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Introduction Intriguingly, atrial fibrillation (AF) can be a 

common and severe complication after coronary 

revascularization and poses a high risk of stroke, heart 

failure, and death. A new biomarker that has come up is the 

Monocyte-to-HDL Ratio (MHR) that represents the 

balance between the inflammatory activity of the 

monocytes and the anti-inflammatory action of the high-

density lipoprotein cholesterol (HDL-C) on the body. This 

is a systematic review that intends to determine the 

predictive role of admission MHR on new-onset atrial 

fibrillation (NOAF) among patients receiving percutaneous 

coronary intervention (PCI) or coronary artery bypass 

Grafting (CABG). 

Materials and Method: A systematic search of the PubMed, 

Embase, Cochrane Library and Google Scholar was 

performed up to early 2026. Including observations that 

evaluate pre-operative MHR and its correlation with NOAF in adult patients during 

revascularization activities was included. The Newcastle-Ottawa Scale was used to 

measure quality. 

Findings: Five studies that covered 2,565 patients were identified. NOAF occurred in 

a period between 5.1 and 6.4 percent in STEMI patients during the PCI intervention, 

17.5 percent in elderly ACS patients and 22.8 to 23.1 percent in surgical CABG 

populations. In all the studies, elevated MHR was a strong independent predictor of 

NOAF. In PCI cohorts, the MHR predictors of NOAF such as cut-off values ranging 

between 15.87 and 26.54 showed significant forecasting (AUC up to 0.768). MHR 

was found to increase risks of arrhythmia (OR: 11.51) and was a good predictor of 
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general mortality in CABG patients. 

Conclusion: MHR is a valid, economically reliable and independent biomarker in 

foretelling NOAF following percutaneous and surgical revascularization. The 

incorporation of MHR into the framework of clinical risk stratification can possibly 

help identify high-risk patients earlier and implement specific prophylactic 

interventions to enhance outcomes. 

 

Introduction 

Atrial fibrillation (AF) is the most frequent sustained cardiac arrhythmia in clinical 

practice and is the leading cause of morbidity and mortality in the entire continuum of 

cardiovascular medicine [1]. It is increasing at the world level especially with the 

aging of population and increase in metabolic and ischemic heart diseases. In the 

particular administration of acute coronary syndromes (ACS), particularly ST-

segment elevation myocardial infarction(STEMI) and the post-percutaneous 

revascularization and surgical revascularization, AF is a severe secondary event [2]. It 

is not a supporting or temporary electrical complication; it is a clinically noteworthy 

occurrence with a reported incidence of 5%-14% in acute ischemic cases with much 

higher rates being reported in sensors of surgery; that is, those who undergo coronary 

artery bypass grafting (CABG) with rates of 22.8 to 60 in occurrence of this overt 

condition [2, 3]. The development of NOAF is a significant predictor of adverse 

clinical outcomes, which are hemodynamic instability, acute heart failure, embolic 

stroke, and a significant increase in in-hospital and extended or prolonged mortality 

rates [4]. Therefore, to support the early application of prophylactic intervention and 

optimum rhythm monitoring, the identification of reliable, affordable, and biomarkers 

that are universal and applicable to all patients in high risk of developing NOAF has 

become a clinical emergency. 

Systemic inflammation and oxidative stress appear to be synergies in the complex 

pathophysiology of AF development, which is gaining more and more ground [5]. 

These mechanisms are involved in maladaptive atrial tissue structural and electrical 

remodeling, which is primarily facilitated by accelerating interstitial fibrosis, 

mechanism of normal intracellular communications, and the process of calcium 

regulation. The circulation of monocytes is associated with a crucial role compared to 

this inflammatory environment [6]. In response to myocardial ischemia or procedural 

trauma, the monocytes migrate into the atrial myocardium and secrete several pro-

inflammatory cytokines, matrix metalloproteinases, and pro-oxidant mediators that 

weaken atrial integrity and facilitate the activity of myofibroblasts into the atria [6, 

15]. On the other hand, high-density lipoprotein cholesterol (HDL-C) comes in with 

counter-measures against it due to its potent anti-inflammatory, antioxidant and 

antithrombotic effects [7]. HDL-C is reported to inhibit the activation of monocytes 

by inhibiting the expression of CD11b and the synthesis of monocyte chemoattractant 

protein-1, which prevents the occurrence of oxidative injury and atrial fibrillation [7, 

8]. 

The Monocyte-HDL Ratio (MHR) has a predictive potential which is explained by the 

fact that its exclusive advantage is to show the actual relationship between this pro-

inflammatory monocyte activity and the HDL-C anti-inflammatory protective 

capacity [9]. The combination of these two antagonistic biological powers into one 

numerical index will result in MHR being effective in quantifying the "inflammatory-

metabolic load" triggering atrial remodeling. Although MHR was originally proven as 

a prognostic variable in the condition of chronic kidney disease and stable 

atherosclerosis, its application has extended quite quickly to more acute 

cardiovascular conditions [8, 25]. Some of the more recent developments have shown 

how it can predict recurrence of AF after catheter ablation and has been an early 

warning of bad news in the patient developing non-valvular AF [9]. Nevertheless, the 

exact ability of MHR to forecast NOAF after acute revascularization of the case of 
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percutaneous coronary intervention (PCI) or a CABG is yet to be clarified. 

Conventional risk models, mostly relying on the presence of clinical comorbidities in 

a relatively stable state, are often not sufficient to explain the highly inflammatory 

acute condition that occurs during revascularization [10]. The proposed systematic 

review aims to conduct the synthesis of the existing literature to identify whether 

admission MHR levels are an independent and a significant predictor of the 

development of NOAF in this high-risk group and can provide a more detailed insight 

into risk stratification. 

 

Materials and Methods 

This systematic review was written and presented according to the Preferred 

Reporting Items of a Systematic Review and meta-analysis (PRISMA) guidelines in 

strict compliance with them. A systematic search was performed in a number of the 

largest electronic databases, such as PubMed, Web of Science, Embase, and Cochrane 

Library, to cover the time of their creation up to the beginning of 2025. The search 

strategy was based on the search using a mix of Medical Subject Headings (MeSH) 

with the free-text keywords to provide the maximum sensitivity and literature 

coverage. Such search terms were monocyte-to-HDL ratio, MHR, new-onset atrial 

fibrillation, NOAF, postoperative atrial fibrillation, revascularization, percutaneous 

coronary intervention, PCI, and coronary artery bypass grafting, or CABG. In order to 

get a final large data set, the bibliographies of all the potential eligible primary studies 

and existing reviews were vetted manually to identify more relevant literature that 

might not be discovered initially by the original electronic search. 

A strict Population, Exposure, Comparator, Outcome framework of PICO was used to 

define these eligibility criteria in this review. The target population was the adult 

patients aged 18 years and above with coronary artery disease who had previously 

undergone percutaneous or surgical revascularization. This comprised of patients 

coming with stable angina, unstable angina as well as acute myocardial infarction. 

Exposure of interest was explained as a high percentage of pre-procedural or 

admission monocyte-to-HDL in peripheral blood. The comparator has used patients 

with low or normal baseline MHR levels based on the individual study level. The first 

outcome was incidence, i.e. the first instance of atrial fibrillation during the index 

admission or the follow-up period. According to this structure, only peer-reviewed 

observational studies such as prospective and retrospective cohort or a case-control 

study were included. We filtered out systematically any article that dealt with patients 

with a previously known history of atrial fibrillation, or which dealt with non-cardiac 

surgery, or an evaluation of medical management in the absence of a revascularization 

component. Also, abstracts, case reports, review articles and studies that were 

reported in other languages other than English were eliminated. 

To focus on minimizing the risk of bias and achieve accuracy, the two investigators 

conducted the selection of the studies and the process of data extraction independently. 

Initial screening including titles and abstracts was conducted to remove irrelevant 

entries and the final step was extensive review of the rest of the papers based on the 

inclusion and exclusion criteria. Any conflicting interpretation between the reviewers 

was resolved to a common agreement or where needed the third senior researcher was 

consulted. The data were inputted into a structured electronic database, which was 

able to capture the key information like the main author, date of publication, country 

and research design. We additionally documented patient-specific demographics, 

sample sizes, the nature of revascularization operation, time of sampling to MHR, and 

cut-off values to be used in predicting risks specific to samples. Technical accuracy 

was considered; monocyte counts were reported most often in two different forms in 

all included studies both as absolute counts per microliter (cells/ uL ) and as counts 

per million cells per microliter (1 10 3/ uL ). On the contrary, HDL-C was always 

measured in milligrams per decilitter (mg/dL). Systematic collection of frequency 
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data in statistical measures, such as unadjusted and adjusted hazard rates (HR) or odds 

rates (OR) and its 95% confidence interval (CI) was collected to determine and 

analyze statistical relationships. 

The methodological quality and the risk of bias of the included studies were rated 

separately using the Newcastle-Ottawa Scale (NOS) of observational studies see table 

1. This evaluation instrument appraises researches around three general viewpoints: 

the choice of the study groups, the parallels of the groups, and the declaration of the 

exposure or outcome of the colleges. The studies with a score of seven and beyond 

were deemed to be of good methodology and given priority in the synthesis. Due to 

the characteristics of this type of systematic review, the narrative synthesis method 

was applied to present the findings. The outcome measures were broken down and 

discussed according to the type of procedure, which was either PCI or CABG, in 

order to overcome the natural clinical and pathophysiological differences between the 

two different revascularization pathways. The correlations between elevated MHR 

and the probability of developing NOAF were qualified in nature, indicating the 

similarities of finding and the clinical importance of the suggested MHR levels in the 

various studies. 

 

Table 1 Quality assessment of the reviews studies by Newcastle Ottawa scale  

Stud

y 

Representat

iveness of 

exposed 

cohort 

Selecti

on of 

nonexp

osed 

cohort 

Ascertai

nment of 

exposure 

Outc

ome 

not 

prese

nt at 

start 

Compar

ability 

(Adjuste

d for 

factors) 

Assess

ment 

of 

outco

mes 

Len

gth 

of 

follo

w-

up 

Adeq

uacy 

of 

follow

-up 

Tota

l 

Scor

e 

Kara

taş et 

al. 

(2016

) 

* * * * ** * *  ****

*** 

Saski

n et 

al. 

(2017

) 

 * * * ** * * * ****

*** 

Ulus 

et al. 

(2018

) 

* * * * * * * * ****

*** 

Tanı

k et 

al. 

(2025

) 

* * * * ** *   ****

** 

Tekk

esin 

et al. 

(2017

) 

 * * * * * *  ****

* 

 



 Page 2420  

  
 

Table 2. Prisma Flow Diagram  

 

Results 

There were five main observational studies that included 2,565 patients in total that 

satisfied all the inclusion criteria, which were identified during the qualitative 

synthesis. Another important result of these studies is that the rates of NOAF differ 

considerably depending on the specifics of procedures and clinical situation. The rates 

of NOAF were comparatively low in patients primary percutaneous coronary 

intervention cases of STEMI of between 5.1 and 6.4% [11, 15]. Nevertheless, in the 

case of elderly patients (75 years and above) with acute coronary syndrome (ACS), 

the data prevalence was significantly greater being 17.5% indicating the high 

susceptibility of the geriatric population to the rhythm disturbances in the ischemic 

strain [14]. Arrhythmia occurred the most in the operating environment, and the 

largest percentage was found in studies on isolated coronary artery bypass grafting 

with postoperative atrial fibrillation (POAF) ranging between 22.8 and 23.1 percent 

[12, 13]. In all the covered studies, pre-procedural or admission MHR levels were 

always significantly and statistically different in patients who developed AF versus 

those that stayed in sinus rhythm indicating the same biological signal in various 

revascularization strategies. 

MHR became a strong independent predictor of NOAF in the subgroup of patients 

undergoing primary PCI because of STEMI. Karatabas et al. found the adjusted Odds 
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Ratio (OR) of NOAF after primary PCI was 1.013 (95% CI: 1.004 1.022) and based it 

on an optimum MHR cut-off of 25.81 [11]. More recent evidence by Tanik et al. of 

663 STEMI patients supported these results but reported a much greater adjusted OR 

of 1.413 (95% CI: 1.2031657) in patients with an MHR greater than 26.54 [15]. This 

exclusion achieved a high diagnostic accuracy with sensitivity and specificity being 

greater than 70 percent and Area Under the Curve (AUC) of 0.768 [15]. A similarly 

critical correlation between NOAF and survival was also noted in the study by Tanik 

et al., with a mortality rate of 11.8 on the NOAF group and a mere 4.3 on those who 

did not enter into fibrillation (p = 0.044) [15]. MHR was also found to be an 

independent predictor (OR: 1.102, 95% CI: 1.0541.152) with lower threshold cut-off 

of 15.87 in geriatric patients with high baseline comorbidities and found by Ulus et al. 

to be an independent predictor of arrhythmia in the elderly population (14). 

The statistical power of MHR specifically did not fail in the surgical CABG cohorts, 

where the pro-inflammatory surges are generally stronger in nature since they are 

characterized by the surgical operation. As Saskin et al. indicated, a higher 

preoperative MHR had a 11.5-fold chance of occurrence of postoperative atrial 

fibrillation (Adjusted OR: 11.51, 95% CI: 1.25106.6) [13]. In addition, this research 

paper found MHR as an independent predictor of general mortality (P = 0.0001), 

which implies that it is a valuable prognostic factor in cardiac surgery [13]. In the 

same vein, Tekkesin et al. tested MHR on 311 isolated CABG patients and 

determined that it has been a superb predictor with Area Under the Curve (AUC) of 

0.844 [12]. The statistically significant adjusted OR of 51.81 (95% CI: 11.47 233.8) 

was reported between patients who had a cut-off value that was more than the optimal 

cut-off reported by them: 8.55 [12]. The curves of ROC analysis of all types of 

revascularization revealed that MHR has an average to high quality of diagnostic 

accuracy, whose AUC values remained the same, between 0.750 and 0.844. Such 

studies provided confirmation that MHR was an independent predictor of NOAF 

which was still persisting even after controlling the conventional risk factors like the 

old age, left atrial diameter, and C-reactive protein. 

 

 

Table 3: Characteristics and Statistical Strength of Included Core Studies 
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Discussion 

The evidence synthesis of this systematic review supports that an increment in the 

Monocyte-to-HDL Ratio (MHR) is a potent and independent foreboding of new-onset 

atrial fibrillation (NOAF) in the postsurgical period of coronary revascularization. 

This predictive ability is analogous at the percutaneous and surgical pathways, which 

points out MHR as a flexible tool in contemporary cardiology. The inherent power of 

MHR is in the fact that it represents the dynamic combination of the pro-

inflammatory monocyte response to myocardial injury and the anti-inflammatory 

power of HDL-C. Although the conventional clinical risk factors, including the 

advanced age and the enlarged left atrial ventricles are critical, they do not always 

explain the presence of the acute systemic inflammatory-metabolic condition, a major 

precursor of atrial arrhythmogenesis [16, 17]. Recent data indicated that systemic 

inflammation can underlie the initial electrical stimulus to AF besides having a role in 

enhancing the structural remodeling and fibrosis that support its continuation and 

recurrence [17, 18]. By encompassing this inflammatory condition, MHR offers a 

more detailed risk profile of the patient in comparison to such individual markers as 

monocyte count. 

One good piece of evidence in this review is that the AF incidence among patients 

experiencing surgical revascularization (CABG) is high in contrast to the patients 

receiving PCI. This disparity probably can be explained by the high-intensity and 

localized and systemic inflammatory responses linked to cardiopulmonary bypass, 

atria manipulation of the heart, and postoperative pericarditis which are powerful 

contributors to arrhythmia [18, 20]. Regarding acute coronary syndromes, acute influx 

of oxidative stress and the discharge of pro-oxidant mediators by the monocytes make 

the atrial tissue even less stable [19]. Moreover, it is reported by modern prognostic 

research that markers targeting such inflammatory-metabolic equilibrium give a 

higher predictive potential than individual hematological ones since they contain the 

defensive reaction of the body to oxidative injury [5, 20]. It is especially applicable in 

vulnerable groups, i.e., the elderly, where age-specific physiological alterations and 

chronic low-grade inflammation are in combination with acute ischemic events 

increasing the risk of NOAF [14, 21]. 

The difference between optimal values of MHR cut-off determined in the present 

review (8.55- 26.54) deserves attention. This difference is probably multifactorial, as 

it is caused by the variations in the units of the laboratory measurements, risk profiles 

of the populations at the baseline and the time in which the blood was drawn. The 

parameter of Admission MHR, introduced in the STEMI and ACS investigations [11, 

15] reflects the acute spike of inflammation linked to the actual event of the infarction. 

Conversely, MHR measures in stable CABG preoperative patients indicate a more 

underlying, persistent inflammatory condition [12, 13, 16].Moreover, investigations, 

which gave monocyte counts in thousands per microliter (10 3 /uL), as in the case of 

Saskin et al., report lower thresholds than those using absolute cell counts [13]. These 

numerical differences notwithstanding, the directional correlation was the same in all 

the studies: a higher ratio was a consistent indicator of a better risk of arrhythmia. 

Notably, MHR seems to have incremental predictive value as compared to 

conventional clinical parameters and fixed risk models. Although conventional scores 

such as the CHA2DS2-VASc pay attention to known comorbidities, the C2HEST 
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score is purposely created to forecast the noise-adjusted failure in ACS [17]. The 

incorporation of MHR in the C2HEST score that includes Chronic obstructive 

pulmonary disease, Hypertension, Elderly age, Stroke, and Thyroid disease might 

potentially refine the accuracy of risk modeling with the introduction of a dynamic 

indicator of the inflammatory-metabolic condition [17, 18]. More to the point, the fact 

that the independent relationship between a high MHR and overall mortality is 

observed not only in Saskin and Tanik studies [13, 15] indicates that MHR is not just 

an arrhythmia predictor factor but a holistic predictor of the current physiological 

strain load that predetermines the overall prognosis of the patient [22, 23, 25]. Early 

detection of high-risk individuals enables the introduction of individualized 

prophylaxis measures, like enhanced rhythm surveillance or ideal utilization of anti-

arrhythmic and anti-inflammatory treatment in the risky phase of perioperative period 

[24]. 

 

Limitations 

This is a systematic review that is subject to a number of limitations that should be 

mentioned in order to present a balanced picture about the findings. First, most of the 

studies included employed a retrospective design, which in the nature of its research, 

cannot point out an ultimate causal correlation between the levels of MHR and the 

development of AF. Second, although the cumulative sample size was adequate to 

conduct narrative synthesis, the size of each study was moderate, which can restrict 

the ability to apply particular cut-off values to other various populations in the world. 

Third, the measurement units and the time of blood collection on the varied clinical 

environments had a remarkable lack of standardization that leads to the broad gap 

between the preferred thresholds reported. Lastly, confounding variables like using 

statins, ACE inhibitors or beta-blockers, which are known to affect both monocyte 

activity and HDL-C values, were not consistently adjusted throughout all of the 

statistical models and may have influenced the accuracy of the odds ratios that were 

reported. 

 

Conclusion 

To sum up, the Monocyte-to-HDL Ratio is a valid, economical, and very convenient 

biomarker that can be used to forecast the emergence of atrial fibrillation of new onset 

after coronary revascularization. The fact that it is able to indicate risk even without 

conventional determinants when used in a wide range of clinical environments, 

including primary PCI in acute myocardial infarction and, just to highlight this point, 

surgery CABG can be effectively used to convey its great clinical value. Taking into 

consideration the developed correlation between NOAF and poor long-term outcomes, 

that is, higher mortality and longer hospitalization, MHR can be viewed as an 

effective screening tool regarding early risk stratification. The key focus of future 

research should be on prospective, multicenter studies to confirm the standardized 

MHR thresholds, and to investigate the opportunities to combine such an 

inflammatory index with the refined risk factors such as the C2HEST score. Finally, 

individualized cardiovascular care can be enhanced through the use of MHR, and the 

results of clinical outcomes in patients with coronary artery disease can be better. 
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