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1. Introduction

    Heart disease is among the first causes of death in the world and 
it causes major health problems and economic difficulties1. Acute 
coronary syndrome (ACS) takes the first place in heart diseases and 
defines the general of ischemic myocardial disease and includes di-
agnoses covering ST segment elevation myocardial infarction 
(STEMI), non-ST elevation myocardial infarction (NSTEMI) and un-
stable angina pectoris (UAP). There are many events that can cause 
ACS, but the most common condition in its pathogenesis is plaque 
rupture and the resulting coronary artery thrombosis.  
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    NSTEMI is caused by an imbalance in the oxygen supply and de-
mand of the myocardium, which is formed as a result of partial ob-
struction of the coronary arteries and in this case, subendocardial 
ischemia and necrosis are observed2. This can damage the heart and 
disrupt its ability to pump blood throughout the body.  
    NSTEMI can be life threatening and cause lasting damage to the 
organs and increase the risk of subsequent heart problems. Clinical 
studies in NSTEMI show that outcomes improve with early invasive 
intervention. Therefore, early recognition of high-risk patients is of 
great importance. To date, many biomarkers and risk scores have 
been used for this reason3. The existence of cheap and easily acces-
sible biomarkers is useful and life-saving in the diagnosis and fol-
low-up of patients in NSTEMI, as in many diseases. 
    According to the conducted studies, inflammation has an im-
portant place in the development of atherosclerosis and cardiovas-
cular diseases4. Inflammation and oxidative stress can cause plaque 
rupture, which in turn causes cardiovascular conditions4. Inflamma-
tory markers affect the clinical course of coronary artery disease 
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(CAD) and associated with the occurrence of worse cardiovascular 
events5. Recent studies have also shown that many acute phase pro-
teins (APPs) such as C- reactive protein, albumin are associated with 
the development of CAD, the severity of CAD, stroke, the presence of 
peripheral arterial disease and adverse cardiovascular conditions6.   
Anemia, hypoalbuminemia, hypoproteinemia and some mineral de-
ficiencies such as iron and zinc are markers indicating malnutrition. 
Anemia is also causes cardiac decompensation and increases mor-
tality rates7. Lymphocytes have an important role in inflammation. 
Since high platelet levels cause thromboembolism and atheroscle-
rotic conditions, it has been found that it increases mortality8. Be-
sides, white blood cell count to mean platelet volume ratio (WMR), 
is a marker of inflammation in atherosclerotic diseases and STEMI 
patients9. 
    The HALP score (Hemoglobin, albumin, lymphocyte and platelet 
score) is an easy-to-measure parameter indicating nutritional con-
dition and systemic inflammation10 and has been suggested that it 
is an important prognostic marker in many cancer patients11, acute 
heart failure12, stroke13 and acute ST elevation myocardial infarc-
tion14. However, it is unknown whether the HALP score has diagnos-
tic value in terms of early diagnosis and therapy in NSTEMI patients. 
Therefore, in our study, we aimed to evaluate the predictive worth 
of the HALP score in patients with NSTEMI. 
 

2. Materials and methods 
 
    This study was conducted in the emergency department of a ter-
tiary hospital. Patients over the age of 18 who have been diagnosed 
with ACS in the emergency department and admitted to the coro-
nary intensive care unit for the purpose of performing coronary an-
giography within a six-month period were recorded. Demographic 
data such as age, gender, and ECGs of the patients were analyzed 
during the emergency department admission.  
Hemoglobin, neutrophil, lymphocyte, platelets, albumin and tro-
ponin results during the admission were recorded. An automated 
analyzing device was used for blood counts and analysis of biochem-
ical markers (Cell_Dyn Ruby Hematology Analyzer, Architect c8000 
Clinical Chemistry). The HALP score was measured with the hemo-
globin (g/L) × albumin (g/L) × lymphocyte count (/L) / platelet 
count (/L) process10,11.  
    Patients were grouped into STEMI, NSTEMI and UAP groups ac-
cording to their ECG and troponin levels at the time of admission. 
Patients with ST elevation on their ECG and diagnosed with STEMI 
at the time of admission were excluded from the study. After exclud-
ing STEMI patients, the study population was divided into NSTEMI 
and normal coronary artery (NCA) groups. Patients who did not 
have ST elevation on ECG and were found to have elevated troponin 
at the time of admission were included in the NSTEMI group. Pa-
tients hospitalized with the diagnosis of UAP were also evaluated 
according to the results of coronary angiography. Patients hospital-
ized with the diagnosis of UAP and found to have coronary artery 
occlusion in their angiography were included in the NSTEMI group. 
On the other hand, patients hospitalized with the diagnosis of UAP 
and no coronary artery occlusion detected in angiography were in-
cluded in the NCA group.  
Patients under 18 years of age were excluded from the study. 
   2.1. Statistical Analysis 

    Data which for continuous variables with normal distribution are 
indicated as mean ± standard deviation, for variables which are not 
normally distributed and as numbers and proportions for categori-
cal variables are indicated as median (interquartile range). The 
Shapiro-Wilk test was used to determine whether the data showed 
a normal distribution, and the Levene test was used to assess 

whether the group variances were homogeneous. Binary logistic re-
gression analysis is used to define the predictive value of risk factors 
with the ACS. ROC (Receiver operating characteristic) curve was ap-
plied to examine the cut-off value, sensitivity and specificity of the 
HALP score on NSTEMI diagnosis. Analyses of the data are per-
formed using SPSS 20.0 (IBM SPSS Ver. 20.0, IBM Corp, Armonk NY, 
USA). A p-value of <0.05 is determined statistically significant. 
While conducting this study, the Helsinki Declaration was complied 
with and accepted by the local ethics committee (ESH/GOEK 
2022/3). 
 

3. Results 
 

    During the 6-month study period, 201 patients who were admit-
ted to the Cardiology Intensive Care Unit for angiography after being 
diagnosed with ACS were enrolled in the study. 79 patients were ex-
cluded from the study due to STEMI. According to the results of an-
giography, coronary artery occlusion was detected in 66 patients 
and they were enrolled in the study (NSTEMI) group with the diag-
nosis of NSTEMI. The remaining 56 patients had normal coronary 
arteries as a result of angiography and were enrolled in the NCA 
group (Figure 1). 
    The mean age of NSTEMI group was 62.3 ± 11.8 and 71.2% (n=47) 
was male. The mean age of NCA group was 51.8 ± 9.2 and 30.3% 
(n=17) was male. There were statistically significant difference be-
tween NSTEMI and NCA groups in term of age and gender (p<0.05).  
   No significant difference was seen at hemoglobin, albumin and 
lymphocyte counts (p>0.05). The troponin levels were higher in 
NSTEMI group (p<0.001) and platelet count was higher in NCA 
group (p=0.001). 
 
 
 

 
Flow-chart of the patient selection 

 
 

 

Figure 1 
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Characteristics of the patient groups 

 

 NSTEMI (n=66) 
Normal coronary    

arteries (n=56) 
P 

Age, year 62.3 ± 11.8 51.8 ± 9.2 <0.001 

Gender, male, n (%) 47 (71.2%) 17 (30.3%) <0.001 

Hemoglobin, g/dl 14.2 ± 2.1 13.4 ± 1.8 0.014 

Albumin, g/dl 43.6 (40.0 – 45.7) 42.7 (41.0 – 45.4) 0.875 

Lymphocyte (*103) 2.5 (1.9 – 3.2) 2.8 (1.9 – 2.8) 0.080 

Platelet (*103) 227.3 ± 57.0 266.3 ± 71.0 0.001 

Troponin, ng/l 249.4 (45.5 – 1015.9) 13.6 (1.1 – 39.5) <0.001 

HALP score 7.3 (5.1 – 10.0) 5.1 (3.9 – 6.4) <0.001 

 

          
    The HALP score was statistically higher in NSTEMI group com-
pared to NCA group (7.3 (5.1 – 10.0) for NSTEMI group and 5.1 (3.9 
– 6.4) for NCA group, p<0.001). The main characteristics of the pa-
tient groups are shown in Table 1. 
    The binary logistic regression analysis was used to evaluate the 
impact of risk factors and laboratory parameters on NSTEMI pa-
tients. Age and HALP score have explanatory powers on NSTEMI pa-
tients (p=0.001 and p=0.022, in order of) (Table 2). 
ROC curve analysis was formed to predict the best cut off value for 
HALP to predict NSTEMI in patients. The area under the curve was 
0.706 which is an acceptable value. Best cut of value was 5.58 with 
69.7% sensitivity and 62.5% specificity (Figure 2).  
 
 

 
Visual acuity and geriatric depression scale results before and af-

ter surgery 

 
 

Variable Odds Ratio 95% Confidence Interval P  

Age 1.225 1.084-1.384 0.001 
Gender 0.131 0.017-1.025 0.053 

Troponin 1.002 1.000-1.004 0.054 

HALP score 1.854 1.093-3.143 0.022 

Constant 0.000   0.002 

 
 

 

ROC Curve for HALP Score 

 

 
 

4. Discussion 
 
    NSTEMI is a life-threatening condition that can cause multiple or-
gan damage if not treated early. For this reason, it needs many early 
diagnostic and predictive tests. In our study, the diagnostic value of 
the recently determined HALP score was investigated in NSTEMI 
patients.  
    The HALP score was initially described to evaluate survival in gas-
tric cancer15. After it has been used to evaluate survival in many can-
cer types and in patients with ischemic stroke11,13. The HALP score 
is a newly established, valuable marker that provides information 
about the patient's nutritional status and systemic inflammation. 
With this marker, the general health status of the patient is evalu-
ated according to hemoglobin, albumin, lymphocyte and platelet 
values. In recent studies it has been shown that lower HALP score is 
associated with shorter survival10,13. In the study of Cay et al. in pa-
tients who had undergone bariatric surgery, it has been found that 
those with a high HALP score lose weight more easily and the im-
provement in laboratory values is more significant16. With this 
study, we evaluated the HALP score in NSTEMI patients and this is 
a first in the literature. 
    The first of the markers evaluated in the HALP score is hemoglo-
bin value. Anemia is an indicator of poor prognosis in patients with 
CAD, including NSTEMI17. Similar results were found in many stud-
ies in the literature. But, we did not find a statistically significant dif-
ference in terms of hemoglobin level between NSTEMI group and 
NCA group in this study. 
    The second parameter of the score is albumin, which is present in 
the intravascular space as the main protein. Albumin has an im-
portant role in many physiological functions. In addition, a decrease 
in serum albumin may lead to an increase in poor clinical outcomes 
in coronary artery disease (CAD)18. In our study, we found the se-
rum albumin result of patients with NSTEMI to be higher than the 
level of NCA, but there was no statistically significant difference. 
Lymphopenia is a parameter that can be an indicator of a poor prog-
nosis in CAD patients19. In our study, we found the lymphocyte level, 
which is the third marker of HALP score, higher in patients with NCA 
compared to NSTEMI patients, but no statistically significant differ-
ence was found. 
    Platelets have a very important place in the formation of ACS. Both 
high and low platelet counts can be seen in CAD. Some studies have 
found that increases in platelet levels lead to thromboembolism and 
atherosclerotic conditions, and these conditions cause an increase 
in deaths due to CAD20,21. However, studies conducted on intensive 
care patients have shown that a low platelet count worsens the 
prognosis of patients and increases mortality22. Also low platelet 
levels are also used to predict poor clinical results in patients with 
ACS23. In our study, the platelet level, which is the fourth marker, 
was detected lower in NSTEMI patients and there was statistically 
significant difference. 
    Studies have established that the HALP score can indicate the nu-
tritional-inflammation condition of patients10,24 and has been 
proven that it is an important prognostic marker for patients with 
cancer25. There are limited studies in which the HALP score has 
been evaluated in non-cancer cases. In a study conducted by 
Kocaoğlu et al.26, in intensive care patients, the utility of HALP score 
to estimate mortality was examined and the HALP score was not 
found to be good predictor of prognosis in intensive care patients. 
In another study conducted by Kocaoglu et al.12, HALP score and 
modified HALP (m-HALP) score were evaluated in patients with 
acute heart failure and it was found that the m-HALP score is more 
important predictor in determining the 3-month mortality in pa-
tients with acute heart failure. On the other hand, it was found that 
the classical HALP score was not statistically significant. In a study 

Table 1 

Table 2 

Figure 2 
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conducted by Tian et al.13, in acute ischemic stroke (AIS) patients, 
the relationship between HALP score and poor clinical conditions 
was examined and found that HALP score can be an important indi-
cator of death and recurrent stroke in patients with AIS. In a study 
conducted by Karakayalı et al.14, in STEMI patients undergoing pri-
mary percutaneous coronary intervention, the HALP score was 
found to be a significant independent predictor of in-hospital mor-
tality. In our study, HALP score at admission was found higher in 
NSTEMI patients and there was statistically significant difference.  

   Limitations 
     The major limitation of our study is the small sample size. Also, 
the retrospective design of the study caused us not to be able to ac-
cess the data of some patients. 
 

5. Conclusion 
Our study proved that, the HALP score is an easily applicable and 
inexpensive method in clinical practice that can contribute to the 
early diagnosis of NSTEMI patients. Although these findings are not 
sufficient to apply in a clinical approach according to current guide-
line recommendations, future studies on similar subjects and in-
creased data may change future practices. 
 

 

Statement of ethics 
   The study was approved by the local ethics committee (ESH/GOEK 
2022/3). 
 

Conflict of interest statement 
   The authors declare that they have no financial conflict of interest 
with regard to the content of this report. 
 

Funding source 
   The authors received no financial support for the research, au-
thorship, and/or publication of this article. 
 

Contribution Details 
    Göknur Yıldız: Design, Literature search, Data acquisition, 
Manuscript preparation, Manuscript editing, Manuscript review, 
Guarantor 
    Fatih Alper Ayyıldız: Design, Data acquisition, Manuscript 
preparation, Manuscript editing, Guarantor 
    Özge Turgay Yıldırım: Design, Data analysis, Statistical analy-
sis, Manuscript editing 
 
 

References 

 
1.Blais C, Rochette L, Ouellet S, et al. Complex evolution of epidemiology of 
vascular diseases, including increased disease burden: from 2000 to 2015. 
Can J Cardiol. 2020;36(5):740-6. 
https://doi.org/10.1016/j.cjca.2019.10.021 
2.Reigle J. Coronary circulation disorders. In: Sorenson M, Quinn L, Klein D, 
editors. Pathophysiology: concepts of human disease. Hoboken (NJ): Pear-
son; 2019. p. 572–611. 
3.D’Ascenzo F, Biondi-Zoccai G, Moretti C, et al. TIMI, GRACE and alternative 
risk scores in acute coronary syndromes: a metaanalysis of 40 derivation 
studies on 216,552 patients and of 42 validation studies on 31,625 patients. 
Contemp Clin Trials. 2012;33:507-14. 
https://doi.org/10.1016/j.cct.2012.01.001 
4.Zhang DP, Mao XF, Wu TT, et al. The fibrinogen-to-albumin ratio is associ-
ated with outcomes in patients with coronary artery disease who underwent 
percutaneous coronary intervention. Clin Appl Thromb Hemost. 
2020;26:1076029620933008. 
https://doi.org/10.1177/1076029620933008 

5.Zhou D, Wang G, Fan Y, et al. Platelet to lymphocyte ratio is associated with 
the severity of coronary artery disease and clinical outcomes of percutane-
ous coronary intervention in the Chinese Han population. Exp Ther Med 
2017;13:731–8. 
https://doi.org/10.3892/etm.2016.3993 
6.Cagdas M, Rencuzoğullari I, Karakoyun S, et al. Assessment of relationship 
between C-reactive protein to albumin ratio and coronary artery disease se-
verity in patients with acute coronary syndrome. Angiology 2017;70:361–8. 
https://doi.org/10.1177/0003319717743325 
7.Teng TH, Finn J, Hung J. Mild anaemia is associated with increased all-cause 
mortality in heart failure. Heart Lung Circ 2010;19: 31−7. 
https://doi.org/10.1016/j.hlc.2009.08.004 
8.Reininger AJ, Bernlochner I, Penz SM, et al. A 2-step mechanism of arterial 
thrombus formation induced by human atherosclerotic plaques. J Am Coll 
Cardiol 2010;55(11): 1147-58.  
https://doi.org/10.1016/j.jacc.2009.11.051 
9.Karakayali M, Omar T, Artac I, et al. The White Blood Cell Count to Mean 
Platelet Volume Ratio (WMR) is Associated With Syntax Score in Patients 
With ST-Segment Elevation Myocardial Infarction. Kafkas J Med Sci 2023; 
13(2):173–8.  
https://doi.org/10.5505/kjms.2023.98512 
10.Xu SS, Li S, Xu HX, et al. Haemoglobin, albumin, lymphocyte and platelet 
predicts postoperative survival in pancreatic cancer. World J Gastroenterol. 
2020;26:828–38.  
https://doi.org/10.3748/wjg.v26.i8.828 
11.Guo Y, Shi D, Zhang J, et al. The hemoglobin, albumin, lymphocyte, and 
platelet (HALP) score is a novel significant prognostic factor for patients 
with metastatic prostate cancer undergoing cytoreductive radical prostatec-
tomy. J Cancer. 2019;10:81– 91.  
https://doi.org/10.7150/jca.27210 
12.Kocaoğlu S, Alatlı T. The Efficiency of the HALP Score and the Modified 
HALP Score in Predicting Mortality in Patients with Acute Heart Failure Pre-
senting to the Emergency Department. Journal of the College of Physicians 
and Surgeons Pakistan 2022, Vol. 32(06): 706-11. 
13.Tian M, Li Y, Wang X, et al. The hemoglobin, albumin, lymphocyte, and 
platelet (HALP) score is associated with poor outcome of acute ischemic 
stroke. Front Neurol 2021;11:610318.  
https://doi.org/10.3389/fneur. 2020.610318 
14.Karakayalı M, Omar T, Artac I, et al. The prognostic value of HALP score 
in predicting in-hospital mortality in patients with ST-elevation myocardial 
infarction undergoing primary percutaneous coronary intervention. Coron 
Artery Dis. 2023:1;34(7):483-8. 
https://doi.org/10.1097/MCA.0000000000001271 
15.Chen XL, Xue L, Wang W, et al. Prognostic significance of the combination 
of preoperative hemoglobin, albumin, lymphocyte and platelet in patients 
with gastric carcinoma: A retrospective cohort study. Oncotarget 
2015;6(38):41370-382.  
https://doi.org/10.18632/oncotarget.5629 
16.Cay F, Duran A. Predictive factors of success in sleeve gastrectomy: One-
year follow-up and the significance of HALP score. J Coll Physicians Surg Pak 
2021;31(12):1406-11.  
https://doi.org/10.29271/jcpsp.2021.12.1406 
17.Pang WW, Schrier SL. Anemia in the elderly. Curr Opin Hematol 2012;19: 
133−40. 
18.Arques S. Human serum albumin in cardiovascular diseases. Eur J Intern 
Med. 2018;52:8-12. 
19.Ommen SR, Gibbons RJ, Hodge DO, et al. Usefulness of the lymphocyte 
concentration as a prognostic marker in coronary artery disease. Am J Car-
diol 1997;79(6):812-4. 
https://doi.org/10.1016/s0002-9149(96)00878-8 
20.Kurtul A, Ornek E. Platelet to lymphocyte ratio in cardiovascular diseases: 
a systematic review. Angiology. 2019;70(9):802-18.  
21.Shen Y, Huang X, Zhang W. Platelet-to-lymphocyte ratio as a prognostic 
predictor of mortality for sepsis: interaction effect with disease severity-a 
retrospective study. BMJ Open. 2019;9(1):e022896. 
22.Vanderschueren S, De Weerdt A, Malbrain M, et al. Thrombocytopenia 
and prognosis in intensive care. Crit Care Med 2000;28(6):1871-6. 
https://doi.org/10.1097/0000 3246-200006000-00031 
23.Yadav M, Généreux P, Giustino G, et al. Efect of baseline thrombocytope-
nia on ischemic outcomes in patients with acute coronary syndromes who 
undergo percutaneous coronary intervention. Can J Cardiol 2016;32:226–
33. 
24.Peng D, Zhang CJ, Tang Q, et al. Prognostic significance of the combination 
of preoperative hemoglobin and albumin levels and lymphocyte and platelet 

 
 

15

https://doi.org/10.1016/j.cjca.2019.10.021
https://doi.org/10.1016/j.cct.2012.01.001
https://doi.org/10.1177/1076029620933008
https://doi.org/10.3892/etm.2016.3993
https://doi.org/10.1177/0003319717743325
https://doi.org/10.1016/j.hlc.2009.08.004
https://doi.org/10.1016/j.jacc.2009.11.051
https://doi.org/10.5505/kjms.2023.98512
https://doi.org/10.3748/wjg.v26.i8.828
https://doi.org/10.7150/jca.27210
https://doi.org/10.3389/fneur.%202020.610318
https://doi.org/10.1097/MCA.0000000000001271
https://doi.org/10.18632/oncotarget.5629
https://doi.org/10.29271/jcpsp.2021.12.1406
https://doi.org/10.1016/s0002-9149(96)00878-8
https://doi.org/10.1097/0000%203246-200006000-00031


Yıldız G. et al. Volume 7 Issue 1 2024 https://dergipark.org.tr/en/pub/jocass   

 

counts (HALP) in patients with renal cell carcinoma after nephrectomy. BMC 
Urol. 2018;18:20.  
https://doi.org/10.1186/s12894-018-0333-8 
25.Shen XB, Zhang YX, Wang W, et al. The hemoglobin, albumin, lymphocyte, 
and platelet (HALP) score in patients with small cell lung cancer before first-
line treatment with etoposide and progression-free survival. Med Sci Monit. 
2019;25:5630–9.  
https://doi.org/10.12659/MSM.917968 
26.Kocaoğlu S, Alatlı T. The efficiency of HALP score, neutrophil-lymphocyte 
ratio, and platelet-lymphocyte ratio in predicting mortality in intensive care 
patients. J Health Sci Med 2022;5(1): 201-6. 
 
 
 

 
 

16

https://doi.org/10.1186/s12894-018-0333-8
https://doi.org/10.12659/MSM.917968



