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Abstract
Background: Venous Thromboembolism (VTE) is the most common 
preventable cause of death in hospitalized patients. Inflammatory 
conditions and blood cells play a direct role in the thrombosis process. 
This study aimed to investigate the effect of some blood indices on 
VTE.
Methods: 141 patients with Pulmonary Thromboembolism (PTE) 
and 138 patients with Deep Vein Thrombosis (DVT) with standard 
diagnostic methods were assessed. The patients were hospitalized at 
Imam Khomeini Hospital Complex during 2018-2020. The analysis 
was performed by IBM SPSS version 22 software.
Results: The mean rank of all the blood indices [Red Cell Distribution 
Width (RDW), Platelet-to-Lymphocyte Ratio (PLR), Mean Platelet 
Volume (MPV), and Neutrophil-to-Lymphocyte Ratio (NLR)] in the 
PTE group was higher than in the DVT group. But only NLR (p=0.00) 
and MPV (p=0.022) were significantly higher in patients with PTE. 
In the multivariate analysis, diabetes, NLR, and MPV indices were 
independently higher in the PTE group.
Conclusion: NLR and MPV were independently and significantly 
higher in patients with PTE than in those with DVT, and they can 
indicate an increased likelihood of developing PTE in patients with 
DVT and lead to an early diagnosis of PTE. To improve the clinical 
application of these indices, further studies should be conducted to 
determine their normal range, sensitivity, and specificity with a large 
number of participants in multiple centers to accurately identify other 
conditions that affect these blood indices. 
Keywords: Blood cell count, Pulmonary embolism, Venous 
thrombosis 
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Introduction
Venous Thromboembolism (VTE) includes 
Deep Vein Thrombosis (DVT) and Pulmonary 
Thromboembolism (PTE) and is recognized as 
the third leading cause of vascular disease-related 
death after Coronary Artery Disease (CAD) and 
Cerebrovascular Accident (CVA). PTE is the most 
common preventable cause of death in hospitalized 
patients and can result in high mortality rates and 
serious complications if not detected and treated 
promptly (1-3).
In recent years, significant efforts have been made to 
identify effective risk factors for the development of 
VTE and reliable clinical and laboratory indicators for 
identifying patients at risk of VTE and its associated 
complications (4,5). The ultimate goal is to identify 
patients at high risk of thromboembolic events using a 
simple and cost-effective approach and to prevent the 
occurrence of VTE in these patients through effective 
interventions (6-8). While clinical conditions and 
various diseases are known to contribute to the 
development of VTE, the cause of 30-50% of VTE is 
unknown and considered idiopathic (9). Inflammatory 
conditions are recognized as one of the underlying 
factors in the development of thrombosis, and blood 
cells, particularly platelets and red blood cells, play 
an important role in the clotting process (10-12).
The Complete Blood Count (CBC) with differential 
is a simple, readily available, and inexpensive 
laboratory test used to evaluate the effects of diseases 
on blood cells in many hospitalized and outpatient 
patients. Information that can be obtained from this 
test includes the number of different types of blood 
cells per unit volume of blood, the mean cell volume, 
and the ratio of different types of cells.
If a significant relationship can be established between 
the occurrence of thrombosis and some of these blood 
indices, which are indicators of inflammatory status 
or activation of cells involved in thrombosis, it may 
be possible to use these readily available and cost-
effective indices to identify individuals at risk of 
thrombosis and serious complications and to provide 
necessary interventions (13,14). One of the important 
factors in predicting the occurrence of VTE in patients 
is the extent of thrombosis, including the involvement 
of the proximal veins of the lower extremities and the 
risk of embolism entering the pulmonary circulation 

(15).
This study aimed to investigate whether the site of 
thrombosis, specifically PTE, compared to DVT, 
leads to a significant change in these indices.

Materials and Methods
This observational cross-sectional study was 
conducted on hospitalized patients at Imam Khomeini 
Hospital Complex, one of the educational and medical 
centers affiliated with Tehran University of Medical 
Sciences, Tehran, Iran, from 2018-2020. The patients 
were given their informed consent for participation in 
this research study.
The study population included patients whose medical 
records included a diagnosis of DVT and PTE made 
by a physician at the time of discharge. The diagnosis 
of VTE was confirmed with Doppler ultrasonography 
for DVT and pulmonary CT angiography or nuclear 
scans (perfusion/ventilation scan) for PTE. If 
both DVT and PTE were definitively diagnosed 
concurrently, the patient was considered to have PTE. 
If a definite evaluation for PTE was not performed 
for a patient with a definite diagnosis of DVT by the 
imaging methods mentioned above, the patient was 
evaluated based on the clinical symptoms, physical 
examination, and Electrocardiography (ECG) 
findings. 
The main dependent variables of the study, which 
were obtained from the CBC, included four indices: 
Neutrophil-to-Lymphocyte Ratio (NLR), Platelet-
to-Lymphocyte Ratio (PLR), Mean Platelet Volume 
(MPV), and Red blood cell Distribution Width 
(RDW). Other dependent variables included age, 
gender, and underlying diseases. 
After drafting and approving the research plan in the 
research council of the internal department of the 
hospital, obtaining approval from the research deputy 
of the medical school, and obtaining an ethics code in 
coordination with the research deputy of the hospital, 
a formal letter was sent to the Medical Records 
department requesting the extraction of file numbers 
and names of the patients who were hospitalized in 
different sections of the hospital during the years 
2018-2020 and were diagnosed with DVT or PTE. 
Files included the patient’s medical history and 
examination, disease progression, medical orders, 
nursing reports, consultations, written imaging 
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reports, and test results. This study was conducted 
according to the Declaration of Helsinki. 
If DVT or PTE was recorded on the patient’s file, a 
comprehensive evaluation of the underlying cause 
of hospitalization and a review of the CBC with 
differential at the time of diagnosis were conducted. 
The ethic code of this study is IR.TUMS.IKHC.
REC.1400.043.
At the beginning of the study, patients with diseases 
that were known to affect the indices in the CBC were 
excluded from the study, and then the effect of other 
underlying diseases on these indices was investigated. 
The exclusion criteria were renal failure, acute 
infection, hematologic diseases, malignancies, and 
no CBC with differential being present in records. 
Additionally, if sudden shortness of breath, chest 
pain, sinus tachycardia, or ECG changes suggestive 
of embolism were recorded and no definite evaluation 
for PTE was performed, the patient was excluded 
from the study.
To perform appropriate statistical tests for the 
quantitative variables, it is first necessary to evaluate 
the normality of their distribution based on statistical 
tests. If a quantitative variable does not have a 
normal distribution, the use of mean for comparing 
two groups and the use of parametric statistical tests 
are not possible, and non-parametric statistical tests 
should be used instead. Therefore, the normality of 
the distribution of the quantitative variables, including 
the NLR, PLR, MPV, and RDW, was examined using 
the Kolmogorov-Smirnov test, and all the variables 
had a non-normal distribution in both the DVT and 
PTE groups. Individuals with DVT and PTE were 
completely independent. Thus, a non-parametric 
Mann-Whitney U test and an index called mean rank 
instead of mean and standard deviation were used. 
The data were analyzed using univariate (chi square) 
and multivariate (linear regression) analyses. Results 
with p<0.05 or z<-1.64 were considered significant. 
The analysis was performed by IBM SPSS version 
22 software.

Results
After reviewing 600 patients diagnosed with DVT 
and 400 patients diagnosed with PTE, 279 individuals 
were included in the study. Of this number, 141 
patients were confirmed to have PTE, and 138 patients 

were confirmed to have DVT. In terms of gender 
distribution, there were 147 males (52.7%) and 132 
females (47.3%) among all individuals in the study. 
In the DVT group, there were 72 males (52.2%) and 
66 females (47.8%), and in the PTE group, there were 
75 males (53.4%) and 66 females (46.6%). The mean 
age of individuals in the study was 17.7±6.55 years, 
with a range of 14-91 years. In the DVT group, the 
mean age of the patients was 18.6±4.55 years with an 
age range of 15-91 years, and in the PTE group, the 
mean age of the patients was 16.7±8.55 years with 
an age range of 14-87 years. Based on the age of 65 
years as the age of entering old age, the patients were 
divided into two groups: elderly and non-elderly, 
with a total of 186 individuals under the age of 65 
years (94 in the PTE group and 92 in the DVT group) 
classified as non-elderly and 93 individuals over 
the age of 65 years (47 in the PTE group and 46 in 
the DVT group) classified as elderly. There was a 
proportional distribution of age and gender between 
these two groups. 
In table 1, the prevalence of underlying diseases was 
demonstrated. The most common underlying diseases 
were hypertension, Diabetes Mellitus (DM), Ischemic 
Heart Disease, CVA, Chronic Obstructive Pulmonary 
Disease (COPD), and cirrhosis, respectively. In 
the comparison between DVT and PTE groups, a 
significantly higher percentage of patients with PTE 
had COPD (p-value=0.016), while a higher percentage 
of patients with DVT had cirrhosis (p-value=0.007).
The mean rank of all blood indices in the PTE group 
was higher than the DVT group, but this difference was 
only significant for MPV (p-value=0.022) and NLR 
indices (p-value=0.00). The statistical coefficient (z) 
of MPV and NLR was -2.286 and -3.948, which were 
less than -1.64 (<-1.64 is significant) (Table 2).
After performing a univariate analysis to eliminate 
confounding factors and determine a more accurate 
relationship between independent and dependent 
variables, a multivariate linear regression analysis was 
used. Variables that had a p-value0.2> in the univariate 
analysis were included in the multivariate analysis. 
A multivariate analysis was conducted on variables 
affecting the occurrence of PTE compared to DVT, 
and NLR (p-value=0.00), MPV (p-value=0.001), 
and DM (p-value=0.027) were found to have an 
independent and significant effect on the increased 



134134 Volume 9  Number 1  Winter 2026

Table 1. Prevalence of underlying diseases in patients with DVT and PTE

Chi-Square testDVT GroupPTE GroupUnderlying diseases

0.194
28(20.3%)22(15.6%)Yes

Hypertension 
110(79.7%)119 (84.4%)No

0.065
22 (15.9%)13(9.2%)Yes

DM
116(84.1%)128 (90.8%)No

0.365
12(8.7%)15(10.6%)Yes

Ischemic heart disease 
126(91.3%)126(89.4%) No

0.244
14(10.1%)10 (7.1%)Yes

CVA
124(89.9%)131 (92.9%)No

0.016
6(4.3%)17 (12.1%)Yes

COPD 
132(95.7%) 124 (87.9%)No

0.007
7(5.1%)0Yes

Cirrhosis 
131(94.9%)141 (100%)No

PTE: Pulmonary Thromboembolism, DVT: Deep Vein Thrombosis,  DM: Diabetes  Mellitus CVA:  Cerebrovascular Accident, COPD: Chronic Obstructive 
Pulmonary disease, NLR: Neutrophil-to-Lymphocyte Ratio, PLR: Platelet-to-lymphocyte Ratio, MPV: Mean Platelet Volume, RDW: Red cell Distribution Width

Table 2. Mean, mean rank, p value, and z coefficient of Mann-Whitney U test of blood indices in PTE and DVT groups

p-valueMean±SDMedian (Interquartile range)GroupBlood index 

0.181
3/2±4/1514.8(3.1)PTE

RDW
8/2±3/1514.5(3.1)DVT

0.022
1/1±109.9(1.3)PTE

MPV
9/0±7/99.7(1.5)DVT

0
8/4±5/54.13(4.11)PTE

NLR
9/2±7/32.9(2.4)DVT

0.128
4/117±9/167133.2(104.1)PTE

PLR
119.6±152.5113.7(100.3)DVT

PTE: pulmonary thromboembolism, DVT: deep vein thrombosis, NLR: neutrophil-to-lymphocyte ratio, PLR: platelet-to-lymphocyte ratio, MPV: mean platelet 
volume, RDW: red cell distribution width
PTE: Pulmonary Thromboembolism, DVT: Deep Vein Thrombosis,  NLR: Neutrophil-to-Lymphocyte Ratio, PLR: Platelet-to-lymphocyte Ratio, MPV: Mean 
Platelet Volume, RDW: Red cell Distribution Width

occurrence of PTE compared to DVT.
There was no significant difference between the 
elderly and non-elderly groups in terms of DVT and 
PTE. Only a significant difference was observed in 
NLR (p-value=0.010) and PLR (p-value=0.035), 
and elderly individuals had higher NLR and PLR. 
There was no significant difference between 
men and women in terms of DVT and PTE. No 

significant difference was observed in NLR and 
MPV, but women had a significantly higher RDW 
compared to men (p-value=0.038). Also, PLR, in 
women was significantly higher compared to men 
(p-value=0.012).
In individuals with ischemic heart disease, the MPV 
index was significantly higher (p-value=0.008) than 
in those without ischemic heart disease. In individuals 
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with COPD, the NLR (p-value=0.003) and RDW 
(p-value=0.027) were significantly higher than in 
those without COPD. In patients with cirrhosis, the 
RDW was significantly higher (p-value=0.001) than 
in those without cirrhosis.

Discussion 
VTE is responsible for a large number of preventable 
deaths worldwide, making early diagnosis crucial 
for effective management and intervention (16). 
Furthermore, the financial burden of VTE-related 
hospitalizations, diagnostic tests, and long-term 
complications underscores the necessity of timely 
identification and appropriate treatment strategies to 
reduce the overall societal impact of this condition 
(17,18).
Many studies have been conducted to identify the 
factors that increase the incidence of thromboembolic 
events and the individuals at risk of developing 
them (19-21). On the other hand, due to the clinical 
similarity of these diseases with other conditions, 
and the importance of timely treatment in reducing 
significant complications and mortality, identifying 
reliable diagnostic clinical signs and paraclinical 
findings has always been one of the major concerns 
of physicians. The ideal goal is to prevent invasive, 
expensive, and less accessible diagnostic tests.
The CBC is a widely available and cost-effective 
test that can provide information about the immune 
system’s inflammatory response and potential 
thrombotic events (22-24). Four indices obtained 
from the CBC, including NLR, PLR, MPV, and 
RDW, have been identified as potential markers of 
thrombotic diseases (25,26).
The results showed that NLR and MPV were 
significantly higher in individuals with PTE than in 
those with DVT. In the multivariate analysis, NLR 
and MPV indices were independently higher in the 
PTE group, and the higher MPV and NLR indices.
Similar studies have been conducted to evaluate 
the association between blood indices and 
thromboembolic events. A study conducted in China 
in 2018 evaluated blood indices in 115 patients 
with unprovoked DVT and 105 healthy individuals. 
MPV, NLR, and PLR were significantly higher in the 
DVT group, and NLR and high D-dimer levels were 
identified as independent risk factors for DVT (27). 

Another study conducted in 2019 compared blood 
markers between 272 patients with confirmed DVT 
and 55 without DVT. NLR and MPV were early 
predictors of venous thrombosis, with an NLR 
value of 3.5 and an MPV value of 6.8 obtained for 
comparison with healthy individuals (26).
The diagnostic and predictive value of blood 
markers in thromboembolic diseases has been 
extensively studied (28). In a systematic review 
conducted in China in 2022, the NLR marker was 
identified as a diagnostic factor for thromboembolic 
diseases with a sensitivity of 68% and a specificity 
of 73%. Further studies are needed to determine the 
precise upper limit of this marker, which has been 
reported to range from 1.76 to 3.5 in various studies. 
Additionally, studies have revealed that individuals 
with higher NLR and Lymphocyte‐Monocyte Ratio 
(LMR) markers have a worse prognosis in PTE (29).
Several studies have also investigated the association 
between blood indices and the extent of thrombosis. 
In a study conducted in Turkey in 2015, the NLR and 
high sensitivity C-Reactive Protein (hs-CRP) indices 
significantly increased with the extent of thrombosis, 
with the highest levels found in patients with PTE, 
followed by proximal and distal DVT. However, no 
significant difference was observed between the DVT 
and PTE groups (30). 
To improve the clinical application of these indices, 
further studies should be conducted to determine 
their normal range, sensitivity, specificity. Moreover, 
studies should be conducted with a large number of 
participants in multiple centers to accurately identify 
other conditions and diseases that affect these blood 
indices. Physicians should also be aware of other 
factors that affect these indices and refrain from using 
them in patients with multiple contributing factors. 
The present study had some limitations, including 
its retrospective nature and the lack of direct access 
to patients. Additionally, the presence of laboratory 
errors in some cases might be unavoidable. 

Conclusion 
PTE is a serious medical condition that can lead to death 
if not identified and treated promptly. Inflammatory 
conditions and blood cells play a direct role in the 
thrombosis process. The study found that NLR and 
MPV were significantly higher in patients with PTE 
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than in those with DVT. NLR and MPV can indicate 
an increased likelihood of developing PTE in patients 
with DVT. These findings had important clinical 
implications for the early diagnosis and treatment of 
PTE, which can help prevent serious complications 
and improve patient outcomes. 

Acknowledgement 
The authors would like to extend their sincere 
gratitude and appreciation to the participants of this 

study. The ethic code of this study is IR.TUMS.
IKHC.REC.1400.043. There was no funding for this 
research.

Conflict of Interest 
The authors certify that there is no conflict of interest 
with any financial organization regarding the material 
discussed in the manuscript. There was no funding in 
conducting this study.

References 
1. Cohen AT, Agnelli G, Anderson FA, Arcelus JI, Bergqvist D, Brecht JG, et al. The number of VTE events and 
associated morbidity and mortality. Thromb Haemost 2007 Oct;98(4):756-64.

2. Moffatt-Bruce SD, Hilligoss B, Gonsenhauser I. ERAS: safety checklists, antibiotics, and VTE prophylaxis. J Surg 
Oncol 2017;116(5):601-7.

3. Schulman S, Ageno W, Konstantinides SV. Venous thromboembolism: past, present and future. Thromb Haemost 
2017;117(7):1219-29.

4. Lee HY, Yeo TH, Heo TK, Cho YG, Cho DH, Lee KB. Risk factors of unfavorable outcomes, major bleeding, and 
all-cause mortality in patients with venous thromboembolism. Vasc Specialist Int 2021;37:46.

5. Zhu T, Martinez I, Emmerich J. Venous thromboembolism: risk factors for recurrence. Arterioscler Thromb Vasc 
Biol 2009;29(3):298-310.

6. Ferroni P, Riondino S, Formica V, Cereda V, Tosetto L, La Farina F, et al. Venous thromboembolism risk prediction 
in ambulatory cancer patients: clinical significance of neutrophil/lymphocyte ratio and platelet/lymphocyte ratio. Int J 
Cancer 2015;136(5):1234-40.

7. Etxeandia-Ikobaltzeta I, Zhang Y, Brundisini F, Florez ID, Wiercioch W, Nieuwlaat R, et al. Patient values and 
preferences regarding VTE disease: a systematic review to inform American Society of Hematology guidelines. 
Blood Adv 2020;4(5):953-68.

8. Wan J, Yuan J, Li X, Bao Y, Hou Y, Li Z, et al. Association between serum vitamin D levels and venous 
thromboembolism (VTE): A systematic review and meta-analysis of observational studies. Complement Ther Med 
2020;54:102579.

9. Gok M, Kurtul A. A novel marker for predicting severity of acute pulmonary embolism: systemic immune-
inflammation index. Scand Cardiovasc J 2021 Apr;55(2):91-6.

10. Köse N, Yıldırım T, Akın F, Yıldırım SE, Altun İ. Prognostic role of NLR, PLR, and LMR in patients with pulmonary 
embolism. Bosn J Basic Med Sci 2020;20(2):248.

11. Çavuş UY, Yildirim S, Sönmez E, Ertan Ç, Özeke Ö. Prognostic value of neutrophil/lymphocyte ratio in patients 
with pulmonary embolism. Turk J Med Sci 2014;44(1):50-5.

12. Artoni A, Abbattista M, Bucciarelli P, Gianniello F, Scalambrino E, Pappalardo E, et al. Platelet to lymphocyte ratio 
and neutrophil to lymphocyte ratio as risk factors for venous thrombosis. Clin Appl Thromb Hemost 2018;24(5):808-14. 

13. Bakirci EM, Topcu S, Kalkan K, Tanboga IH, Borekci A, Sevimli S, et al. The role of the nonspecific inflammatory 
markers in determining the anatomic extent of venous thromboembolism. Clin Appl Thromb Hemost 2015;21(2):181-5. 

14. Branchford BR, Carpenter SL. The role of inflammation in venous thromboembolism. Front Pediatr 2018;6:142. 

15. Holten KB, Merok J. Guideline update. VTE disease: which agents, and when. J Fam Pract 2009;58(3):E1. 

Blood Indices in PTE and DVT 



137137137Volume 9  Number 1  Winter 2026

Asgari Ar, et al

16. Andresen MS, Sandven I, Brunborg C, Njaastad AM, Strekerud F, Abdelnoor M, et al. Mortality and recurrence 
after treatment of VTE: long term follow-up of patients with good life-expectancy. Thromb Res 2011;127(6):540-6. 

17. Van Es J, Eerenberg ES, Kamphuisen PW, Büller HR. How to prevent, treat, and overcome current clinical 
challenges of VTE. J Thromb Haemost 2011;9 Suppl 1:265-74.

18. Reddy P, Dupree L. Practical approach to VTE management in hospitalized patients. Am J Ther 
2017;24(4):e442-e67.

19. Roumen-Klappe EM, den Heijer M, van Uum SH, van der Ven-Jongekrijg J, van der Graaf F, Wollersheim H. 
Inflammatory response in the acute phase of deep vein thrombosis. J Vasc Surg 2002;35(4):701-6.

20. Kaplan D, Casper TC, Elliott CG, Men S, Pendleton RC, Kraiss LW, et al. VTE incidence and risk factors in 
patients with severe sepsis and septic shock. Chest 2015;148(5):1224-30.

21. Douketis J, Tosetto A, Marcucci M, Baglin T, Cushman M, Eichinger S, et al. Patient-level meta-analysis: effect 
of measurement timing, threshold, and patient age on ability of D-dimer testing to assess recurrence risk after 
unprovoked venous thromboembolism. Ann Intern Med 2010;153(8):523-31.

22. Moon MJ, McFadyen JD, Peter K. Caught at the scene of the crime: platelets and neutrophils are conspirators 
in thrombosis. Arterioscler Thromb Vasc Biol 2022;42(1):63-6.

23. Xue J, Ma D, Jiang J, Liu Y. Diagnostic and prognostic value of immune/inflammation biomarkers for venous 
thromboembolism: is it reliable for clinical practice? J Inflamm Res 2021;14:5059.

24. Chung T, Connor D, Joseph J, Emmett L, Mansberg R, Peters M, et al. Platelet activation in acute pulmonary 
embolism. J Thromb Haemost 2007;5(5):918-24.

25. Phan T, Brailovsky Y, Fareed J, Hoppensteadt D, Iqbal O, Darki A. Neutrophil-to-lymphocyte and platelet-
to-lymphocyte ratios predict all-cause mortality in acute pulmonary embolism. Clin Appl Thromb Hemost 
2020;26:1076029619900549.

26. Farah R, Nseir W, Kagansky D, Khamisy-farah R. The role of neutrophil-lymphocyte ratio, and mean platelet 
volume in detecting patients with acute venous thromboembolism. J Clin Lab Anal 2020;34(1):e23010.

27. Ming L, Jiang Z, Ma J, Wang Q, Wu F, Ping J. Platelet-to-lymphocyte ratio, neutrophil-to-lymphocyte ratio, and 
platelet indices in patients with acute deep vein thrombosis. Vasa 2018 Feb;47(2):143-7.

28. Braekkan S, Mathiesen E, Njølstad I, Wilsgaard T, Størmer J, Hansen J. Mean platelet volume is a risk factor for 
venous thromboembolism: the Tromsø study. J Thromb Haemost 2009;8(1):157-62.

29. Hu J, Cai Z, Zhou Y. The Association of neutrophil–lymphocyte ratio with venous thromboembolism: a systematic 
review and meta-analysis. Clin Appl Thromb Hemost 2022;28:10760296221130061.

30. Kuplay H, Erdoğan SB, Bastopcu M, Arslanhan G, Baykan DB, Orhan G. The neutrophil-lymphocyte ratio and the 
platelet-lymphocyte ratio correlate with thrombus burden in deep venous thrombosis. Journal of Vascular Surgery: J 
Vasc Surg Venous Lymphat Disord 2020;8(3):360-4.


