 234 pulmonary embolism patients with a mean age of 63.4 + 17.5 (Male: 56 + 17.8,
Female: 69.9 + 14.5) were evaluated. Of the patients, 125 (53.4%) were female and 109 (46.6%) were male. Among the
pulmonary embolism patients, 65 (27.8%) were classified as low risk, 94 (40.2%) as intermediate-low risk, 39 (16.7%) as
intermediate-high risk, and 36 (15.4%) as high risk. The most common comorbidities and risk factors were hypertension
(51.7%), ischemic heart disease (41%), and deep vein thrombosis (36.8%). The demographic data of the patients are
presented in Table 1.

In our study, WBC, neutrophils, NLR, PLR, SIRI, SII, and CRP levels were significantly lower in the low-risk group
compared to the intermediate-low-risk, intermediate-high-risk, and high-risk groups, while lymphocyte count and
LCRPR were significantly higher (P1, P2, P3). Platelet counts were significantly lower in the high-risk group compared
to the intermediate-low-risk and intermediate-high-risk groups (P4, P5). D-dimer levels were significantly higher in the
intermediate-high and high-risk groups compared to the low-risk and intermediate-low-risk groups (P1, P2, P3, P4, P5).
Lactate levels were significantly lower in the low-risk group compared to the intermediate-low-risk, intermediate-high-
risk, and high-risk groups, and in the intermediate-low-risk group compared to the high-risk group. Troponin levels were
significantly higher in the intermediate-high and high-risk groups (P2, P3, P4, P5, P6). LMR was found to be
significantly higher in low-risk patients compared to intermediate-low and high-risk patients, while it was significantly
lower in intermediate-low-risk patients compared to intermediate-high-risk patients (P1, P3, P4) (Table 2).
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Table | Demographic Features

Demographic features

Age (years) 634+ 17,5
Gender

Female n (%) 125 (53,4)
Male n (%) 109 (46,6)
Co-morbidity and risk factors n (%) | 198 (84,6)
Hypertension 121 (51,7)
Ischemic heart disease 96 (41)
Deep vein thrombosis 86 (36,8)
Immobilization 57 (244)
Surgical 31 (13,2)
Diabetes 27 (11,5)
COPD 24 (10,3)
Alzheimer’s 21 (9)
Asthma 16 (6,8)
Cerebrovascular disease 15 (6,4)
Obesity 6 (2,6)
Bronchiectasis 1 (0,4)
Sleep apnea 1 (0,4)
Pulmonary embolism risk n (%)

Low Risk 65 (27,8)
intermediate Risk

-intermediate-low risk 94 (40,2)
- intermediate-high risk 39 (16,7)
High Risk 36 (15,4)

Abbreviation: COPD, Chronic obstructive pulmonary disease.

Table 2 Association of Biomarkers with Pulmonary Embolism Risk

Low intermediate High Pl P2 P3 P4 P5 P6
intermediate-low intermediate-high
WBC (X|09/L) 88+22 10£3.1 10.7£3.8 10.9+3 0.010 0.005 0.001 NS NS NS
Hemoglobin (g/dl) 13£1.9 12.8+2.1 12.3+2 13£1.8 NS NS NS NS NS NS
Hematocrit 39.1£5 39.1%£55 37.7+49 39.8+5 NS NS NS NS NS NS
Platelets (% 10%/L) 237.8%71.2 261.1+87.3 236.7+103.9 223.2+79.1 NS NS NS 0.026 0.024 NS
Neutrophils (x |09/L) 5.3+1.8 7.3+2.6 8+3.3 82+28 0.000 0.000 0.000 NS NS NS
Lymphocyte (% |0?/L) 2.4+0.9 1.7£0.7 1.8+£0.7 1.8+£0.9 0.000 0.005 0.000 NS NS NS
Monocyte (X |09/L) 0.7+0.3 0.7+0.3 0.7+0.3 0.7+0.3 NS NS NS NS NS NS
CRP (mgr/L) 43.4+51.7 65.7+67.8 64.7+67.9 60.1£59.5 0.014 0.013 0.033 NS NS NS
D-dimer (pg/mL) 6.1+8.3 7172 13.1£7.4 13.8+12 0.05 0.000 0.000 0.000 0.001 NS
Lactate (mmol/L) 1.4+0.5 2.2+0.9 2.5+ 314 0.000 0.000 0.000 NS 0.005 NS
Troponin (ng/mL) 0.13+0.15 0.100.1 0.56+0.51 1.2+4.1 NS 0.000 0.000 0.000 0.000 0.032
NLR 2412 5+33 5.4+34 6.2+4.2 0.000 0.000 0.000 NS NS NS
(Continued)
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Table 2 (Continued).

Low intermediate High Pl P2 P3 P4 P5 P6

intermediate-low intermediate-high
LMR 3.8+2.5 2.5%1.2 3.1%1.6 3.1+23 0.000 NS 0.018 0.024 NS NS
PLR 108.8+49.3 173+91.6 164.7+122 164.3+106.6 0.000 0.012 0.004 NS NS NS
LCRPR 0.43%1.35 0.120.21 0.060.08 0.070.11 0.000 0.002 0.001 NS NS NS
SIRI 1.88+1.34 4+3.36 3.79£3.39 431%3.15 0.000 0.000 0.000 NS NS NS
Si 586.48+353.95 1256.06+875.79 1229.12+866.5 1312.26+920.45 0.000 0.000 0.000 NS NS NS

Notes: PI: Comparison between low risk and intermediate-low risk. P2: Comparison between low risk and intermediate-high risk. P3: Comparison between low risk and
high risk. P4: Comparison between intermediate-low risk and intermediate-high risk. P5: Comparison between intermediate-low risk and high risk. P6: Comparison between
intermediate-high risk and high risk.

Abbreviations: WBC. White blood count; CRP. C-reactive protein; NLR. Neutrophil-to-lymphocyte ratio; LMR. Lymphocyte-to- monocyte ratio; PLR. Platelets-to-
lymphocyte ratio; LCRPR. Lymphocyte-to- C-reactive protein ratio; SIRI. Systemic inflammatory response index; Sl Systemic immune-inflammation index NS. Non-specific.

ROC analysis was performed for WBC, neutrophils, NLR, SII, D-dimer, troponin, and lactate levels in predicting
high-risk pulmonary embolism. According to the ROC curve, the ideal troponin cutoff value was 0.175, with 72.2%
sensitivity and 78.3% specificity, while the ideal lactate cutoff value was 2.45, with 62.9% sensitivity and 73.9%
specificity. The ROC curve and cut-off values of the other parameters are shown in Table 3 and Figure 3. Ordinal
logistic regression analysis was performed for the effect of biomarkers on high probability of embolism (Table 4). The
effect of WBC (Wald=4.027; p=0.045), neutrophils (Wald=6.565; p=0.010), D-dimer (Wald=6.514; p=0.011), troponin
(Wald=8.518; p=0.004), and lactate (Wald=15.158; p<0.001) levels on the risk of embolism was found to be significant.

Discussion

This study provides significant findings suggesting that systemic inflammatory markers could be an important clinical
risk determinant in patients with acute pulmonary thromboembolism. In particular, WBC, neutrophils, D-dimer, troponin,
and lactate levels, as well as NLR and SII indices, were found to be significantly elevated in predicting high-risk
pulmonary embolism.

Although several cellular indices such as NLR and SII were significant in univariate analysis, they did not remain
independently predictive of high-risk PE in multivariate regression. This discrepancy may be explained by confounding
clinical factors not accounted for in the current analysis. Prior literature has demonstrated that these markers are
associated with clinical outcomes including mortality, bleeding, and identification of low-risk patients. Therefore, their

Table 3 Diagnostic Accuracy of Biomarkers in Predicting High Risk Embolism

AUC 95% CI Cut off P Sensitivity (%) | Specificity (%)
WBC (x109/L) 0.613 | 0.518-0.718 | 9.945 | 0.03I 58,3 57.1
Neutrophils (x109/L) | 0.663 | 0.564-0.750 | 6.995 | 0.002 61.1 59.1
NI 0.613 | 0.487-0.703 1046 0.031 55.6 68.2
D-dimer (ug/mL) 0.689 | 0.552-0.761 8.56 0.001 63.3 69
NLR 0.650 | 0.514-0.739 4.73 0.004 6l.1 70.7
Lactate (mmol/L) 0.715 | 0.573-0.796 2.45 0.000 629 739
Troponin (ng/mL) 0.769 | 0.665-0.858 0.175 0.000 722 783

Abbreviations: WBC, White blood count; NLR, Neutrophil-to-lymphocyte ratio; Sl Systemic immune-inflammation index.
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Figure 3 Receiver operating characteristic (ROC) curves of biomarkers in predicting high risk embolism.

Source of the
Curve

WBC

— Neutrophils
NLO
Sl
DDIMER
Troponin
Lactate
Reference Line

prognostic value might be more pronounced in predicting mortality or complications rather than in stratifying patients

into high-risk categories according to ESC guidelines.
Supporting this notion, studies by Siddiqui et al®’ have shown that cellular indices are significantly associated with

outcomes in venous thromboembolism and pulmonary embolism, including mortality and bleeding risks. The lack of

significance in multivariate analysis in our study may reflect interactions with unmeasured clinical variables or limita-

tions in sample size.

In the literature, studies on NLR, PLR, and the SII index indicate that in a study by Karakas et al® evaluating the
prognostic value of NLR and PLR in 203 PTE patients, NLR > 5.93 predicted mortality with 87.8% sensitivity and
74.5% specificity, and PLR > 191 predicted mortality with 60.6% sensitivity and 83.2% specificity; in a study by Phan

Table 4 Ordinal Logistic Regression Analysis of

Biomarkers

Variable OR (95% CI) p

WBC (x109/L) 0.626 (0.396-0.989) | 0.045
Neutrophils (x109/L) | 2.100 (1.191-3.706) | 0.010
NLR 1.039 (0.865-1.249) | 0.681
Sl 0.999 (0.998-1.000) | 0.178
D-dimer (pg/mL) 1.050 (1.011-1.091) 0.011
Troponin (ng/mL) 4.622 (1.653-12.919) | 0.004
Lactate (mmol/L) 1.846 (1.356-2.513) | <0.001

Abbreviations: WBC, White blood count; NLR, Neutrophil-to-
lymphocyte ratio; Sll Systemic immune-inflammation index; OR,

odds ratio; Cl, confidence interval.
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et al’ in 191 PTE patients, NLR > 5.46 predicted mortality with 75% sensitivity and 66.9% specificity, and PLR > 256.6
predicted mortality with 53.6% sensitivity and 82.2% specificity. In the meta-analysis of 7 studies involving 2323
patients with PTE conducted by Wang et al,* it was shown that NLR and PLR were inflammatory markers that could be
used to predict prognosis, while in the meta-analysis of 15 studies in PTE patients conducted by Tang et al.> NLR was
found to be a significant predictor of mortality, whereas PLR was not a statistically significant predictor.

In the study by Gok et al,” evaluating the use of SII to predict the severity of PTE, it was found that SII > 1161
predicted mortality with 91% sensitivity and 90% specificity. Additionally, a relationship was found between the severity
of the disease and CRP and troponin levels. In the study by Mermer et al,'® evaluating the prognostic value of SII in 191
PTE patients, it was found that lactate, D-dimer, and SII were associated with mortality, and SII > 903.6 predicted
mortality with 88.5% sensitivity and 58.5% specificity. In the study by Bi W et al'' involving 72 patients with PTE,
which evaluated whether brain natriuretic peptide (BNP), troponin I (TnlI), and D-dimer serum levels, in addition to NLR,
could be used to determine prognosis, it was found that serum BNP (sensitivity: 77.6%, specificity: 69.2%), Tnl
(sensitivity: 77.8%, specificity: 70.5%), and D-dimer (sensitivity: 74.6%, specificity: 61.2—7%) levels could predict the
severity of PTE, and when used in combination with NLR, the sensitivity was 88.9% and specificity was 90.4%. In our
study, consistent with the literature, NLR (cut-off: 4.73, sensitivity: 61.1%, specificity: 70.1%) and SII indices (cut-off:
1046, sensitivity: 55.6%, specificity: 68.2%) were found to be significantly high in predicting high-risk PTE.

Elevated troponin levels are used in risk classification in PTE, and its prognostic significance has been demonstrated in
previous studies.>'*'* In the study by Lee et al, troponin levels were found to be significantly higher in the intermediate-high
and high-risk groups compared to the low and intermediate-low-risk groups.'* Similarly, several studies have supported these
findings, emphasizing the prognostic value of troponin levels in high-risk patients.”'> In our study, consistent with the
literature, we found troponin levels to be significantly elevated in the intermediate-high and high-risk groups.

D-dimer is one of the vascular biomarkers with a strong negative predictive value in PTE. Bi W et al'' and Gok et al’
demonstrated significant differences in D-dimer levels across low, intermediate, and high-risk groups, showing that
D-dimer levels were positively correlated with PTE severity and were associated with mortality. In our study, we found
D-dimer levels to be significantly higher in the intermediate-high and high-risk groups compared to the low and
intermediate-low-risk groups.

C-reactive protein is associated with RV dysfunction, which is a predictor of prognosis in PTE and could be
a promising biomarker for PTE risk classification.'® Araz et al found that high serum CRP levels were significantly
associated with mortality and that changes in serum levels could be used in risk classification.'” In the study by Sagcan
et al, CRP levels were found to be lower in the low-risk group compared to the intermediate and high-risk groups.'® In
our study, we found CRP levels to be significantly lower in the low-risk group compared to the intermediate-low,
intermediate-high, and high-risk groups.

In a meta-analysis of 6 studies involving 1706 patients by Wang et al,'® high lactate levels were shown to be a good
predictor of mortality in acute PE patients and could be routinely measured in risk classification. Similarly, Mermer

et al'®

found that lactate levels were a risk factor for mortality. In our study, similar to the literature, we found lactate
levels to be significantly higher in predicting high-risk pulmonary embolism.
WBC and neutrophil counts are important indicators of inflammation in patients with pulmonary embolism. Peng

et al®*

found that neutrophil levels were significantly higher in patients with intermediate and high-risk PTE compared to
those with low-risk PTE or no PTE. Similarly, in our study, we found WBC and neutrophil counts to be significantly
lower in the low-risk group compared to the intermediate-low-risk, intermediate-high-risk, and high-risk groups.

The limitations of our study are its single-center design and retrospective nature. Another limitation is the variability
in the time from acute pulmonary embolism development to diagnosis among patients, and the unclear effect of this
duration on inflammatory markers.

In conclusion, our findings are consistent with other studies in the literature, suggesting that systemic inflammatory
markers may be useful in determining prognostic value in patients with acute pulmonary thromboembolism. These
findings suggest that systemic inflammatory markers may be a clinically important risk determinant in patients with acute

pulmonary thromboembolism.

Journal of Inflammation Research 2025:18 hetps: 5975



Ozdemir et al

Data Sharing Statement
All relevant data supporting the findings of this study are available upon request from the corresponding author (Please
contact levent2408@mynet.com).

Ethics Statement

The study complies with the Declaration of Helsinki and approval for the study was obtained from the Ethics Committee
for Non-Interventional Clinical Studies of Samsun University (Date: 26.06.2024, Decision No: 2024/12/5).

Acknowledgments
The authors thank all participants who were involved with this study.

Author Contributions

All authors made a significant contribution to the work reported, whether that is in the conception, study design,
execution, acquisition of data, analysis, and interpretation, or in these areas; took part in drafting, revising, or critically
reviewing the article; gave final approval of the version to be published; have agreed on the journal to which the article
has been submitted; and agree to be accountable for all aspects of the work.

Funding

This research did not receive any specific grant from funding agencies in the public, commercial, or not-for-profit sectors.

Disclosure
The authors report no conflicts of interest in this work.

References

1. Konstantinides SV, Meyer G, Becattini C, et al. 2019 ESC guidelines for the diagnosis and management of acute pulmonary embolism developed in
collaboration with the European Respiratory Society (ERS). Eur Heart J. 2020;41(4):543-603. doi:10.1093/eurheartj/ehz405
2. Saghazadeh A, Rezaei N. Inflammation as a cause of venous thromboembolism. Crit Rev Oncol Hematol. 2016;99:272-285. doi:10.1016/j.
critrevonc.2016.01.007
3. Tang S, Hu Y. Neutrophil-to-lymphocyte ratio and platelet-to-lymphocyte ratio as predictors of mortality in acute pulmonary embolism:
a systematic review and meta-analysis. Pak J Med Sci. 2024;40(6):1274—1279. doi:10.12669/pjms.40.6.8802
4. Wang Q, Ma J, Jiang Z, Ming L. Prognostic value of neutrophil-to-lymphocyte ratio and platelet-to-lymphocyte ratio in acute pulmonary embolism:
a systematic review and meta-analysis. Int Angiol. 2018;37(1):4-11. doi:10.23736/S0392-9590.17.03848-2
5. Gok M, Kurtul A. A novel marker for predicting severity of acute pulmonary embolism: systemic immune-inflammation index. Scand Cardiovasc
J. 2021;55(2):91-96. doi:10.1080/14017431.2020.1846774
6. Siddiqui F, Garcia-Ortega A, Kantarcioglu B, et al. Cellular indices and outcome in patients with acute venous thromboembolism. Clin Appl
Thromb Hemost. 2022;28. doi:10.1177/10760296221113346
7. Siddiqui F, Tafur A, Hussain M, et al. The prognostic value of blood cellular indices in pulmonary embolism. Am J Hematol. 2024;99
(9):1704-1711. doi:10.1002/ajh.27379
. Karatas MB, Ipek G, Onuk T, et al. Assessment of prognostic value of neutrophil to lymphocyte ratio and platelet to lymphocyte ratio in patients
with pulmonary embolism. Acta Cardiol Sin. 2016;32(3):313-320. doi:10.6515/acs20151013a
9. Phan T, Brailovsky Y, Fareed J, Hoppensteadt D, Igbal O, Darki A. Neutrophil-to-Lymphocyte and Platelet-to-Lymphocyte Ratios Predict
All-Cause Mortality in Acute Pulmonary Embolism. Clin Appl Thromb Hemost. 2020;26. doi:10.1177/1076029619900549
10. Mermer M, Kager I, Caglar A. Prognostic Value of Systemic Immune-inflammatory Index in Pulmonary Embolism. Glob Emerg Crit Care. 2024;3
(2):93-98. doi:10.4274/globecc.galenos.2024.17894
11. Bi W, Liang S, He Z, et al. The prognostic value of the serum levels of brain natriuretic peptide, troponin I, and D-dimer, in addition to the
neutrophil-to-lymphocyte ratio, for the disease evaluation of patients with acute pulmonary embolism. Int J Gen Med. 2021;14:303-308.
doi:10.2147/1IGM.S288975
12. Becattini C, Vedovati MC, Agnelli G. Prognostic value of troponins in acute pulmonary embolism: a meta-analysis. Circulation. 2007;116
(4):427-433. doi:10.1161/CIRCULATIONAHA.106.680421
13. Kostrubiec M, Pruszczyk P, Bochowicz A, et al. Biomarker-based risk assessment model in acute pulmonary embolism. Eur Heart J. 2005;26
(20):2166-2172. doi:10.1093/eurheartj/ehi336
14. Lee JH, Huh JW, Hong SB, et al. Prognostic value of blood biomarkers in patients with unprovoked acute pulmonary embolism. Ann Thorac Med.
2019;14(4):248-253. doi:10.4103/atm.ATM_62_19
15. Haba MSC, Tudorancea I, Miftode RS, et al. Pulmonary embolism risk assessment using blood copeptin concentration and pulmonary arteries
thrombotic burden evaluated by computer tomography. J Pers Med. 2022;12(12):2084. doi:10.3390/jpm12122084

oo

5976 https: Journal of Inflammation Research 2025:18


https://doi.org/10.1093/eurheartj/ehz405
https://doi.org/10.1016/j.critrevonc.2016.01.007
https://doi.org/10.1016/j.critrevonc.2016.01.007
https://doi.org/10.12669/pjms.40.6.8802
https://doi.org/10.23736/S0392-9590.17.03848-2
https://doi.org/10.1080/14017431.2020.1846774
https://doi.org/10.1177/10760296221113346
https://doi.org/10.1002/ajh.27379
https://doi.org/10.6515/acs20151013a
https://doi.org/10.1177/1076029619900549
https://doi.org/10.4274/globecc.galenos.2024.17894
https://doi.org/10.2147/IJGM.S288975
https://doi.org/10.1161/CIRCULATIONAHA.106.680421
https://doi.org/10.1093/eurheartj/ehi336
https://doi.org/10.4103/atm.ATM_62_19
https://doi.org/10.3390/jpm12122084

Ozdemir et al

16. Abul Y, Karakurt S, Ozben B, Toprak A, Celikel T. C-reactive protein in acute pulmonaryembolism. J Investig Med. 2011;59(1):814. doi:10.2310/
jim.0b013e31820017

17. Araz O, Yilmazel Ucar E, Yalcin A, et al. Predictive value of serum Hs-CRP levels for outcomes of pulmonary embolism. Clin Respir J. 2016;10
(2):163-167. doi:10.1111/crj.12196

18. Sagcan G, Konukoglu D, Uzun H, Arseven O, Okumus G, Cuhadaroglu C. Importance of oxidative stress in the evaluation of acute pulmonary
embolism severity. BMC Pulm Med. 2022;22(1):382. doi:10.1186/s12890-022-02076-x

19. Wang Y, Feng Y, Yang X, Mao H. Prognostic role of elevated lactate in acute pulmonary embolism: a systematic review and meta-analysis.
Phlebology. 2022;37(5):338-347. doi:10.1177/02683555221081818

20. Peng R, Yin W, Wang F, et al. Neutrophil levels upon admission for the assessment of acute pulmonary embolism with intermediate- and high-risk:
an indicator of thrombosis and inflammation. Thromb J. 2023;21(1):28. doi:10.1186/s12959-023-00471-w

Journal of Inflammation Research Dovepress
Taylor & Francis Group

Publish your work in this journal

The Journal of Inflammation Research is an international, peer-reviewed open-access journal that welcomes laboratory and clinical findings on
the molecular basis, cell biology and pharmacology of inflammation including original research, reviews, symposium reports, hypothesis
formation and commentaries on: acute/chronic inflammation; mediators of inflammation; cellular processes; molecular mechanisms; pharmacology
and novel anti-inflammatory drugs; clinical conditions involving inflammation. The manuscript management system is completely online and
includes a very quick and fair peer-review system. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/journal-of-inflammation-research-journal

Journal of Inflammation Research 2025:18 [ £] X in a 5977


https://doi.org/10.2310/jim.0b013e31820017
https://doi.org/10.2310/jim.0b013e31820017
https://doi.org/10.1111/crj.12196
https://doi.org/10.1186/s12890-022-02076-x
https://doi.org/10.1177/02683555221081818
https://doi.org/10.1186/s12959-023-00471-w
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Materials and Methods
	Statistics
	Results
	Discussion
	Data Sharing Statement
	Ethics Statement
	Acknowledgments
	Author Contributions
	Funding
	Disclosure

