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ABSTRACT: The monocyte/HDL-cholesterol ratio (MHR) was shown to be a marker of inflammation. This study 
investigated the utilization of this ratio as a measure of severity for heart failure which is a condition associated with 
inflammation. The MHR was calculated for 323 ambulatory patients with chronic heart failure and compared to other 
variables associated with the severity of the condition. Additionally, the impact of MHR on the Seattle Heart Failure 
Model (SHFM) score was investigated. MHR correlated positively with C-reactive protein (r: 0.312, p<0.001) and 
neutrophil-to-lymphocyte ratio (r: 0.242, p<0.001), but not with platelet-to-lymphocyte ratio. In addition, a correlation 
was found between the SHFM score and MHR (r:-0.267, p<0.001). The SHFM score exhibited a significant result for proB-
type natriuretic peptide (pro-BNP) (p<0.001), neutrophil (p<0.001), hematocrit (p=0.001), and serum creatinine (p=0.001) 
in the ordinal logistic regression analysis, but not for MHR. MHR showed a negative correlation with left ventricular 
ejection fraction (r: -0.151, p: 0.007), exhibited a positive association with pro-BNP (r: 0.184, p<0.001), and no correlation 
with New York Heart Association classes. There is a significant correlation between the MHR value and the factors 
associated with the severity of heart failure. The prognosis and management of this condition may be assessed by 
utilizing the MHR value in conjunction with existing biomarkers. 
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 1.  INTRODUCTION 

Heart failure (HF) is defined as “a complex clinical syndrome characterized by symptoms and signs 
arising from any anatomical or functional impairment of ventricular filling or ejection of blood” [1]. It has a 
growing prevalence and is a rapidly growing entity in developed Western countries. Despite medical 
breakthroughs in the prevention and treatment of this condition, most hospitalized patients have a poor 
prognosis. After the initial diagnosis, HF patients are hospitalized once every year on average. A 67% 
mortality rate within 5 years following diagnosis was reported [2]. 

In the last decade, the importance of inflammation in heart failure prognosis has drawn more 
attention for both heart failure with preserved and reduced ejection fractions. C-reactive protein (CRP), 
tumor necrosis factor-α, and interleukin-6 serum concentrations are revealed to be elevated in congestive 
heart failure [3]. The level of elevation of these proinflammatory cytokines in chronic heart failure is 
considerably lower than in autoimmune diseases or acute infections. This information suggests that a low 
level of chronic inflammation may have a significant effect on the improvement or worsening of heart failure 
[4]. 

Leukocyte count and subtypes are immune markers in cardiovascular diseases [5]. The neutrophil-
to-lymphocyte ratio (NLR) was evaluated as a marker after physiological stress-induced neutrophilia and 
lymphocytopenia were observed in inflammatory diseases and heart failure [6]. The platelet count is also 
elevated in HF, the pathogenesis of which includes oxidative stress [7]. From this point of view, some studies 
have shown that platelet-to-lymphocyte ratio (PLR) and NLR values are useful in determining the severity of 
heart failure and predicting mortality [8–10]. 
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The understanding of the established role of monocytes and macrophages as well as the suppressive 
impact of high-density lipoprotein cholesterol on inflammation [11, 12] has prompted the suggestion that the 
monocyte/HDL-C ratio (MHR) might serve as a predictive marker for inflammatory diseases. The 
hypothesis was confirmed by studies about renal failure [13] and several cardiovascular diseases [14–17]. 
The most recent studies showed a relationship between MHR and more severe states of pulmonary 
embolism, psoriasis and obstructive sleep apnea syndrome [18–20].  

As for mortality, MHR is related not only to individuals with coronary artery disease but also to the 
general population [21]. Although numerous studies have been conducted on a variety of inflammatory 
markers in heart failure [22–24], there is no study examining their relationship with MHR. One of the major 
problems with HF is the repetitive need for hospitalization which is uncomfortable for the patients and 
expensive. Therefore, an early powerful predictor of clinical worsening of heart failure could be helpful for 
preventing hospitalization. The objective of this research was to elucidate the potential role of MHR for the 
assessment of heart failure severity in comparison to other common parameters. 

2. RESULTS  

Our study included 323 patients with reduced ejection fraction heart failure who had all the 
necessary demographic and laboratory data. The median MHR value was 14.7 (IQR 11-20.5). Patients had a 
median left ventricular ejection fraction (LVEF) value of 25% (20-35%) and it showed a significant difference 
between MHR quartile groups (Table 1). 

Of all patients, there were 75 (23%) females and 248 (77%) males. No statistically significant 
differences were observed between genders regarding LVEF, New York Heart Association (NYHA) classes, 
or proB-type natriuretic peptide (pro-BNP) values. There was no significant distinction between genders in 
the levels of the inflammatory marker CRP. However, MHR was 15.55 (IQR 12.4-21.5) for males and 11.4 
(IQR 8.1-15.2) for females (p<0.001).  

The patients’ age range was 23 to 85. The median age was calculated as 52 (IQR 45-57) and didn’t 
show a significant difference for MHR quartile groups. In our study, 319 patients' weight and height 
information were present. Among these patients, 55 had (17%) a normal body mass index (BMI), 113 (35%) 
were overweight, 104 (33%) were obese, and 47 (15%) were morbidly obese. BMI groups have shown 
significant differences between MHR quartile groups as shown in Table 1.  

The majority of our patients were in the NYHA class of I (52%) and had a Seattle Heart Failure 
Model (SHFM) score of -1 (58%). Both the classification and score have shown a significant correlation with 
MHR quartile groups. Demographic variables, laboratory tests, medical history and other information about 
the study population are presented in detail in Table 1. 

Comparisons between MHR quartile groups showed significant differences in; Pro-BNP, CRP, and 
other laboratory parameters (p<0.05). SBP and smoking status did not show statistical significance between 
MHR quartile groups. It was determined that among MHR quartile groups, the NLR median value differed 
only between MHR1 (<11) and MHR4 (>20.5), while the PLR median value did not differ between the MHR 
quartile groups (Table 1). 

Analysis revealed that pro-BNP, MHR and NLR were significantly lower in patients with non-
ischemic HF, whereas LVEF, NYHA classes, and CRP have shown no significant difference between 
ischemic and non-ischemic HF. The median values of the variables and significance levels are shown in 
Table 2. 

MHR value had a significant positive correlation with age, BMI, pro-BNP, CRP, white blood cell 
(WBC), and a negative correlation with LVEF, eGFR, total cholesterol (T. Chol), and albumin. MHR doesn’t 
have a correlation with the NYHA classes or low-density lipoprotein cholesterol (LDL-C).  

Pro-BNP, CRP, and NLR exhibited a modest positive correlation with MHR (r: 0.184, r: 0.312, r: 
0.242, p<0.001), respectively. The findings of correlations between MHR and the laboratory and 
demographic parameters of the patients are displayed in Table 3. 
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Table 1. The data and statistical difference of the study population’s demographic and clinical objectives 
according to MHR quartile groups 

 Total 

 

(n=323) 

MHR p-value 

MHR1 

<11 

(n=80 ) 

MHR2 

11-14.7 

(n=81) 

MHR3 

14.7-20.5 

(n=82) 

MHR4 

>20.5  

(n=80) 

 

Age (year; median), 

(IQR) 

52  (45-57) 47 (42-56) 52 (45,5-57) 53 (47-58) 52 (46-58) 0.060 

Male, n (%)   248 (77%) 43 (54%) 64 (79%) 69 (84%) 72 (90%) <0.001* 

Diabetes mellitus, n (%)  111 (34%) 21 (26%) 21 (26%) 26 (32%) 43 (54%) <0.001* 

BMI (kg/m2; median), 

(IQR) 

29  (26-33) 27 (24-31) 29 (26-32) 29 (25-32) 31 (27-36) 0.001* 

Ischemic HF, n (%) 163 (50%) 26 (32%) 38 (47%) 45 (55%) 54 (67%) <0.001* 

LVEF (%, median),(IQR) 25 (20-35) 30 (25-35) 30  (20-35) 25 (20-30) 25 (20-30) 0.018* 

Pro-BNP (pg/mL, 

median) (IQR) 

179   

(73-512) 

110.7  

(41-301) 

161.8   

(75-528) 

166.2  

(69-436) 

283.2  

(117-806) 

0.004* 

SHFM score, n (%)      <0.001* 

-1 186 (58%) 57 (71%) 50 (62%) 50 (61%) 29 (36%)  

 0 97 (30%) 17 (21%) 25 (31%) 26 (32%) 29 (36%)  

 1  34 (10%) 6   (8%) 5   (6%) 4   (5%) 19 (2%4)  

NYHA classes, n(%)      0.027* 

I 168 (52%) 39 (49%) 45 (56%) 43 (53%) 41 (51%)  

II 109 (34%) 33 (41%) 25 (31%) 32 (39%) 19 (24%)  

III 40 (12%) 6 (7.5%) 11 (14%) 5 (6%) 18 (22%)  

IV 6 (2%) 2 (2.5%) 0 (0%) 2 (2%) 2 (2.5%)  

CRP (mg/dL; median) 

(IQR) 

2 (1-7) 1 (1-3) 2 (1-5) 2 (1-7) 4 (1-13) <0.001* 

WBC (10³/μl; median) 

(IQR) 

7.8  

(6.6-9.3) 

6.5  

(5.5-7.5) 

7.4  

(6.4-9) 

8.0  

(7.4-9.7) 

9.5  

(8.2-11.2) 

<0.001* 

Total cholesterol 

(mg/dL, median) (IQR) 

185  

(154-219) 

194  

(162-224) 

187  

(161-222) 

187,5 

(162-219) 

168,5  

(141-211) 

0.035* 

LDL-C (mg/dL; 

median) (IQR) 

115  

(85-138) 

122  

(87-141) 

115,5 

(91-141) 

118 

(96-142) 

99  

(71-127) 

0.009* 

Triglyseride (mg/dL, 

median) (IQR)  

147  

(98-225) 

114  

(80-162) 

149  

(107-216) 

142,5  

(100-223) 

197,5 (117-274) <0.001* 

Serum creatinin 

(mg/dL, median) (IQR)  

0.94  

(0.8-1,1) 

0.84  

(0.8-1.0) 

0.96  

(0.8-1.2) 

0.92  

(0.8-1.1) 

1.07  

(0.9-1.3) 

<0.001* 

eGFR (MDRD; median), 

(IQR) 

83.7  

(71-96) 

88.7  

(77-102) 

83.7  

(66-94) 

86.8  

(75-98) 

75.2  

(59-92) 

0.001* 

Albumin (g/dL; 

median), (IQR) 

4.4  

(4.1-4.6) 

4.4  

(4.2-4.6) 

4.4  

(4.1-4.6) 

4.4  

(4.2-4.5) 

4.3  

(4.0-4.5) 

0.014* 

Hematocrit (%, median) 

(IQR) 

42.5  

(39-45) 

41.4  

(38-44) 

42.6 

(40-45) 

43.2 

(39-46) 

42.6 

(39-45) 

0.282 

Neutrophil-to-

Lymphocyte Ratio 

2.13  

(1.63-3.0) 

1,8  

(1,4-2,6)  

2,1  

(1,7-3,0)  

2,1  

(1,7-2,9)  

2,6  

(1,8-3,7)  

<0,001*  

Platelet-to-Lymphocyte 

Ratio 

109.1  

(88.4-140.7) 

117,9  

(95-156)  

108,2  

(84-135)  

103,9  

(90-132)  

108,4  

(81-146)  

0,214  

ACEI: Angiotensin-converting enzyme inhibitors; ARB: Angiotensin receptor blockers; ARNI: Angiotensin receptor–neprilysin 
inhibitor; BMI: body mass index; CRP: C-reactive protein; e-GFR: estimated glomerular filtration rate; HF: heart failure; LDL-C: low-

density lipoprotein cholesterol;  LVEF: left ventricular ejection fraction; NYHA: New York Heart Association; Pro-BNP: pro-B 
natriuretic peptide; SBP: systolic blood pressure; WBC: White blood cell; The statistical analysis Chi-square test was used for categorical 

parameters, and Kruskal-Wallis H test was used for continuous parameters; * p<0,05 is statistically significant. 
 

 

 



Çattık et al. 
Heart failure and monocyte/HDL-C ratio 

Journal of Research in Pharmacy 

 Research Article 

 

 
https://doi.org/10.12991/jrespharm.1694236 

J Res Pharm 2025; 29(3): 1089-1097 

1092 

Table 2. The difference in some parameters between patients with ischemic and non-ischemic etiology 

 Ischemic   (n=163) Non-ischemic (n=160) p-value 

LVEF (%) 25 (20-30) 30 (20-35) 0.285 

NYHA classes 1 (1-2) 1 (1-2) 0.792 

Pro-BNP (pg/mL) 206 (97-512) 143 (46-501) 0.008* 

CRP (mg/L) 2 (1-7,5) 2 (1-6) 0.393 

MHR 16.5 (12.6-22.6) 13.65 (9-18) <0.001* 

NLR 2,3 (1,7-3,2) 2 (1,5-2,7) 0,024* 

PLR 108 (85-145) 110 (92-135) 0,719 

CRP: C-reactive protein; LVEF: left ventricular ejection fraction; MHR: Monocyte/HDL-cholesterol ratio; NLR: neutrophil-to-
lymphocyte ratio; NYHA: New York Heart Association; PLR: platelet-to-lymphocyte ratio; Pro-BNP: pro-B natriuretic peptide.* p<0.05 

is statistically significant 

Table 3. The correlation between MHR value and the patient's laboratory and demographic characteristics     

  MHR 
r value 

p-value 

Age 0.127 0.022* 

BMI 0.207 <0.001* 

NYHA 0.037 0.512 

LVEF -0.151 0.007* 

Pro-BNP 0.184 0.001* 

e-GFR -0.174 0.002* 

T. chol -0.161 0.002* 

LDL-C -0.011 0.843 

TG 0.248 <0.001* 

Albumin -0.196 <0.001* 

SHFM score -0.267 <0.001* 

NYHA 0.037 0.512 

LVEF -0.151 0.007* 

CRP 0.312 <0.001* 

NLR 0.242 <0.001* 

PLR 0.073 0.190 

BMI: body mass index; CRP: C-reactive protein; e-GFR: estimated glomerular filration rate; LDL-C: low density lipoprotein cholesterol;  
LVEF: left ventricular ejection fraction; MHR: Monocyte/HDL-cholesterol ratio; NLR: neutrophil-to-lymphocyte ratio; NYHA: New 
York Heart Association; PLR: platelet-to-lymphocyte ratio; Pro-BNP: pro-B natriuretic peptide; SHFM: Seattle heart failure model; 

T.chol: total cholesterol; TG: triglyceride * p<0.05 is statistically significant. 
 

The SHFM score of all 323 patients was calculated. The SHFM score was -1, 0, 1, 2, and 3 in 186, 97, 
34, 4 and 2 respectively. Patients with scores two and three were not analysed due to insufficient patient 
numbers. The median MHR levels have shown significant differences between SHFM scores. Pro-BNP, CRP, 
serum creatinine and albumin are parameters that aren’t included in the calculation of the SHFM score and 
their median values have also shown significant differences between SHFM scores (Table 4).  

The ordinal logistic regression analysis revealed that Pro-BNP, serum creatinine, neutrophil count, 
and hematocrit were shown to be significant predictors of the SHFM score (p<0.01). The variables CRP and 
MHR did not have a statistically significant impact (p>0.05) on the prediction of the score. 
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Table 4. The SHFM scores exhibit variations across the parameters of the patients. 

 SHFM  

score -1 (n=186) 

SHFM  

score 0 (n=97) 

SHFM  

score 1 (n=34) 

p-value 

eGFR (MDRD; median), (IQR) 88.15 

(75.45-99.02) 

80.70 

(63.7-93.4) 

72.30 

(57.9-88.8) 

<0.001* 

CRP (mg/dL; median) (IQR) 1.5 (1-4) 3 (1-9) 4 (1-13) <0.001* 

Pro-BNP (pg/mL, median) (IQR) 113.1 

(43-237) 

312.5 

(103-699) 

766.0 

(346-1487) 

<0.001* 

Monocyte/HDL-cholesterol Ratio 

(median) (IQR) 

13.7 (10-18) 15.40 (12-22) 23.8 (14-27) <0.001* 

Neutrophil-to-Lymphocyte Ratio 

(median) (IQR) 

1,85  

(1,4-2,4)  

2,6  

(1,85-3,5)  

2,9  

(1,9-3,7)  

<0,001*  

Platelet-to-Lymphocyte Ratio (median) 

(IQR) 

103,7  
(84-128)  

111,7  
(93-149)  

124  
(90-193)  

0,006*  

ACEI: Angiotensin-converting enzyme inhibitors; ARB: Angiotensin receptor blockers; ARNI: Angiotensin receptor–neprilysin 
inhibitor; BMI: body mass index; CRP: C-reactive protein; e-GFR: estimated glomerular filration rate; HF: heart failure; LDL-C: low 

density lipoprotein cholesterol; LVEF: left ventricular ejection fraction; NYHA: New York Heart Association; Pro-BNP: pro-B natriuretic 
peptide; SBP: sistolic blood pressure; WBC: White blood cell; * p<0.05 is statistically significant. 

3. DISCUSSION 

The objective of this study was to examine the probable relationship between MHR and heart failure 
severity measures, as well as the SHFM score, which is a heart failure mortality risk score. The main finding 
is that MHR has a positive correlation with pro-BNP and SHFM, a negative correlation with LVEF, and no 
correlation with NYHA classification. We found that MHR did not predict the SHFM score, but it 
significantly increased in patients with higher SHFM scores. CRP has the strongest correlation with MHR of 
any other inflammatory markers and parameters investigated in this study. 

The fact that the MHR value is an indicator of inflammation suggested that patients with more 
severe heart failure in the patient population of our study would have a higher MHR value. Parameters that 
are associated with more severe heart failure and also increase the risk of heart failure mortality include 
being male, older age, relatively lower body weight, ischemic etiology, higher BNP level, higher NYHA 
class, lower EF [1, 2, 25]. 

GuJiang et al. have shown that there are more men in the highest MHR tertile in the general 
population [21]. In our study, MHR value was significantly higher (p<0.001) in male patients regardless of 
their CRP values. Moreover, numerous studies indicate that the mortality risk is elevated in male heart 
failure patients [25–27]. 

Our study observed no link between age and MHR values, which may be due to our study 
population's relatively young median age. Age, however, is related to elevated B-type natriuretic peptide 
(BNP) levels [28] and inflammation [29, 30], regardless of the presence of heart failure.  
This study reported a positive correlation between BMI with CRP and MHR. This finding can be explained 
by the relation between obesity and inflammation [30, 31]. Jiang et al. have shown that BMI is higher in the 
highest MHR tertile of the general population [21]. In our study population, BMI has a negative correlation 
with pro-BNP (p<0.001) and no correlation with NYHA classes or LVEF values (p>0.05). Studies have shown 
similar results that patients with a higher BMI value have lower BNP levels [32–34].  

There are heart failure studies that show the effect of ischemic etiology on the risk of mortality [25, 
35]. In our study, age, pro-BNP, and MHR were found to be higher in ischemic HF patients. Although LVEF 
and CRP showed no difference, pro-BNP showed the risk of ischemic etiology in terms of heart failure 
severity and MHR in terms of inflammation. A study found that there is a relationship between CRP and 
mortality in ischemic HF, but not in non-ischemic HF [36]. However, most studies point out that CRP value 
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and therefore inflammation are elevated in heart failure patients, independent of the disease etiology [37–
39]. 

Like other heart failure studies [40–42], our study demonstrated a substantial association between 
BNP, NYHA classes, and LVEF. Although there was no significant correlation between MHR and NYHA 
classes, there was a positive correlation between MHR and pro-BNP, and a lesser correlation between MHR 
and LVEF. BNP shows a link with CRP. Significant variations were seen only for MHR1 and MHR4 in terms 
of pro-BNP and LVEF between quartile groups. 

BNP level is associated with elevated end-diastolic pressure, left ventricular wall tension, LVEF, and 
heart failure functional groups [41]. While the hemodynamic, symptomatic, and neurohumoral effects of HF 
can be evaluated through BNP as well as LVEF and NYHA; the inflammatory progression of this syndrome 
should be evaluated independently. MHR, which is considered an inflammatory marker to assess the 
severity of HF; is not an alternative to BNP, SVEF, or NYHA but can be used as an additional parameter. In 
our study, CRP and MHR were found to be correlated. Additionally, a significant relationship was found 
between both values and pro-BNP. In research that examined the correlation between heart failure severity 
and CRP; CRP or high sensitive CRP (hs-CRP) values were found to be associated with BNP or N-terminal 
pro-B-type natriuretic peptide (NT-pro-BNP) values, supporting our results. Studies have demonstrated an 
increase in BNP levels in tandem with CRP levels [38, 43–45]. 

Studies about cardiovascular diseases other than heart failure have shown that CRP and MHR 
values are correlated and support each other's results [15, 16]. On the other hand, Canpolat et al. have shown 
no relation between CRP and MHR in their study [14]. It is observed that CRP and MHR can not reach the 
sensitivity and specificity of BNP, but can provide additional information about HF by taking into account 
its inflammatory pathway. However, more studies are required to find a superiority between CRP and 
MHR. 

The ordinal logistic regression analysis results showed that pro-BNP, serum creatinine, neutrophil 
count, and hematocrit (p<0.01) can predict SHFM score and thus may predict mortality risk. On the contrary, 
CRP, albumin, platelet, MHR, and smoking status did not predict the SHFM score. Similarly, Wedel et al. 
reported NT-pro-BNP as a strong predictor of all-cause death, but not hs-CRP [24]. In another study, the 
addition of different markers to the BNP-added SHFM was analyzed and pre-albumin was found to have 
the strongest impact, while hs-CRP did not contribute to the model [22].  

Ky et al. designed a multimarker score model in their study including; BNP, hs-CRP, serum 
creatinine, and uric acid [23]. This model showed stronger accuracy and significance when compared with 
SHFM and when added to SHFM. This study demonstrated that CRP value contributes to determining the 
risks of death. 

NLR is another inflammation-related ratio, and Benites-Zapata et al reported that NLR is correlated 
with BNP, but not LVEF [8]. However, Durmuş et al. found a correlation between LVEF and NLR, but not 
PLR [9]. 

4. CONCLUSION 

MHR value can be a significant indicator of heart failure severity. Though it cannot be used in place 
of other parameters, it can be used in conjunction to predict patient prognosis. A prospective study may give 
better insight into the role of MHR in patients with heart failure. 

5. MATERIALS AND METHODS 

Study Population 

This study was carried out as a single-centred, cross-sectional retrospective study in a heart failure 
clinic, and the study was approved by the Ethics Committee of Medipol University (Nr:2017-509).  All adult 
consecutive patients who visited the heart failure clinic between December 2017 and January 2020 have been 
evaluated. Patients who were at least 18 years old, had reduced ejection fraction heart failure, and had 
complete patient files were included in the study. Patients with incomplete patient files, those with signs of 
acute infection, autoimmune disease, severe renal disease (serum creatinine >2.0 mg/dL, estimated 
glomerular filtration rate >30 mL/min/1.73 m2), severe hepatic disease, and suspected malignancy were 
excluded. All demographic information of the study population including age, gender, smoking status, 
medical history were recorded.  
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Study Design 

Demographic information and routine laboratory values of patients were recorded from the 
hospital's electronic information system. All laboratory data pertaining to heart failure encompassed serum 
levels of sodium, uric acid, pro-BNP, creatinine, CRP, and albumin, in addition to lipid profile, liver function 
tests, and the total blood count was evaluated. Additional characteristics taken into account were, New York 
Heart Association (NYHA) classes, systolic blood pressure, pulse, LVEF, etiology of heart failure, presence of 
the pacemaker and BMI. 

Monocyte-to-HDL-C ratio was calculated for all patients. Glomerular filtration rate estimates were 
derived using the Modification of Diet in Renal Disease (MDRD) formula. The neutrophil to lymphocyte 
ratio along with the platelet to lymphocyte ratio were computed for each individual patient. Estimated 
survival percentages of all patients were calculated with the SHFM online calculator 
(https://depts.washington.edu/shfm/index.php?width=1366&height=768). SHFM score was calculated 
using the related formula [SHFMScore=Ln (Ln (SHFM estimated 1-year survival)/Ln (0.9604))]. Patients 
taking angiotensin receptor–neprilysin inhibitor (ARNI) medication were marked as angiotensin receptor 
blockers (ARB) users in the risk calculator since SHFM doesn’t include this drug category. 

Statistical Analysis 

The Kolmogorov-Smirnov test was used for the assessment of normality. The participants in the 
study were divided into quartile groups according to their monocyte/HDL-C ratio values. The researchers 
computed and compared the median and percentage values of the demographic and clinical data of the 
patients across these groups. The relationship between the MHR value and the parameters indicating the 
severity of heart failure, as well as other continuous parameters was evaluated by Spearman's rank 
correlation. The patients were categorized into two groups based on the ischemic nature of their heart failure 
cause. The differences of the continuous variables between these groups are analyzed by Kruskal-Wallis H 
or Mann-Whitney U tests. The chi-square test was used for categorical variables.  Ordinal logistic regression 
was performed to analyze if MHR could be an additional predictor for the SHFM score. 

Acknowledgements: None. 

Author contributions: Concept – B.N.Ç., N.A.; Design – B.N.Ç., N.A.; Supervision – B.N.Ç., N.A., B.B.; Resources –; 
Materials – B.G.; Data Collection and/or Processing – B.N.Ç.; Analysis and/or Interpretation – B.N.Ç., N.A.; Literature 
Search – B. N.Ç.; Writing – B.N.Ç.; Critical Reviews – B.N.Ç., N.A., B.B., B.G. 

Conflict of interest statement: The authors declared no conflict of interest. 

REFERENCES 

 [1]  Heidenreich PA, Bozkurt B, Aguilar D, Allen LA, Byun JJ, Colvin MM, Deswal A,Drazner MH, Dunlay SM, Evers 
LR, Fang JC, Fedson SE, Fonarow GC, Hayek SS, Hernandez AF, Khazanie P, Kittleson MM, Lee CS, Link MS, 
Milano CA, Nnacheta LC,Sandhu AT, Stevenson LW, Vardeny O, Vest AR, Yancy CW. 2022 AHA/ACC/HFSA 
guideline for the management of heart failure: a report of the American College of Cardiology/American Heart 
Association Joint Committee on Clinical Practice Guidelines. Circulation. 2022;145:e895–e1032 
https://doi.org/10.1161/CIR.0000000000001063. 

[2]  McDonagh TA, Metra M, Adamo A, Gardner RS, Baumbach A, Böhm M, Burri H, Butler J, Celutkiene J, Chioncel 
O, Cleland JGF, Coats AJS, Crespo-Leiro MG, Farmakis D, Gilard M, Heymans S. 2021 ESC Guidelines for the 
diagnosis and treatment of acute and chronic heart failure. Eur Heart J. 2021;42(36):3599-3726. 
https://doi.org/10.1093/eurheartj/ehab368. 

[3] Shirazi LF, Bissett J, Romeo F, Mehta JL. Role of inflammation in heart failure. Curr Atheroscler Rep. 2017;19:27. 
https://doi.org/10.1007/s11883-017-0660-3. 

[4]  Dick SA, Epelman S. Chronic heart failure and inflammation. Circ Res. 2016;119:159–176. 
https://doi.org/10.1161/CIRCRESAHA.116.308030. 

[5] Horne BD, Anderson JL, John JM, Weaver A, Bair TL, Jensen KR, Renlund DG, Muhlestein JB, Intermountain Heart 
Collaborative (IHC) Study Group. Which white blood cell subtypes predict increased cardiovascular risk?. J Am 
Coll Cardiol. 2005;45(10):1638-1643. https://doi.org/10.1016/j.jacc.2005.02.054. 

[6]  Bhat T, Teli S, Rijal J, Bhat H, Raza M, Khoueiry G, Meghani M, Akhtar M, Costantino T. Neutrophil to lymphocyte 
ratio and cardiovascular diseases: a review. Expert Rev Cardiovasc Ther. 2013;11(1):55-59. 
https://doi.org/10.1586/erc.12.159. 

[7]  IJsselmuiden AJ, Musters RJ, de Ruiter G, van Heerebeek L, Alderse-Baas F, van Schilfgaarde M, Leyte A, 
Tangelder G, Laarman GJ, Paulus WJ. Circulating white blood cells and platelets amplify oxidative stress in heart 
failure. Nat Clin Pract Cardiovasc Med. 2008;5(12):811-820. https://doi.org/10.1038/ncpcardio1364. 

https://doi.org/10.1161/CIR.0000000000001063
https://doi.org/10.1093/eurheartj/ehab368
https://doi.org/10.1007/s11883-017-0660-3
https://doi.org/10.1161/CIRCRESAHA.116.308030
https://doi.org/10.1016/j.jacc.2005.02.054
https://doi.org/10.1586/erc.12.159
https://doi.org/10.1038/ncpcardio1364


Çattık et al. 
Heart failure and monocyte/HDL-C ratio 

Journal of Research in Pharmacy 

 Research Article 

 

 
https://doi.org/10.12991/jrespharm.1694236 

J Res Pharm 2025; 29(3): 1089-1097 

1096 

[8]  Benites-Zapata VA, Hernandez AV, Nagarajan V, Cauthen CA, Starling RC, Tang WH. Usefulness of neutrophil-to-
lymphocyte ratio in risk stratification of patients with advanced heart failure. Am J Cardiol. 2015;115(1):57-61. 
https://doi.org/10.1016/j.amjcard.2014.10.008. 

[9]  Durmus E, Kivrak T, Gerin F, Sunbul M, Sari I, Erdogan O. Neutrophil-to-lymphocyte ratio and platelet-to-
lymphocyte ratio are predictors of heart failure. Arq Bras Cardiol. 2015;105:606–613. 
https://doi.org/10.5935/abc.20150126. 

[10] Lang CC, Mohan M, Levin D, Choy AM, Struthers AD. Prognostic role of combined platelet count and neutrophil-
to-lymphocyte ratio in predicting outcome in patients with chronic heart failure. J Am Coll Cardiol. 2015;65:217–
228. https://doi.org/10.1016/S0735-1097(15)61005-1  

[11]  Murphy AJ, Woollard KJ, Hoang A, Mukhamedova N, Stirzaker RA, McCormick SPA, Remaley AT, Sviridov D, 
Chin-Dusting J. High-density lipoprotein reduces the human monocyte inflammatory response. Arterioscler 
Thromb Vasc Biol. 2008;28:2071–2077. https://doi.org/10.1161/ATVBAHA.108.168690. 

[12]  Hafiane A, Genest J. High-density lipoproteins: Measurement techniques and potential biomarkers of 
cardiovascular risk. BBA Clin. 2015;3:175–188. https://doi.org/10.1016/j.bbacli.2015.01.005. 

[13]  Kanbay M, Solak Y, Unal HU, Kurt YG, Gok M, Cetinkaya H, Karaman M, Oguz Y, Eyileten T, Vural A, Covic A, 
Goldsmith D, Turak O, Yilmaz MI. Monocyte count/HDL cholesterol ratio and cardiovascular events in patients 
with chronic kidney disease. Int Urol Nephrol. 2014;46:1619–1625. https://doi.org/10.1007/s11255-014-0730-1. 

[14]  Canpolat U, Aytemir K, Yorgun H, Şahiner L, Kaya EB, Çay S, Topaloğlu S, Aras D, Oto A. The role of 
preprocedural monocyte-to-high-density lipoprotein ratio in prediction of atrial fibrillation recurrence after 
cryoballoon-based catheter ablation. Europace 2015;17:1807–1815. https://doi.org/10.1093/europace/euu291. 

[15]  Cetin EHO, Cetin MS, Canpolat U, Aydin S, Topaloglu S, Aras D, Aydogdu S. Monocyte/HDL-cholesterol ratio 
predicts the definite stent thrombosis after primary percutaneous coronary intervention for ST-segment elevation 
myocardial infarction. Biomark Med 2015;9:967–977. https://doi.org/10.2217/bmm.15.74. 

[16] Kundi H, Gok M, Kiziltunc E, Cetin M, Cicekcioglu H, Cetin ZG, Karayigit O, Ornek E Relation between monocyte 
to high-density lipoprotein cholesterol ratio with presence and severity of isolated coronary artery ectasia. Am J 
Cardiol. 2015;116:1685–1689. https://doi.org/10.1016/j.amjcard.2015.08.036. 

[17] Kundi H, Kiziltunc E, Cetin M, Cicekcioglu H, Cetin ZG, Cicek G, Ornek E. Association of monocyte/HDL-C ratio 
with SYNTAX scores in patients with stable coronary artery disease. Herz. 2016;41:523–529. 
https://doi.org/10.1007/s00059-015-4393-1. 

[18] Inonu Koseoglu H, Pazarli AC, Kanbay A, Demir O. Monocyte Count/HDL cholesterol ratio and cardiovascular 
disease in patients with obstructive sleep apnea syndrome: A multicenter study. Clin Appl Thromb 2018;24:139–
144. https://doi.org/10.1177/1076029616677803. 

[19]  Sirin MC, Korkmaz S, Erturan I, Filiz B, Aridogan BC, Cetin ES, Yildirim M. Evaluation of monocyte to HDL 
cholesterol ratio and other inflammatory markers in patients with psoriasis. An Bras Dermatol 2020;95:575–582. 
https://doi.org/10.1016/j.abd.2020.02.008. 

[20] Avci A, Biricik S, Avci BS, Yesiloglu O, Sumbul HE, Icme F, Koca H, Cinar H, Koc M, Satar S. The new prognostic 
factor for pulmonary embolism: The ratio of monocyte count to HDL cholesterol. Am J Emerg Med 2021;46:212–
216. https://doi.org/10.1016/j.ajem.2020.07.026. 

[21] Jiang M, Yang J, Zou H, Li M, Sun W, Kong X. Monocyte-to-high-density lipoprotein-cholesterol ratio (MHR) and 
the risk of all-cause and cardiovascular mortality: a nationwide cohort study in the United States. Lipids Health Dis 
2022;21:30. https://doi.org/10.1186/s12944-022-01638-6. 

[22]  Cabassi A, Champlain J de, Maggiore U, Parenti E, Coghi P, Vicini V, Tedeschi S, Cremaschi E, Binno S, Rocco R, 
Bonali S, Bianconcini M, Guerra C, Folesani G, Montanari A, Regolisti G, Fiaccadori E. Prealbumin improves death 
risk prediction of BNP-added Seattle Heart Failure Model: Results from a pilot study in elderly chronic heart failure 
patients. Int J Cardiol 2013;168:3334–3339. https://doi.org/10.1016/j.ijcard.2013.04.039. 

[23]  Ky B, French B, Levy WC, Sweitzer NK, Fang JC, Wu AHB, Goldberg LR, Jessup M, Cappola TP. Multiple 
biomarkers for risk prediction in chronic heart failure. Circ Hear Fail. 2012;5:183–190. 
https://doi.org/10.1161/CIRCHEARTFAILURE.111.965020. 

[24]  Wedel H, McMurray JJV, Lindberg M, Wikstrand J, Cleland JGF, Cornel JH, Dunselman P, Hjalmarson Å, Kjekshus 
J, Komajda M, Kuusi T, Vanhaecke J, Waagstein F. Predictors of fatal and non‐ fatal outcomes in the controlled 
rosuvastatin multinational trial in heart failure (CORONA): Incremental value of apolipoprotein A‐ 1, high‐
sensitivity C‐ reactive peptide and N‐ terminal pro B‐ type natriuretic peptide. Eur J Heart Fail 2009;11:281–291. 
https://doi.org/10.1093/eurjhf/hfn046. 

[25] Levy WC, Mozaffarian D, Linker DT, Sutradhar SC, Anker SD, Cropp AB, Anand I, Maggioni A, Burton P, Sullivan 
MD, Pitt B, Poole-Wilson PA, Mann DL, Packer M. The Seattle Heart Failure Model. Circulation 2006;113:1424–
1433. https://doi.org/10.1161/CIRCULATIONAHA.105.584102. 

[26]  Pocock SJ, Wang D, Pfeffer MA, Yusuf S, McMurray JJV, Swedberg KB, O  stergren J, Michelson EL, Pieper KS, 
Granger CB. Predictors of mortality and morbidity in patients with chronic heart failure. Eur Heart J. 2006;27:65–75.  
https://doi.org/10.1093/eurheartj/ehi555. 

[27] Pocock SJ, Ariti CA, McMurray JJV, Maggioni A, Køber L, Squire IB, Swedberg K, Dobson J, Poppe KK, Whalley 
GA, Doughty RN. Predicting survival in heart failure: a risk score based on 39 372 patients from 30 studies. Eur 
Heart J. 2013;34:1404–1413. https://doi.org/10.1093/eurheartj/ehs337. 

https://doi.org/10.1016/j.amjcard.2014.10.008
https://doi.org/10.5935/abc.20150126
https://doi.org/10.1016/S0735-1097(15)61005-1
https://doi.org/10.1161/ATVBAHA.108.168690
https://doi.org/10.1016/j.bbacli.2015.01.005
https://doi.org/10.1007/s11255-014-0730-1
https://doi.org/10.1093/europace/euu291
https://doi.org/10.2217/bmm.15.74
https://doi.org/10.1016/j.amjcard.2015.08.036
https://doi.org/10.1007/s00059-015-4393-1
https://doi.org/10.1177/1076029616677803
https://doi.org/10.1016/j.abd.2020.02.008
https://doi.org/10.1016/j.ajem.2020.07.026
https://doi.org/10.1186/s12944-022-01638-6
https://doi.org/10.1016/j.ijcard.2013.04.039
https://doi.org/10.1161/CIRCHEARTFAILURE.111.965020
https://doi.org/10.1093/eurjhf/hfn046
https://doi.org/10.1161/CIRCULATIONAHA.105.584102
https://doi.org/10.1093/eurheartj/ehi555
https://doi.org/10.1093/eurheartj/ehs337


Çattık et al. 
Heart failure and monocyte/HDL-C ratio 

Journal of Research in Pharmacy 

 Research Article 

 

 
https://doi.org/10.12991/jrespharm.1694236 

J Res Pharm 2025; 29(3): 1089-1097 

1097 

[28]  Rogers RK, Stoddard GJ, Greene T, Michaels AD, Fernandez G, Freeman A, Nord J, Stehlik J. Usefulness of 
adjusting for clinical covariates to improve the ability of B-Type natriuretic peptide to distinguish cardiac from 
noncardiac dyspnea. Am J Cardiol. 2009;104:689–694. https://doi.org/10.1016/j.amjcard.2009.04.043. 

[29] Franceschi C, Campisi J. Chronic inflammation (inflammaging) and its potential contribution to age-associated 
diseases. J Gerontol Ser A Biol Sci Med Sci. 2014;69:S4–S9. https://doi.org/10.1093/gerona/glu057. 

[30] Porter Starr KN, Orenduff M, McDonald SR, Mulder H, Sloane R, Pieper CF, Bales CW Influence of weight 
reduction and enhanced protein intake on biomarkers of inflammation in older adults with obesity. J Nutr Gerontol 
Geriatr. 2019;38:33–49. https://doi.org/10.1080/21551197.2018.1564200. 

[31] Ellulu MS, Patimah I, Khaza’ai H, Rahmat A, Abed Y. Obesity and inflammation: the linking mechanism and the 
complications. Arch Med Sci. 2017;13:851–863. https://doi.org/10.5114/aoms.2016.58928. 

[32] Wang TJ, Larson MG, Levy D, Benjamin EJ, Leip EP, Wilson PWF, Vasan RS. Impact of obesity on plasma 
natriuretic peptide levels. Circulation 2004;109:594–600. https://doi.org/10.1161/01.CIR.0000112582.16683.EA. 

[33]  Das SR, Drazner MH, Dries DL, Vega GL, Stanek HG, Abdullah SM, Canham RM, Chung AK, Leonard D, Wians 
FH, de Lemos JA. Impact of body mass and body composition on circulating levels of natriuretic peptides. 
Circulation. 2005;112:2163–2168. https://doi.org/10.1161/CIRCULATIONAHA.105.555573. 

[34] Krauser DG, Lloyd-Jones DM, Chae CU, Cameron R, Anwaruddin S, Baggish AL, Chen A, Tung R, Januzzi JL. 
Effect of body mass index on natriuretic peptide levels in patients with acute congestive heart failure: A ProBNP 
Investigation of Dyspnea in the Emergency Department (PRIDE) substudy. Am Heart J. 2005;149:744–750. 
https://doi.org/10.1016/j.ahj.2004.07.010. 

[35]  Goda A, Williams P, Mancini D, Lund LH. Selecting patients for heart transplantation: Comparison of the Heart 
Failure Survival Score (HFSS) and the Seattle Heart Failure Model (SHFM). J Hear Lung Transplant. 2011;30:1236–
1243. https://doi.org/10.1016/j.healun.2011.05.012. 

[36] Lamblin N, Mouquet F, Hennache B, Dagorn J, Susen S, Bauters C, de Groote P. High-sensitivity C-reactive protein: 
potential adjunct for risk stratification in patients with stable congestive heart failure. Eur Heart J. 2005;26:2245–
2250. https://doi.org/10.1093/eurheartj/ehi501. 

[37] Yin W-H, Chen J-W, Jen H-L, Chiang M-C, Huang W-P, Feng A-N, Young MS, Lin S-J Independent prognostic 
value of elevated high-sensitivity C-reactive protein in chronic heart failure. Am Heart J. 2004;147:931–938. 
https://doi.org/10.1016/j.ahj.2003.11.021. 

[38]  Anand IS, Latini R, Florea VG, Kuskowski MA, Rector T, Masson S, Signorini S, Mocarelli P, Hester A, Glazer R, 
Cohn JN. C-Reactive Protein in Heart Failure. Circulation. 2005;112:1428–1434. 
https://doi.org/10.1161/CIRCULATIONAHA.104.508465 

[39] Araújo JP, Lourenço P, Azevedo A, Friões F, Rocha-Gonçalves F, Ferreira A, Bettencourt P. Prognostic value of 
high-sensitivity C-Reactive protein in heart failure: A systematic review. J Card Fail. 2009;15:256–266. 
https://doi.org/10.1016/j.cardfail.2008.10.030. 

[40]  Masson S, Vago T, Baldi G, Salio M, Angelis N De, Nicolis E, Maggioni AP, Latini R, Norbiato G, Bevilacqua M. 
Comparative measurement of N-terminal pro-brain natriuretic peptide and brain natriuretic peptide in ambulatory 
patients with heart failure. Clin Chem Lab Med. 2002;40:761–763. https://doi.org/10.1515/CCLM.2002.130. 

[41]  Kuster GM, Tanner H, Printzen G, Suter TM, Mohacsi P HO. B-type natriuretic peptide for diagnosis and treatment 
of congestive heart failure. Swiss Med Wkly. 2002;132:623–628. https://doi.org/10.4414/smw.2002.10081. 

[42] Song BG, Jeon ES, Kim YH, Kang MK, Doh JH, Kim PH, Ahn SJ, Oh HL, Kim H-J, Sung JD, Lee SC, Gwon HC, Kim 
JS, Kim D-K, Lee SH, Hong KP, Park JE, Lee SY, Lee JK. Correlation Between Levels of N-terminal Pro-B-Type 
Natriuretic Peptide and Degrees of Heart Failure. Korean J Intern Med. 2005;20:26–32. 
https://doi.org/10.3904/kjim.2005.20.1.26. 

[43]  Windram JD, Loh PH, Rigby AS, Hanning I, Clark AL, Cleland JGF Relationship of high-sensitivity C-reactive 
protein to prognosis and other prognostic markers in outpatients with heart failure. Am Heart J. 2007;153:1048–
1055. https://doi.org/10.1016/j.ahj.2007.03.044. 

[44]  Radenovic S, Loncar G, Busjahn A, Apostolovic S, Zdravkovic M, Karlicic V, Veskovic J, Tahirovic E, Butler J, 
Düngen H-D. Systemic inflammation and functional capacity in elderly heart failure patients. Clin Res Cardiol. 
2018;107:362–367. https://doi.org/10.1007/s00392-017-1195-x. 

[45]  Shah SJ, Marcus GM, Gerber IL, Mckeown BH, Vessey JC, Jordan M V., Huddleston M, Foster E, Chatterjee K, 
Michaels AD. High-Sensitivity C-Reactive Protein and Parameters of Left Ventricular Dysfunction. J Card Fail. 
2006;12:61–65. https://doi.org/10.1016/j.cardfail.2005.08.003. 

https://doi.org/10.1016/j.amjcard.2009.04.043
https://doi.org/10.1093/gerona/glu057
https://doi.org/10.1080/21551197.2018.1564200
https://doi.org/10.5114/aoms.2016.58928
https://doi.org/10.1161/01.CIR.0000112582.16683.EA
https://doi.org/10.1161/CIRCULATIONAHA.105.555573
https://doi.org/10.1016/j.ahj.2004.07.010
https://doi.org/10.1016/j.healun.2011.05.012
https://doi.org/10.1093/eurheartj/ehi501
https://doi.org/10.1016/j.ahj.2003.11.021
https://doi.org/10.1016/j.cardfail.2008.10.030
https://doi.org/10.1515/CCLM.2002.130
https://doi.org/10.4414/smw.2002.10081
https://doi.org/10.3904/kjim.2005.20.1.26
https://doi.org/10.1016/j.ahj.2007.03.044
https://doi.org/10.1007/s00392-017-1195-x
https://doi.org/10.1016/j.cardfail.2005.08.003

