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ABSTRACT

Background: The monocyte-to-high-density lipoprotein cholesterol ratio (MHR) combines a pro-inflammatory cellular
marker with an anti-inflammatory lipid marker and may reflect cardiovascular disease burden. Methods: This secondary
analysis used the existing prospective observational cohort of 103 participants admitted to KIMS Hospital, Hubballi.
Twenty-eight participants had normal coronary arteries and 75 had significant coronary angiographic disease. STEMI
patients were categorized into low-risk (TIMI 0-2; n=27) and high-risk (TIMI >3; n=48) groups. Clinical, laboratory and
angiographic variables were evaluated. Results: Mean MHR increased progressively from 1.7+0.05 in controls to
2.4+0.11 in low-risk STEMI and 3.3£0.03 in high-risk STEMI (p<0.001). Monocyte count increased while HDL-C
decreased across the same groups. SVD predominated in the low-risk group (59.3%), whereas DVD predominated in the
high-risk group (66.7%); TVD was present in 18.8% of high-risk patients (p<0.001). Conclusion: Higher MHR was
associated with increasing clinical risk and a more extensive coronary angiographic disease pattern. MHR may be a useful
adjunct to established risk assessment, although independent prognostic value requires prospective validation.
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INTRODUCTION
ST-segment elevation myocardial infarction (STEMI)

Monocytes contribute to plague formation, progression
and instability, while HDL-C has anti-inflammatory,

remains an important cause of morbidity and mortality in
patients with coronary artery disease. Early diagnosis,
reperfusion and risk stratification are essential because
patients with STEMI are at increased risk of
complications. Rapid diagnosis of acute myocardial
infarction is critical because early medical intervention
and revascularization provide the greatest benefit within
the first few hours. The TIMI risk score is a widely used
clinical model for risk stratification in STEMI.

Atherosclerosis is a chronic inflammatory disease
characterized by lipid accumulation, endothelial
dysfunction and inflammatory cell  recruitment.

antioxidant and cholesterol-efflux properties.

The monocyte-to-HDL cholesterol ratio (MHR) has
emerged as an inexpensive marker integrating
inflammatory and lipid-related pathways. Previous
studies have associated higher MHR with adverse
cardiovascular outcomes and coronary disease severity.
The original publication from this cohort evaluated the
association of MHR with TIMI risk score. The present
manuscript is framed as a secondary analysis focusing
on the additional relationship between MHR, clinical
severity and coronary angiographic disease burden.
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AlIM

To evaluate the association of admission MHR with
clinical risk category and coronary angiographic severity
in patients presenting with acute STEMI.

OBJECTIVES

1. To compare MHR between participants with
STEMI with normal coronary arteries and with
significant coronary artery disease.

2. To describe the relationship between clinical
risk category and angiographic disease pattern.

3. To compare monocyte count and HDL-C across
study groups.

MATERIALS AND METHODS

This is a single-centre prospective observational cohort
secondary analysis conducted under the Department of
General Medicine, KIMS Hubballi.

Patients admitted to ICCU, KIMS Hubballi with clinical
and ECG features suggestive of acute STEMI were
considered. A total of 103 participants were included in
the original cohort. Of these, 75 had STEMI with
significant coronary angiographic findings and 28 had
normal coronary arteries and served as controls.

RESULTS

Inclusion Criteria: Age >18 years; informed consent;
clinical and ECG features of acute STEMI; and coronary
angiography.

Exclusion Criteria: Previous coronary
revascularization; active infection; severe liver disease;
hematological disorder; inflammatory or infectious
disease.

Investigations performed included complete hemogram,
renal and liver function tests, lipid profile, ECG, 2D
echocardiography and coronary angiography.

STEMI patients were divided into low-risk (TIMI 0-2)
and high-risk (TIMI >3) groups. MHR was calculated
from the admission monocyte count and HDL-C
concentration.

Data were analyzed using SPSS version 17.0.
Qualitative variables were expressed as frequencies and
percentages. Quantitative variables were expressed as
meanzSD or median/range depending on distribution.
Chi-square testing was used for categorical variables and
ANOVA for continuous laboratory variables. A p value
<0.05 was considered statistically significant.

Baseline characteristics: There were 78 (75.72%) males and 25 (24.27%) females. The mean age of the cohort was
approximately 60.8 years. Diabetes mellitus was reported in 26.21% and hypertension in 45.63% of participants.

Table 1. Sex distribution across study groups

Group n Male Female
Control 28 19 (67.9%) 9 (32.1%)
Low-risk STEMI 27 22 (81.5%) 5 (18.5%)
High-risk STEMI 48 37 (77.1%) 11 (22.9%)

Table 2. Comparison of TIMI score across groups

Group Total Mean SD P value
Control 28 0 0 <0.001
Low risk 27 2 0

High risk 48 4 0.7

The mean (SD) TIMI score in the control, low-risk and high-risk groups was 0 (0), 2 (0) and 4 (0.7), respectively. There
was a significant difference in mean TIMI scores across the three study groups (p<0.001).

Table 3. Distribution of Killip class

Killip class Control group | Low-risk group | High-risk group | P value
N (%) N (%) N (%)

| 24 (85.7) 22 (81.5) 40 (83.3) 0.71

I 2(7.1) 4 (14.8) 4 (8.3)

1] 2(7.1) 1(3.7) 2 (4.2)

v 0 (0) 0 (0) 2 (4.2)

Total 28 (100) 27 (100) 48 (100)

More than 80% of participants had Killip class I in all three groups (85.7%, 81.5% and 83.3%). Killip class Il was the
second most common class. No participant in the control or low-risk group had class IV, whereas two patients (4.2%) in
the high-risk group had class 1V; the difference was not statistically significant (p=0.71).
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Table 4. Coronary angiographic pattern among STEMI risk groups

Angiographic pattern Low risk, n (%) High risk, n (%)
SVD 16 (59.3) 7 (14.6)

DVD 9 (33.3) 32 (66.7)

TVD 2(7.4) 9 (18.8)

Overall angiographic distribution differed significantly (p<0.001). SVD predominated in the low-risk group, while DVD

and TVD were more frequent in the high-risk group.

Table 5. Lipid and inflammatory parameters across study groups

Parameter Control Low risk High risk P value
Total cholesterol | 191.5+4.3 216.6+£10.1 219.2+7.4 <0.001
(mg/dL)
HDL-C (mg/dL) 44.0£1.0 42.9+1.2 40.9+0.9 <0.001
Monocyte count | 0.76+0.02 0.82+0.02 1.00+0.01 <0.001
(x103/pL)
MHR 1.7+0.05 2.4+0.11 3.3+0.03 <0.001
DISCUSSION
The principal finding of this secondary analysis is the Strengths of the Study

stepwise increase in MHR from participants with normal
coronary arteries to low-risk and high-risk STEMI. This
pattern was accompanied by increasing monocyte counts
and decreasing HDL-C. Monocytes are important
mediators of vascular inflammation and plaque
progression, whereas HDL-C contributes to cholesterol
efflux and has anti-inflammatory effects. The combined
ratio therefore provides a biologically plausible measure
of the balance between inflammatory activity and
protective lipid effects. The angiographic findings
provide an additional clinically relevant observation.
SVD predominated in low-risk STEMI, whereas DVD
and TVD were substantially more frequent in the high-
risk group. The clinical risk gradient was therefore
accompanied by a greater coronary disease burden.
Previous studies in the thesis literature have reported
associations  between MHR and cardiovascular
outcomes, coronary disease severity, stent thrombosis
and mortality. The present analysis is concordant with
these observations but extends the focus of the original
cohort toward angiographic disease distribution.

MHR has practical advantages because both components
are routinely available at admission. Nevertheless, the
present study cannot establish MHR as an independent
predictor because adjusted patient-level regression and
ROC analysis were not performed. These analyses
should be undertaken before claiming independent
diagnostic or prognostic utility.

Clinical Implications

MHR may be used as a simple adjunctive marker during
initial assessment of STEMI. A higher value may
identify patients with greater inflammatory burden and
more extensive coronary disease. It should complement,
rather than replace, established risk scores and
angiographic assessment.

Strengths: The cohort includes clinical, laboratory and
coronary angiographic information with comparison
across normal coronary, low-risk STEMI and high-risk
STEMI groups.

Limitation

Small sample size, single-centre design, single
admission MHR measurement, limited longitudinal
outcome data and secondary analysis of a previously
published cohort.

Future Research and Recommendations

Larger multicentre prospective studies with longer
follow-up and standardized MHR assessment are
recommended to validate its independent prognostic
value and determine its usefulness in predicting coronary
angiographic severity and cardiovascular outcomes in
STEMI patients.

CONCLUSION

Higher MHR was associated with increasing clinical risk
and a more extensive coronary angiographic disease
pattern in patients with STEMI. High-risk patients had
higher monocyte counts, lower HDL-C and a greater
prevalence of multivessel disease. MHR is a promising,
inexpensive adjunct marker, but larger prospective
studies with multivariable and ROC analyses are
required to determine its independent clinical utility.
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