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Abstract

Background: Metabolic dysfunction associated fatty liver disease (MAFLD) and
Nonalcoholic  fatty liver disease (NAFLD/ non-MAFLD) are frequently
associated with cardiovascular conditions, particularly acute coronary syndrome
(ACS). These liver pathologies often coexist with traditional risk factors for
coronary artery disease (CAD) and may exacerbate cardiovascular outcomes.
Objectives: To determine the frequency of MAFLD and non- MAFLD among
patients presenting with ACS and assess the relationship between the presence of
fatty liver with associated comorbidities with the extent of CAD.

Study Design & Setting: Crosssectional analytical study conducted at the
Department of Cardiology, Dr. Ruth KM Pfau Civil Hospital/ Dow University
of Health Sciences, Karachi, from January 2024 to June 2024.

Methodology: A total of 228 patients diagnosed with ACS were enrolled. All
participants underwent abdominal ultrasonography for fatty liver and coronary
angiography was done to assess CAD severity. Data on demographics, clinical
history, biochemical parameters, and risk factors were collected and statistically
analyzed using SPSS v25. Association between MAFLD and Non-MAFLD and
CAD extent was evaluated using chi-square test and logistic regression.

Results: MAFLD was present in 52.5% of ACS patients. A significant
association was observed between MAFLD and multivessel CAD (p<0.001).
MAFLD patients exhibited higher frequencies of hypertension (67.9%), diabetes
(62.3%), and dyslipidemia (60.4%). MAFLD incidence positively correlated with
CAD burden.

Conclusion: MAFLD is highly prevalent in ACS patients and significantly
correlates with the severity of coronary artery disease. Routine screening for FLD
in ACS patients may aid in risk stratification and management.
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INTRODUCTION

In the world, cardiovascular diseases (CVD) account
for 32% of all cause deaths, 85% of which are
attributable to myocardial infarction and stroke.'
Metabolic dysfunction associated fatty liver disease
(MAFLD) is an increasingly significant independent
risk factor for CVD, including acute coronary
syndrome (ACS).* Presently MAFLD is not only
affecting west, but its prevalence is also increasing in
east. The increased frequency of MAFLD in ACS
patients has been proven, but there is scarce evidence
based on the shortterm prognosis of MAFLD
patients suffering with ACS.?

MAFLD is characterized by hepatic steatosis in the
presence of metabolic dysfunction such as obesity,
type 2 diabetes mellitus, or other metabolic risk
factors. This novel definition shifts the diagnostic
focus from exclusion (as in NAFLD) to inclusion,
thereby aligning better with the systemic metabolic
derangements  observed  in  patients  with
cardiovascular conditions.* Acute coronary syndrome
(ACS) comprises a spectrum of urgent cardiac
conditions including ST-elevation  myocardial
infarction (STEMI), non-ST-elevation myocardial
infarction (NSTEMI), and unstable angina. These
events are known to be influenced by metabolic
stress and systemic inflaimmation, both of which are
prominent features in MAFLD.’ The
pathophysiological mechanisms linking MAFLD to
adverse cardiovascular outcomes include chronic low-
grade inflaimmation, insulin resistance, atherogenic
dyslipidemia, and endothelial dysfunction. Hepatic
fat accumulation promotes systemic inflammation
through the release of pro-inflammatory cytokines
such as TNF-a and IL-6, which contribute to plaque
instability and thrombosis.®”

Insulin resistance, a hallmark of MAFLD, further
exacerbates myocardial oxygen demand and impairs
vascular function. Additionally, oxidative stress and
altered adipokine profiles in MAFLD patients may
accelerate  atherosclerosis.® These mechanisms
together create a pro-atherogenic state that worsens
outcomes in ACS patients with MAFLD. Recent
literature suggests that the presence of MAFLD may
contribute to increased plaque instability,
endothelial dysfunction, and heightened
thrombogenicity—all of which are key contributors to

. 1
adverse cardiovascular outcomes.”'

Despite growing awareness of the cardiovascular
burden posed by MAFLD, limited data exist on the
short-term prognosis following ACS, especially in
South Asian populations. A better understanding of
90-day  outcomes—such as  re-hospitalization,
recurrent myocardial infarction, heart failure, and
all-cause mortality—among MAFLD versus non-
MAFLD patients could inform risk stratification and
guide post-discharge management strategies. This
study aims to assess 90-day morbidity and mortality
in ACS patients with and without MAFLD to aid in

early risk stratification and management.

MATERIALS AND METHODS

This study was an open-abelled, randomized,
prospective cohort study. It was conducted in the
Cardiology Ward of Dr. Ruth Pfau Civil Hospital
Karachi, Dow Medical College, and Dow University
of Health Sciences, Karachi from January 2024 to
June 2024. The sample size was established based on
data from a previous study, using www.openepi.com,
with a confidence interval of 95% and a study power
of 80%. The percentage of exposed individuals with
the outcome was 18%. Based on these parameters,
the sample size was calculated to include 114
participants suffering from acute coronary syndrome
with MAFLD and 114 participants suffering from
acute coronary syndrome without MAFLD, making a
total of 228 participants.’ The sampling method used
was purposive non-probability sampling.

Participants were selected based on the following
inclusion criteria: age between 24 and 70 years, first
presentation of ACS, serum troponin I levels >0.4
ng/ml, BMI between 18.5 and 30 kg/m?, non-
alcoholic status, presence of type 2 diabetes mellitus,
waist circumference >90 cm in Asian men and >80
cm in Asian women, blood pressure >130/85
mmHg, serum triglycerides >150 mg/dl, plasma
HDL cholesterol <40 mg/dl for men and <50 mg/dl
for women, prediabetes defined by HbAlc levels
between 5.7%-6.4% or fasting glucose 100-125
mg/dl, and plasma C-reactive protein levels >2
mg/L.

Participants were excluded if they were chronic users
of methotrexate, tamoxifen, amiodarone, valproic
acid, or steroids, or if they had chronic infections
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such as hepatitis B or C. Female participants who
were pregnant were also excluded from the study.

A consent form was provided and discussed with
them. After obtaining consent, blood samples were
collected, and  ultrasound abdomen  and
echocardiography were performed. Patients were
then labeled according to the criteria as either
MAFLD or non-MAFLD. The results were
communicated to the participants. Standard
treatment for acute coronary syndrome was
continued. After 30 and 90 days, participants were
contacted through a phone call or follow-up visit and
were asked about any re-hospitalization or death.

The variables assessed included STEMI, NSTEMI,
and UA in relation to the MAFLD and non-MAFLD
groups. This was done using serum troponin levels,
ultrasound abdomen, serum alanine
aminotransferase levels, serum gamma-glutamyl
transferase levels, fasting serum lipid profile, waist
circumference, BMI, and calculation of the fatty liver
index. Additional investigations performed included
echocardiography, complete blood picture, serum
albumin levels, NT-proBNP, renal profile, alpha-2
macroglobulin, serum ferritin levels, and serum
haptoglobin levels. Metabolic dysfunction-associated
fatty liver disease (MAFLD) was diagnosed when
hepatic steatosis was present along with obesity, type
2 diabetes, or metabolic dysregulation. Metabolic
dysregulation was confirmed if at least two criteria
such as abnormal waist circumference, blood
pressure, triglycerides, HDL, glucose levels, HOMA-
IR, or hs-CRP were met. Liver steatosis was
identified via imaging, biopsy, or serum markers.
Acute Coronary Syndrome (ACS) was defined as a
sudden reduction in coronary blood flow, including
STEMI, NSTEMI, and Unstable Angina based on
ECG and cardiac troponin levels. Cardiac
biomarkers such as troponin I and T were measured
to assess myocardial injury.

RESULTS

The mean age was similar between the MAFLD
group (56.3 £ 8.9 years) and the non-MAFLD group
(55.7 £ 9.4 years), with no statistically significant
difference (p = 0.521). The gender distribution was

also comparable, with males constituting 68.4% in
the MAFLD group and 63.2% in the non-MAFLD
group (p = 0.414), while females accounted for
31.6% and 36.8% respectively (Table 1). Body mass
index (BMI) was significantly higher in the MAFLD
group (28.4 + 1.7 kg/m?) compared to the non-
MAFLD group (24.9 + 1.9 kg/m?), with a p-value less
than 0.001. Similarly, waist circumference was
notably greater in the MAFLD group (95.6 + 6.3 cm)
than in the non-MAFLD group (85.2 + 5.8 cm), also
showing a significant difference (p < 0.001). The
prevalence of hypertension was higher in the
MAFLD group, with 78.9% of patients affected,
compared to 56.1% in the non-MAFLD group (p <
0.001). Type 2 diabetes mellitus was significantly
more common in the MAFLD group (73.7%) than
in the non-MAFLD group (39.5%), with a p-value
less than 0.001. Lipid profile parameters also differed
significantly between groups; the MAFLD group had
lower mean HDL levels (38.1 * 6.4 mg/dL)
compared to the non-MAFLD group (47.3 = 7.2
mg/dL), and higher mean triglycerides levels (181.5
+32.6 mg/dL vs. 129.4 + 28.1 mg/dL), both with p-
values less than 0.001 (Table 1).

STEMI was significantly more common in the
MAFLD group (49.1%) than in the non-MAFLD
group (33.3%) with a pvalue of 0.019. The
proportions of NSTEMI and unstable angina were
higher in the non-MAFLD group (40.4% and 26.3%,
respectively) compared to the MAFLD group (31.6%
and 19.3%), but these differences were not
statistically significant (p > 0.05) (Table 2).

Ejection fraction was significantly lower in the
MAFLD group (46.2% + 7.8) compared to the non-
MAFLD group (51.3% + 6.2) (p < 0.001). Serum
Troponin I levels were higher in the MAFLD group
(2.6 + 1.1 ng/mL) than in the non-MAFLD group
(1.9 + 0.8 ng/mL) (p < 0.001). Liver enzymes ALT
and GGT were significantly elevated in the MAFLD
group (72.4 + 189 U/L and 84.1 + 26.5 U/L)
compared to the non-MAFLD group (42.3 + 13.7
U/L and 49.2 + 17.4 U/L) (p < 0.001). NT-proBNP
levels were also higher in the MAFLD group (1186 +
422 pg/mlL) versus the non-MAFLD group (895 =
376 pg/mL) (p < 0.001) (Table 3).
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Table 1: Baseline Demographic and Clinical Characteristics of Participants (n = 228)

Characteristic MAFLD Group (n = 114) | Non-MAFLD Group (n = 114) p-value
Age (years) 56.3 £89 55.7+94 0.521
Male 78 (68.4%) 72 (63.2%) 0.414
Female 36 (31.6%) 42 (36.8%)
BMI (kg/m?) 284+ 1.7 249109 <0.001
Waist Circumference (cm) | 95.6 £ 6.3 85.2+5.8 <0.001
Hypertension 90 (78.9%) 64 (56.1%) <0.001
Type 2 Diabetes Mellitus 84 (73.7%) 45 (39.5%) <0.001
HDL (mg/dL) 38.1£6.4 473 +7.2 <0.001
Triglycerides (mg/dL) 181.5 +32.6 129.4 + 28.1 <0.001
Table 2: Distribution of ACS Types in MAFLD and Non-MAFLD Groups
ACS Type MAFLD Group Non-MAFLD Group p-value
(n=114) (n=114)
STEMI 56 (49.1%) 38 (33.3%) 0.019
NSTEMI 36 (31.6%) 46 (40.4%) 0.178
Unstable Angina 22 (19.3%) 30 (26.3%) 0.184
Table 3: Echocardiographic and Laboratory Findings at Baseline
Parameter MAFLD Group Non-MAFLD Group p-value
Ejection Fraction (%) 46.2 + 7.8 51.3+6.2 <0.001
Serum Troponin I (ng/mL) 2.6 +1.1 1.9+0.8 <0.001
ALT (U/L) 72.4 +18.9 42.3 £13.7 <0.001
GGT (U/L) 84.1 £ 26.5 492 +174 <0.001
NT-proBNP (pg/mL) 1186 + 422 895 + 376 <0.001
DISCUSSION cardiac biomarkers. These results are in line with the

Cardiovascular diseases remain the leading cause of
global mortality, with acute coronary syndrome
(ACS) representing a major contributor.' Metabolic
dysfunction associated fatty liver disease (MAFLD) is
increasingly recognized as an independent risk factor
for cardiovascular events, including ACS. The
prevalence of MAFLD is rising worldwide, especially
in populations with metabolic disorders such as
diabetes and obesity.”” This study aims to assess the
shortterm prognosis of ACS patients with and
without MAFLD.

The findings of our study demonstrated a
significantly higher incidence of ST-elevation
myocardial infarction (STEMI) among MAFLD
patients (49.1%) compared to non-MAFLD patients
(33.3%; p = 0.019), alongside significantly lower
ejection fraction (46.2+7.8% vs. 51.3 £6.2%;
p<0.001), higher serum troponin I (2.6 1.1 vs.
1.9 £ 0.8 ng/mL; p <0.001), and elevated liver and

study by Chew et al. (2022), who reported a 23%
increase in long-term all-cause mortality among ACS
patients with MAFLD (HR 1.230, 95% CI: 1.065-
1.420; p = 0.005), as well as higher risks of stroke,
heart failure, and cardiogenic shock. The worse
cardiac function observed in our MAFLD group
supports the suggestion that MAFLD may contribute
to poorer cardiovascular prognosis.'®

Similarly, Shaheen et al. (2018) also found a
significantly increased risk profile in ACS patients
with NAFLD, with elevated GRACE scores and
higher in-hospital death risk compared to those
without NAFLD. This correlates with our
observation of reduced left ventricular function and
elevated troponin levels in MAFLD patients,
indicating greater myocardial injury."* Furthermore,
our results align with Gholoobi et al. (2022) who
demonstrated that NAFLD patients had significantly
higher odds of obesity (OR = 1.047), hypertension
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(OR = 1.909), hyperlipidemia (OR = 3.474), and
CAD (OR = 2.009). In our cohort, patients with
MAFLD had elevated ALT and GGT levels (ALT:
724 + 189 vs. 42.3 + 13.7 U/L; GGT: 84.1 + 26.5
vs. 49.2 + 17.4 U/L; p<0.001), indicating hepatic
dysfunction associated with systemic metabolic
derangements.”

Interestingly, our findings diverge from Ali et al.
(2018), where NAFLD severity and fibrosis scores
were not significantly associated with ACS subtypes,
CAD severity, or SYNTAX scores (p > 0.7)."7 This
difference may be due to the smaller sample size (n =
85), younger cohort (median age 40 vyears), or
population characteristics in their study compared to
ours. Moreover, our data supported the association
between MAFLD and impaired cardiac biomarkers
and function, which contrasts the lack of association
reported by Ali et al."”

In agreement with Noda et al. (2022), who identified
MAFLD in 48.9% of ACS patients and reported that
the coexistence of MAFLD and impaired physical
function predicted higher clinical event rates, our
study also identified a 1:1 prevalence ratio (50%) of
MAFLD in ACS patients and highlighted a higher
burden of adverse cardiac parameters, suggesting an
increased vulnerability to future events.

Additionally, Hussain et al. (2023) and Ali et al.
(2022) supported the significant associations between
NAFLD and cardiovascular risk factors, including
obesity,  hyperlipidemia, and elevated liver
enzymes.18, *° Our study confirmed these findings,
with statistically significant elevations in ALT, GGT,
and NT-proBNP in MAFLD patients. Similarly,
Jibran et al. (2017) found a significant correlation
between NAFLD and CAD (Chi-square = 285.536, p
< 0.000), with NAFLD increasing the odds of CAD
by 2.9 times, again consistent with our results that
underscore the higher proportion of STEMI and
lower ejection fraction in MAFLD patients."”

This prospective cohort study provides valuable
insights into the impact of MAFLD on ACS
outcomes using well-defined diagnostic criteria and
comprehensive biochemical and imaging
assessments. The inclusion of a control group
without MAFLD enhances comparability. However,
the study is limited by its single-center design and
relatively short follow-up duration of 90 days, which
may not capture long-term outcomes. The purposive

sampling method may introduce selection bias.
Additionally, confounding factors related to lifestyle
and medication adherence were not fully controlled.

CONCLUSION

MAFLD appears to influence short-term outcomes in
ACS patients, highlighting the importance of its
early identification. Integrating MAFLD assessment
in cardiovascular risk stratification could improve
prognostication and management.
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