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ABSTRACT

Objective

This study aims to assess and contrast the immediate effects of administering loading doses of
atorvastatin and rosuvastatin on Thrombolysis in Myocardial Infarction (TIMI) flow following primary
percutaneous coronary intervention (PCI) in patients with acute myocardial infarction.

Methodology

From April 2023 to April 2024, a prospective randomized controlled trial was conducted at XYZ
Hospital involving 110 eligible patients to compare the effects of administering a loading dose of
rosuvastatin (40 mg) versus atorvastatin (80 mg) on Thrombolysis In Myocardial Infarction (TIMI)
flow immediately following percutaneous coronary intervention (PCI), left ventricular ejection fraction
(LVEF) at discharge, and Major Adverse Cardiovascular Events (MACE) over a one-month period in
patients with ST-elevation myocardial infarction (STEMI). Eligible participants were adults aged 18
and older with confirmed STEMI requiring primary PCI, excluding those with contraindications to
statin therapy, severe hepatic or renal impairments, pregnancy, lactation, recent clinical trial
participation, or ineligibility for PCI. Baseline demographic and clinical data were collected, including
age, gender, BMI, smoking status, and medical history. TIMI flow grades post-PCI were assessed, with
TIMI-3 indicating complete perfusion. Secondary endpoints included peak troponin-I levels 24 hours
post-PCI and LVEF at discharge. MACE were monitored during a one-month follow-up. Statistical
analyses were performed using multivariable regression to adjust for confounders, and results were
analyzed with IBM SPSS Statistics version 25. The study adhered to ethical standards, with informed
consent obtained and approval from the institute's ethical review board.

Results

Both groups, each comprising 55 patients, were comparable in terms of mean age, gender distribution,
BMI, and cardiovascular risk factors. No significant differences were found in the extent of coronary
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artery disease, with similar rates of single, two, and three-vessel disease. Post-PCI TIMI-3 flow,
indicating complete perfusion, was achieved in 81.8% of the rosuvastatin group and 83.6% of the
atorvastatin group. Secondary endpoints, including peak highly-sensitive troponin-I levels and left
ventricular ejection fraction (LVEF) at discharge, showed no significant differences between the groups.
Major adverse cardiovascular events (MACE) within one month were also comparable, occurring in
5.5% of the rosuvastatin group and 9.1% of the atorvastatin group. The study concluded that both
statins provided similar outcomes in terms of coronary blood flow restoration and cardiac function
post-PCI.

Conclusion

Our study shows that pre-loading patients with both rosuvastatin and atorvastatin are effective in
restoring coronary blood flow after primary PCI in STEMI patients. The similar TIMI-3 flow grades
and peak troponin levels indicate both statins are equally capable of reducing acute myocardial damage.
Rosuvastatin also showed a trend towards fewer major adverse cardiovascular events and improved
LV ejection fraction. The management of acute coronary syndrome with high-intensity statins is
supported by these findings.

Keywords High-intensity statin, loading dose, atorvastatin, rosuvastatin, TIMI flow, PCI, Acute
coronary syndrome, STEMI.

Introduction

Ischemic heart disease (IHD) has emerged as a key global health concern that is largely responsible for
the alarming levels of morbidity and mortality observed globally.1 Several individuals with coronary
artery disease (CAD) nevertheless need percutaneous coronary intervention (PCI), an important
invasive technique that lowers cardiovascular risks and relieves symptoms, even in the face of
preventive efforts.2

PCI, commonly known as coronary angioplasty, offers substantial benefits but is associated with
potential complications such as elevated cardiac enzymes, coronary dissection, thrombosis, and no-
reflow phenomenon. These complications can compromise the effectiveness of revascularization,
highlighting the need for strategies to minimize their occurrence and improve patient outcomes.>™
Recent advancements in PCI techniques have introduced new-generation stents and procedural devices
designed to lower both short and long-term consequences.’ Additionally, statins like atorvastatin and
rosuvastatin have shown promise in enhancing PCI outcomes by lowering LDL cholesterol levels and
providing anti-inflammatory and plaque-stabilizing effects.® Studies have suggested that pre-treatment
with loading doses of statins may be particularly beneficial for patients enduring PCI for ST-elevation
myocardial infarction(STEMI), potentially reducing complications such as no-reflow and improving
TIMI flow.”®

This study seeks to provide insights into optimizing treatment approaches and enhancing outcomes in
individuals undergoing invasive cardiac procedures.

Objective

This study aims to assess and contrast the immediate effects of administering loading doses of
atorvastatin and rosuvastatin on Thrombolysis In Myocardial Infarction (TIMI) flow following primary
percutaneous coronary intervention (PCI) in patients with acute myocardial infarction.

Materials and Methods

Study Design, Participants Eligibility & Data Collection Process:

From April 2023 to April 2024, a prospective randomized controlled trial was conducted at XYZ
Hospital involving 110 eligible patients. The study aimed to compare the effects of administering a
loading dose of rosuvastatin (40 mg) versus atorvastatin (80 mg) on Thrombolysis In Myocardial
Infarction (TIMI) flow immediately following percutaneous coronary intervention (PCI), as well as on
left ventricular ejection fraction (LVEF) at discharge. Additionally, the trial evaluated Major Adverse
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Cardiovascular Events (MACE) over a one-month period in patients diagnosed with ST-elevation
myocardial infarction (STEMI). Participants included adults aged 18 and older with confirmed STEMI
necessitating primary PCI, who were capable of providing informed consent. Exclusion criteria were
set to eliminate those with contraindications to statin therapy, allergies to the study medications, severe
hepatic or renal impairments, pregnancy, lactation, recent participation in another clinical trial,
ineligibility for PCI, or inability to comply with study procedures. Upon enrollment, comprehensive
baseline demographic and clinical information was gathered, including details on age, gender, BMI,
smoking habits, presence of hypertension, diabetes, dyslipidemia, family history of coronary artery
disease (CAD), current smoking status, history of prior PCI or coronary artery bypass grafting (CABQG),
and other relevant medical backgrounds. Additionally, clinical assessments encompassed
measurements of blood pressure, heart rate, and initial laboratory results.

Primary Endpoint (TIMI-3 Flow Grade Assessment):

All patients enrolled in the study underwent coronary angiography to assess the severity and extent of
coronary artery disease. Post primary PCI, we evaluated the efficacy of coronary blood flow restoration
using the TIMI flow grading system. This system categorized TIMI flow grades into four levels: TIMI-
0 indicated no perfusion, TIMI-1 indicated penetration without significant perfusion, TIMI-2 indicated
partial perfusion, and TIMI-3 indicated complete perfusion.

Secondary Endpoints (Peak Troponin-I levels and LVEF assessment):

Biochemical analyses included assessing serum levels of highly-sensitive troponin-I (hsTnl) 24 hours
post-PCI, while left ventricular ejection fraction (LVEF) was evaluated via echocardiography at
hospital discharge following primary angioplasty for STEMI. Major Adverse Cardiovascular Events
(MACE), comprising acute coronary syndrome, stroke, or mortality, were observed during a one-
month follow-up period subsequent to PCI.

Statistical Analysis:

The study employed multivariable regression analysis to account for potential confounding variables,
including gender, age, smoking habits, diabetes, hypertension, hyperlipidemia, and time from door to
balloon. Using IBM SPSS Statistics version 25, statistical analyses were performed. For continuous
variables, mean+ standard-deviation was specified, while for categorical variables, frequencies and
percentages were used.

Ethical Considerations:

Informed consent was obtained from each participant before enlisting, and the study got approval from
the institute's ethical review board, ensuring adherence to ethical standards and maintaining patient
safety throughout the study period.

Results

This study enrolled 110 consecutive patients presenting with acute STEMI for primary angioplasty,
evenly divided into two groups of 55 patients each, one receiving rosuvastatin and the other atorvastatin.
Table 1A shows the mean age in the rosuvastatin group was 58.3+9.7 years compared to 57.9 £9.5
years in the atorvastatin group (p = 0.732). Both groups exhibited a male predominance, with 67.3%
males in the rosuvastatin group and 65.5% in the atorvastatin group, signifying a balanced gender
distribution (p = 0.821). The mean BMI was 27.6+3.9 kg/m? for the rosuvastatin group and 28.1+4.2
kg/m? for the atorvastatin group (p = 0.589).

Table 1B summarizes the cardiovascular risk factors for both groups. In the rosuvastatin group, 29.1%
had diabetes mellitus vs. 27.3% in the atorvastatin group (p = 0.812). Hypertension was present in 58.2%
of those on rosuvastatin and 56.4% on atorvastatin (p = 0.879). Hyperlipidemia affected 36.4% of
rosuvastatin users and 40.0% of atorvastatin users (p = 0.654). A positive family history of CAD was
reported by 18.2% in the rosuvastatin group and 21.8% in the atorvastatin group (p = 0.589). Active
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smoking was noted in 25.5% on rosuvastatin and 23.6% on atorvastatin (p = 0.812). Previous PCI was
reported by 14.5% on rosuvastatin and 16.4% on atorvastatin (p = 0.879), while prior CABG rates were
1.8% and 3.6%, respectively (p = 0.789).

Table-1A: Demographic data of study groups

Variable Rosuvastatin(n=55) | Atorvastatin(n=55) | P-value

Age(years) 58.3+9.7 579+9.5 0.732

Males, n (%) 37 (67.3) 36 (65.5) 0.821

Females, n (%) 18 (32.7) 19 (34.5) 0.821

BMI (kg/m?) 27.6 39 28.1+£4.2 0.589
Table-1B: Risk factors distribution across study groups

Risk Factors Rosuvastatin (n=55) | Atorvastatin (n=55) | P-value

Diabetes mellitus, n (%) 16 (29.1) 15 (27.3) 0.812

Hypertension, n (%) 32 (58.2) 31 (56.4) 0.879

Dyslipidemia, n (%) 20 (36.4) 22 (40.0) 0.654

Positive family History of CAD, n | 10 (18.2) 12 (21.8) 0.589

(%)

Active Smokers, n (%) 14 (25.5) 13 (23.6) 0.812

Previous PCIL, n (%) 8 (14.5) 9164 0.879

Prior CABG, n (%) 1(1.8) 2 (3.6) 0.789

Table 2 illustrates the severity of coronary artery disease (CAD) in both treatment groups, based on the
extent of vessel involvement as determined by angiography. In the rosuvastatin group, 50.9% of
patients were found to have single vessel disease, 32.7% had two vessel disease, and 16.4% had three
vessel disease. In comparison, the atorvastatin group showed 45.5% of patients with single vessel
disease, 36.4% with two vessel disease, and 18.2% with three vessel disease. Statistical analysis
revealed no significant differences between the two groups regarding the extent of vessel involvement,
with all comparisons yielding p-values greater than 0.05.

Table-2: Severity of CAD according to vessel involvement on angiography
No. of vessels | Rosuvastatin(n=55) | Atorvastatin(n=55) | P-value
involved

One vessel disease 28 (50.9%) 25 (45.5%) 0.578
Two vessel disease 18 (32.7%) 20 (36.4%) 0.689
Three vessel disease | 9 (16.4%) 10 (18.2%) 0.821

In the rosuvastatin group, 81.8% of patients achieved TIMI-3 flow, indicating complete perfusion,
while 14.5% and 3.6% achieved TIMI-2 and TIMI-1 flows, respectively. Conversely, in the atorvastatin
group, 83.6% achieved TIMI-3 flow, with 12.7% and 1.8% achieving TIMI-2 and TIMI-1 flows,
respectively. The two groups were observed to be similar in achieving TIMI-3 flow (p = 0.879),
suggesting comparable outcomes in terms of immediate coronary blood flow restoration following
PPCI with either rosuvastatin or atorvastatin.

Table-3: Primary Endpoint (TIMI-3 flow grade immediately after PPCI)

TIMI Flow Grade Rosuvastatin (n=55) | Atorvastatin (n=55) | P-value
TIMI-0 0 (0.0%) 1 (1.8%) 0.312
TIMI-1 2 (3.6%) 1 (1.8%) 0.654
TIMI-2 8 (14.5%) 7 (12.7%) 0.789
TIMI-3 45 (81.8%) 46 (83.6%) 0.879
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Table 4 presents the secondary endpoints assessed at both 24 hours post-PPCI and at a one-month
follow-up in patients treated with either rosuvastatin (n=55) or atorvastatin (n=55) pre-treatment. Peak
levels of highly-sensitive troponin-I (hsTnl) at 24 hours were comparable between the two groups,
with rosuvastatin measuring 3020.5 £+ 55.6 ng/mL and atorvastatin measuring 3015.2 £ 54.7 ng/mL (p
= 0.657). Similarly, left ventricular ejection fraction (LVEF) after 24-hours post-PPCI showed no
significant difference, with rosuvastatin at 52.3% + 3.8 and atorvastatin at 51.7% + 3.6 (p = 0.687). At
one-month, major adverse cardiovascular events(MACE) happened in 5.5% of participants in the
rosuvastatin group and 9.1% in the atorvastatin group, with no significant difference observed (p =
0.463).

Table-4: Secondary Endpoints at 1% post-PCI day and at one-month interval

Variable Rosuvastatin (n=55) | Atorvastatin (n=55) | P-value
Peak hsTnl (ng/mL) | 3020.5 + 55.6 3015.2 £54.7 0.657
— at 24h
LVEF (%) —at24h | 523 +3.8 51.7+3.6 0.687
MACE, n (%) — at | 3 (5.5%) 5(9.1%) 0.463
one month

Discussion

Statins have revolutionized the management of cardiovascular diseases by markedly reducing the
incidence of significant adverse cardiovascular events through their multifaceted benefits, including
lipid-lowering properties and other therapeutic effects. Extensive research has robustly validated their
efficacy in acute coronary syndrome, particularly in improving outcomes following primary PCI.%-1°
The present study illustrated the efficacy of both rosuvastatin and atorvastatin in achieving coronary
blood flow restoration, assessing their impact on immediate post-perfusion TIMI flow in patients
undergoing primary PCI. This is consistent with other studies, such as those by Ozkalayci et al.,
Alidoosti et al., and Adel et al., showing similar effectiveness of these drugs in reestablishing coronary
blood flow after acute myocardial infarction (AMI).!1:12:13

Our findings indicated comparable rates between the atorvastatin and rosuvastatin groups concerning
the achievement of TIMI-3 flow grade post-PCI, with no significant statistical variance observed.
Specifically, 81.8% of participants in the rosuvastatin group and 83.6% in the atorvastatin group
achieved TIMI-3 flow, consistent with the results reported by Alidoosti et al. and Adel et al.'*"!3
Moreover, the study revealed that peak troponin levels measured 24 hours post-PCI were almost
identical between the two groups. These elevated concentrations are expected in STEMI patients, as
troponin levels peak within 24 hours of myocardial injury, reflecting the extent of myocardial damage.
Interestingly, our study found that LVEF at hospital discharge was slightly lower than average in both
groups, with rosuvastatin showing 52.3 + 3.8% and atorvastatin showing 51.7 + 3.6%. This finding is
in line with research by Zhou et al. and Reindl et al., which highlighted the beneficial impact of
rosuvastatin on LVEF improvement in acute myocardial infarction patients undergoing PCI.!*

Major adverse cardiovascular events (MACE) at one month were observed in 5.5% of the rosuvastatin
group and 9.1% of the atorvastatin group, though the p-value did not yield significance. This trend
suggests a potential advantage of rosuvastatin in reducing early post-PCI complications, as supported
by studies such as those by Garcia-Mendez et al. and Yun et al., who reported lower rates of adverse
events with high-dose statin therapy before PCL.'>-16

The angiographic findings indicated a comparable distribution of coronary artery disease (CAD)
severity between the two groups, with similar rates of single, double, and triple vessel involvement. In
the rosuvastatin group, 50.9% of patients had single vessel disease, while 45.5% in the atorvastatin
group had the same condition. Additionally, triple vessel disease was present in 16.4% of the
rosuvastatin group and 18.2% of the atorvastatin group. These results align with the findings reported
by Alidoosti et al., further demonstrating the comparability of the study cohorts.!°
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Hence, this study corroborates the existing literature on the efficacy statins in managing patients with
STEMI via primary PCI. While both statins demonstrated similar efficacy in achieving TIMI-3 flow
and comparable biochemical & echocardiographic outcomes, rosuvastatin showed a non-significant
trend towards lower MACE rates, suggesting its potential benefit in early post-PCI recovery. A greater
number of participants and longer follow-up times are required for future research in order to validate
these results and completely comprehend the long-term effects of high-dose statin administration in
this group of patients.

Conclusion

Our study shows that pre-loading patients with both rosuvastatin and atorvastatin are effective in
restoring coronary blood flow after primary PCI in STEMI patients. The similar TIMI-3 flow grades
and peak troponin levels indicate both statins are equally capable of reducing acute myocardial damage.
Rosuvastatin also showed a trend towards fewer major adverse cardiovascular events and improved
LV ejection fraction. The management of acute coronary syndrome with high-intensity statins is
supported by these findings. In order to validate these results and investigate long-term consequences,
more research is required.
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