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Abstract:- Cardiovascular disease (CVD) defined as 

class of diseases that involve the heart or blood vessels. 

CVD is a term for several linked pathologies, commonly 

defined as coronary heart disease (CHD), 

cerebrovascular disease, peripheral arterial disease, 

rheumatic and congenital heart diseases and venous 

thromboembolism. Cardiovascular diseases are most 

popular common chronic disease. The total white blood 

cell count (WBC) and its subtypes, neutrophil to 

lymphocyte (N/L) ratio, can be used as an indicator of 

systemic inflammation. The N/L ratio has been 

demonstrated to have the greatest predictive power of 

death, cardiac disease and other complications. 

Elevated N/L ratio is an independent predictor of long-

term inflammation can be measured by using a variety 

of biochemical and hematological markers. Although 

many specific biomarkers have been identified, most of 

which are time consuming and expensive. Recent 

evidence indicated that the ratio of sub types of blood 

cells have a significant prognostic value for 

cardiovascular disease. This study to evaluate 

Neutrophil-Lymphocyte ratio and platelet lymphocyte 

ratio among Sudanese cardiovascular disease patients. 

This study included 100 CVD patients and 100 controls 

without CVD. The NLR and the PLR were calculated as 

the ratio of neutrophil count to lymphocyte count and as 

the ratio of platelet count to lymphocyte count, 

respectively. ANOVA test was used in bivariate analysis 

to assess the factors affecting NLR and PLR. NLR was 

significantly higher in CVD patients when compared to 

controls (5.6±3.3 vs. 1.7±0.8; P= 0.000). Also CVD 

patients showed significantly higher value of PLR when 

compared to control group (162.3±83.2 vs. 98.4±28.1; 

P= 0.000). Moreover, both parameters (NLR & PLR) 

were significantly high in males CVD patients and non-

STEMI CVD subtype (P < 0.05).In this study, NLR and 

PLR, simple inflammatory marker, can be used as an 

auxiliary parameter for predicting the diagnosis of 

CVD. And also, they can provide an additional level of 

risk stratification in patients with CVD. 
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I. INTRODUCTION 

 

Cardiovascular disease comprised of coronary artery 

diseases (such as angina and myocardial infarction)1 ,heart 

failure, stroke, hypertensive heart disease and rheumatic 

heart disease , 
 

International CVD accounts for 31% of mortality and 

the majority of this in the form of coronary heart disease 

and cerebrovascular accident 2  . CVD is becoming the 

main cause of morbidity and mortality in the world 3 .CVD 

often accompany with leukocytosis and it is thought to be 

associated with short term morbidity and mortality. The 

neutrophil –lymphocyte ratio represent the balance between 

neutrophil and lymphocyte levels in the body and indicators 

of systemic inflammation4. Several clinical trials have 

reported the association between increased absolute 

neutrophil count (ANC) in peripheral blood and short-term 
post-MI adverse outcomes and worse angiographic findings 

also the value of monocyte count in predicting heart failure 

following MI. NLR may also reflect the myocardial 

remodeling responses after reperfusion injury 4. In a study 

that investigated the relation between changes in CBC 

parameters and inflammation, a large increase in neutrophil 

counts and a pronounced decrease in monocyte and 

lymphocyte counts were observed 5; the PLR has been 

presented as a potential indicator to detect excess 

thrombotic activity and inflammation in oncologic and 

cardiac disorders 6and 7. Risk Factor of cardiovascular 
diseases may be some of these or all ⸵ Genetics may be due 

to Multiple single nucleotide polymorphisms (SNP) have 

been found to be associated with cardiovascular disease in 

genetic association studies, but usually their individual 

influence is tiny, and genetic denoting to cardiovascular 

disease are poorly studied 8 , Age is the most crucial risk 

factor in occurring cardiovascular or heart diseases, with 

approximately a tripling of risk with each decade of life9 

And Gender (Women develop heart disease more than men 

, also The reason for this difference among genders is not 

fully understood. Sex hormones are likely to be involved in 

the relative protection from cardiovascular disease noted in 
women before menopause 10 . Recent evidence indicated 

that the ratio of sub types of blood cells have a significant 

prognostic value for cardiovascular disease. Elevated levels 

of neutrophil lymphocyte ratio (NLR) were also found 

associated with poor survival of patients undergoing 

coronary artery bypass graft 11Systemic inflammation can 
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be measured by using a variety of biochemical and 

hematological markers 12and 13 . platelet to lymphocyte ratio 
(PLR), seemed to be a potential indicator in CVD 

prognosis. Recently, the prognostic importance of PLR has 

been investigated by several studies 4 . 

 

II. MATERIALS AND METHODS 

 

This study  is cross-sectional study, designed to 

measure the NLR\PLR as a markers for systemic 

inflammation in CVD patients. Samples were collected 

randomly from patients in Sudan Centre for Heart Care and 

Almoalim Medical City at Khartoum state, during the 

period from August-December 2018. CBC (Sysmex XP-
300) were performed for laboratory investigation, also 

questioner was conducted in this study. Hundred samples 

from patients diagnosed with cardiovascular diseases 

(regarding of age, gender and type of disease and exclude 

Patients who are diabetic, renal disease patients and 

diseases other than cardiovascular diseases) and other 100 

samples from normal healthy individuals were used as 

control. NLR was calculated as the ratio of neutrophil count 

to lymphocyte count, and PLR was calculated as the ratio 

of platelet count to lymphocyte count. 

 

III. RESULTS 

 

The study population consisted of 100 patients as with 

CVD as case group and 100 individuals without CVD as 

control group. The majority of the case group 52(52%) 

found in age group more than 60 years, and the majority of 

control group 45(45%) found in age group from 40-60 

years (P= 0.000)  

 

In the gender of the study population, the majority of 

the case group 65 (65%) were males while near to one-half 

(51%) of control group were females (P= 0.016). 
Concerning the types of CVD among the case group, 

70(70%) had STEMI, 15(15%) had non-STEMI and also 

15(15%) had unstable angina.   

 

Regarding to the NLR, the case group showed 

significantly higher value of NLR when compared to 
control group (5.6±3.3 vs. 1.7±0.8; P= 0.000) (figure 2) 

 

Likewise, the case group showed significantly higher 

value of PLR when compared to control group (162.3±83.2 

vs. 98.4±28.1; P= 0.000) (figure 3) 

 

As illustrated in table 3, the age of the CVD patient 

showed insignificant association with both NLR (P= 0.729) 

and PLR (0.40) The correlation between NLR and PLR 

with the gender of CVD patients showed that, NLR was 

significant higher in male (6.7±4.7) than female (3.9±2.4), 

the difference was statistically significant (P= 0.008). Also 
PLR was significant higher in male (182.5±62.2) than 

female (156.6±67.4), and the difference was statistically 

significant (P= 0.013) (table 4). 

 

Concerning to the correlation between NLR and PLR 

with the type of CVD patients, the highest value of NLR 

was found in non-STEMI patients (6.8±5.9) and lowest 

value in the patients with unstable angina (2.9±1.8), the 

correlation was statistically significant (P= 0.003). 

Similarly, the highest value of PLR was found in non-

STEMI patients (219.0±126.1) and lowest value in the 
patients with unstable angina (147.3±68.3), the correlation 

was statistically significant (P= 0.007) (table 5). 

 

In the comparison of CBC findings among the study 

groups, the mean value of hemoglobin for case group was 

10.6 g/dl ± 1.6 and control group was 14.4 mg/dl ± 2.5 (P= 

0.000). The mean value of PCV for case group was 32.4% 

± 5.3 and 40.3 % ± 1.8 for control group, (P= 0.000). The 

mean value of WBCs count for case group was 8.9x103/µL 

± 1.8 and 5.4x103/µL ± 1.0 for control group, and the 

difference was statically significant (P= 0.000). The mean 

value of platelets count for case group was 316x103/µL ± 
92.2 and 286x103/µL ± 50.4 for control group, (P= 0.000). 

The mean value of neutrophil count for case group was 

6.8x103/µL ± 1.5 and 2.7x103/µL ± 0.9 for control group, 

(P= 0.000). The mean value of lymphocyte count for case 

group was 1.8x103/µL ± 0.8 and 2.0x103/µL ± 0.5 for 

control group, (P= 0.001) (table 6). 

 

 
Fig 1:- The types of CVD among case group (N= 100) 
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Fig 2:- The comparison of NLR values among the case and control groups 

 

 
Fig 3:- The comparison of PLR values among the case and control groups 

 

 Age (Years)    

  <40  40-60  >60  P. value 

NLR  5.2±1.2  5.4±4.4  6.5±5.6  0.729 

PLR  129.7±58.5  136.3±65.4  141.7±94.6  0.40 

Table 3: The mean ± SD of NLR and PLR regarding the age of the case group (N= 100) 
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  Gender   

  Male  Female  P. value 

NLR  6.7±4.7  3.9±2.4  0.008* 

PLR  182.5±62.2  156.6±67.4  0.013* 

Table 4: The mean ± SD of NLR and PLR regarding the gender of the case group (N= 100) 

 

 CVD types  

  STEMI  Non-STEMI  Unstable angina P. value 

NLR  3.0±0.9  6.8±5.9  2.9±1.8 0.003* 

PLR  175.0±73.1  219.0±126.1  147.3±68.3 0.007* 

Table 5: The mean of NLR and PLR regarding the CVD types among the case group (N= 100) 

 

CBC 

Group 

P. value CVD (N= 100) 

Mean (SD) 
Control (N= 100) Mean (SD) 

Hemoglobin (g/dl) 10.6(1.6) 14.4(2.5) 0.000* 

PCV (%) 32.4(5.3) 40.3(1.8) 0.000* 

WBCs (103/µL) 8.9(1.9) 5.4(1.0) 0.000* 

Platelets (103/µL) 316(92.2) 286(50.4) 0.000* 

Neut. (103/µL) 6.8(1.5) 2.7(0.9) 0.000* 

Lymph. (103/µL) 1.8(0.8) 2.0(0.5) 0.001* 

Table 6: The comparison of CBC findings among the case and control groups 

 

IV. DISCUSSION 

 

The study showed that, NLR was significantly higher 

among CVD patients than in normal individuals. There 
were significant reduction in lymphocytes and elevation in 

neutrophils among CVD patients (p< 0.05), consequently, 

these was reflected in the NLR was significantly difference. 

Our findings go in same line with several studies 14 and 15 . 

 

PLR has been proposed to be a pro-thrombotic and 

inflammatory marker (Wang, et al., 2013). In the present 

study, PLR was significantly higher among CVD patients 

than in normal individuals. There were significant 

reduction in lymphocytes and elevation in platelets count 

among CVD patients (p< 0.05),these was reflected in the 

PLR was significantly difference. Our findings consistence 
with many of literatures 16,17, 18 and 19. 

 

The present results show that there were a significant 

increase in platelet counts among CVD group in contrast to 

normal individuals. Increased platelet counts and platelet 

activation have an important role in thrombus formation 

and the progression of atherosclerosis. The change of 

platelets count responding to abnormal vessel walls, can 

result in arterial thrombosis. Furthermore, increased 

platelets counts have been demonstrated to promote 

inflammation and lead to a more aggressive course of 
active atherosclerosis 20and21 . A previous study has 

determined that higher baseline platelet counts may be 

associated with CVD events22 . Moreover, reported that, 

Platelet activation is also significantly associated with 

platelet counts23 ,The current results in agreement with Li. 

et al (2014) who mentioned that Inappropriate platelet 

activation is an important pathogenic component of 

thrombosis at the site of vascular injury and leads to CVD 

mainly ACS. 

The present study demonstrated that, the lymphocytes 

count was significantly reduced in CVD patients when 

compared to normal participants. A low blood lymphocyte 

count has been shown to be related with worse 
cardiovascular consequences in patients with CAD and 

chronic heart failure. This can be justified by in cases of 

sustained inflammation, lymphocyte counts decrease due to 

increased lymphocyte apoptosis. The present data in 

accordance with previous studies have demonstrated that 

relative and absolute lymphocyte concentrations are lower 

in patients who suffered from CVD24 and 25 . 

 

Although the difference was not significant (P> 0.05) 

the older CVD patients tended to have the highest value of 

NLR and PLR. The result is disagreement with who 

reported that patients with higher NLRs were significantly 
older (P= 0.001) and tended to have a lower frequency of 

previous cardiovascular disease26. 

 

V. CONCLUSION 

 

The present study concluded that, the NLR and the 

PLR of CVD patients were higher than those of the normal 

individuals. Moreover, both parameters (NLR and PLR) 

were significantly high in male non-STEMI CVD subtypes. 

 

Neutrophil-lymphocyte ratio (NLR), a new addition to 
the long list of markers, is an inexpensive, easy to obtain, 

widely available marker of inflammation, which can aid in 

the risk stratification of patients with various cardiovascular 

diseases in addition to the traditionally used markers. 

 

NLR and PLR,is a simple indicator, can initially 

introduced into clinical practice to improve the diagnosis 

and prognosis of CVD. 

 

http://www.ijisrt.com/


Volume 5, Issue 1, January – 2020                                         International Journal of  Innovative Science and Research Technology                                                 

              ISSN No:-2456-2165 

 
IJISRT20JAN146                                                              www.ijisrt.com                     357 

REFERENCES 

 
[1]. Shanthi, Mendis., Pekka, Puska., Bo, Norrving., 

World Health Organization (2011). Global Atlas on 

Cardiovascular Disease Prevention and Control 

(PDF). World Health Organization in collaboration 

with the World Heart Federation and the World Stroke 

Organization.  pp. 3–18 (PDF) from the original on 

2014-08-17. 

[2]. WHO. (2016). Cardiovascular diseases (CVDs) . 

Available at: 

http://www.who.int/mediacentre/factsheets/fs317/en/ 

[3]. Li-yuan, S., Eun-whan, L., Aqeela, Z and Jae-hyun, 

P.(2015). Risk Factors of Cardiovascular Disease and 
Their Related Socio-Economical, Environmental and 

Health Behavioral Factors: Focused on Low-Middle 

Income Countries- A Narrative Review Article. Iran. 

J. Public. Health., 44(4): 435–444. 

[4]. Li, W. et al. (2016). Platelet to lymphocyte ratio in the 

prediction of adverse outcomes after acute coronary 

syndrome: a meta-analysis. Sci. Rep., 7, 40426;doi: 

10.1038. 

[5]. Jilma, B., Blann, A., Pernerstorfer, T., Stohlawetz, P., 

Eichler, H., Vondrovec, B. et al. (1999). Regulation of 

adhesion molecules during human endotoxemia. 
Amer. J. RespCrit. Care. 

[6]. Gürsoy, O.M., Karakoyun, S., Kalçık, M., Gökdeniz, 

T., Yesin, M., Gündüz, S. et al.(2014). Usefulness of 

novel hematologic inflammatory parameters to predict 

prosthetic mitral valve. Am. J .Cardiol.,113(5): 860-4. 

[7]. Kwon, H., Kim, S., Oh, S., Lee, S., Lee, J., Choi, H.J. 

et al.( 2012). Clinical significance of preoperative 

neutrophil lymphocyte versus platelet lymphocyte 

ratio in patients with operable colorectal cancer. 

Biomarkers., 17(3): 216-22. 

[8]. Nikpay, M., Goel, A., Won,  H., Hall, L. M., 

Willenborg, C., Kanoni., Stavroula, S., Danish, K., 
Theodosios, N. and Christopher, P. (2015): A 

comprehensive 1000 Genomes–based genome-wide 

association meta-analysis of coronary artery disease. 

Nature Genetics .47 (10): 1121–1130. doi: 

10.1038/ng.3396 .PMC 4589895 . PMID 26343387 . 

[9]. Finegold, J.A., Asaria, P. and Francis, D.P. ( 2012). 

Mortality from ischaemic heart disease by country, 

region, and age: Statistics from World Health 

Organisation and United Nations . International 

Journal of Cardiology.,168 (2): 934–945. doi : 

10.1016/j.ijcard.2012.10.046 . PMC 3819990 .PMID 
23218570 . 

[10]. Wingard, D.L., Suarez, L. and Barrett-Connor, E. 

(1983). The sex differential in mortality from all 

causes and ischemic heart disease.  Am. J. Epidemio., 

1117: 165-172 

[11]. Gibson, P.H., Croal, B.L., Cuthbertson, B.H., Small, 

G.R., Ifezulike, A.I., Gibson, G. et al.(2007).  

Preoperative neutrophil-lymphocyte ratio and 

outcome from coronary artery bypass grafting. Am. 

Heart J., 154:995–1002. 

[12]. Bovill, E.G., Bild, D.E., Heiss, G., Kuller, L.H., Lee, 
M.H., Rock, R. et al.(1996). White eblood cell counts 

in persons aged 65 years or more from the 

Cardiovascular Health Study. Correlations with 

baseline clinical and demographic characteristics. Am. 
J. Epidemiol.,143:1107–1115. 

[13]. Folsom, A.R., Aleksic, N., Catellier, D., Juneja, H.S., 

Wu, K.K.(2002). C-reactive protein and incident 

coronary heart disease in the Atherosclerosis Risk In 

Communities (ARIC) study. Am. Heart. J., 144:233–

238. 

[14]. Chen, C ., Cong, B.L., Wang, M., Abdullah, M., 

Long, X. et.al.  (2018 ).  Neutrophil to lymphocyte 

ratio as a predictor of myocardial damage and cardiac 

dysfunction in acute coronary syndrome patients). 

Integrative. Medicine .Research.,7, 2 192-199 

[15]. Imtiaz, F., Shafique, K., Mirza, S.S., Ayoob ,Z., Vart, 
P. and  Rao S. (2012). Neutrophil lymphocyte ratio as 

a measure of systemic inflammation in prevalent 

chronic diseases in Asian population. Int. Arch.Med., 

5(1): 2. 

[16]. Dong Z., Guangyao, W., Yan, F., Zhaofei, W and 

Xiaojun, L. (2017).  Platelet to lymphocyte ratio is 

associated with the severity of coronary artery disease 

and clinical outcomes of percutaneous coronary 

intervention in the Chinese Han population. Exp.Ther. 

Med., 13(2):731–738. 

[17]. Harun, K. (2016): The role of platelet-lymphocyte 
ratio in the severity of coronary artery disease 

assessed by the angiographic Gensini score. Anatol. J. 

Cardiol., 16(3): 224. 

[18]. Hilman, Z., Lukman, Z. and Firman, Z. (2016). Link 

between the Platelet-to-Lymphocyte Ratio and 

Coronary Artery Disease Severity. J. Tehran. Heart 

Cent., 13; 11(2): 104. 

[19]. Tadeusz, O., Jarosław, W., Andrzej, L., Joanna, S. et 

al. (2015). The platelet-to-lymphocyte ratio as a 

predictor of all-cause mortality in patients with 

coronary artery disease undergoing elective 

percutaneous coronary intervention and stent 
implantation. J. Saudi. Heart. Assoc., 27(3): 144–151. 

[20]. Gary, T., Pichler, M., Belaj, K., Hafner, F., Gerger, 

A., Froehlich, H., Eller, P., Rief, P., Hackl, G., Pilger, 

E. and Brodmann, M. (2013). Platelet-to-lymphocyte 

ratio: A novel marker for critical limb ischemia in 

peripheral arterial occlusive disease patients. PLoS 

.One.,8:e67688. 

[21]. Dong ,Z. ,Guangyao ,W. ,Yan,F. ,Zhaofei,W. and 

Liu,X.(2017). Platelet to lymphocyte ratio is 

associated with the severity of coronary artery disease 

and clinical outcomes of percutaneous coronary 
intervention in the Chinese Han population, 

Experimental and Therapeutic Medicine,13(2):731-

738. 

[22]. Thaulow, E., Erikssen, J., Sandvik, L., Stormorken, H. 

and Cohn, P.F. (1991). Blood platelet count and 

function are related to total and cardiovascular death 

in apparently healthy men. Circulation., 84:613–617. 

[23]. Würtz, M., Hvas, A.M.,  Kristensen, S.D. and Grove, 

E.L. (2012). Platelet aggregation is dependent on 

platelet count in patients with coronary artery disease. 

Thromb. Res., 129:56–61. 
 

http://www.ijisrt.com/
http://whqlibdoc.who.int/publications/2011/9789241564373_eng.pdf?ua=1
http://whqlibdoc.who.int/publications/2011/9789241564373_eng.pdf?ua=1
http://www.who.int/mediacentre/factsheets/fs317/en/
https://www.sciencedirect.com/science/article/pii/S2213422018300416#!
https://www.sciencedirect.com/science/article/pii/S2213422018300416#!
https://www.sciencedirect.com/science/article/pii/S2213422018300416#!
https://www.sciencedirect.com/science/article/pii/S2213422018300416#!
https://www.sciencedirect.com/science/article/pii/S2213422018300416#!
https://www.sciencedirect.com/science/journal/22134220
https://www.sciencedirect.com/science/journal/22134220/7/2
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20D%5BAuthor%5D&cauthor=true&cauthor_uid=28352359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20G%5BAuthor%5D&cauthor=true&cauthor_uid=28352359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fan%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=28352359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wan%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=28352359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20X%5BAuthor%5D&cauthor=true&cauthor_uid=28352359
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5348707/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5348707/


Volume 5, Issue 1, January – 2020                                         International Journal of  Innovative Science and Research Technology                                                 

              ISSN No:-2456-2165 

 
IJISRT20JAN146                                                              www.ijisrt.com                     358 

[24].  Acanfora, D., Gheorghiade, M., Trojano, L. et 

al.(2001). Relative lymphocyte count: a prognostic 
indicator of mortality in elderly patients with 

congestive heart failure. Am. Heart J., 142: 167-73. 

[25]. Suzuki, T., FutamiSuda, S., Igari, Y., Watanabe, K., 

Ouchi, M., Suzuki, K., Sekimizu, K., Kigawa, Y., 

Nakano, H.  and Oba, K. (2013).  Low-molecular-

weight lipoprotein (a) and low relative lymphocyte 

concentration are significant and independent risk 

factors for coronary heart disease in patients with type 

2 diabetes mellitus: Lp(a) phenotype, lymphocyte, and 

coronary heart disease. Lipids. Health. Dis., 12:31. 

[26]. Umesh,  U., Sanjay,  A., Daniel,  M., Kim,  A. and  

Hitinder, S. (2008). Association Between Admission 
Neutrophil to Lymphocyte Ratio and Outcomes in 

Patients With Acute Coronary Syndrome. 

A.J.Conline.,653-657 

http://www.ijisrt.com/

