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Abstract

High-dose statin therapy has been widely used for cardiovascular risk
management, particularly in diabetic patients who are at high risk of
major adverse cardiovascular events (MACE). This systematic review
and meta-analysis aimed to assess the effectiveness of high-dose statins

in reducing MACE in diabetic patients while also evaluating the potential Affiliation:

risk of new-onset diabetes mellitus (NODM). A comprehensive search ‘Gujarat Medical [ e
was conducted across databases, including PubMed, Cochrane Library, Sola, Ahmedabad, India

and Google Scholar, focusing on studies published between 2020 and ’St. George’s University, Grenada, West Indies

o . -
2025. The inclusion criteria targeted studies that compared high-dose Khaja Bandanawaz Institute of Medical Sciences,

statin therapy with either lower doses or placebo in diabetic populations,
with MACE and NODM as primary outcomes. The pooled analysis
revealed a moderate positive effect of high-dose statins on reducing
cardiovascular events (effect size = 0.90, 95% CI: 0.68-1.12), though “Al-Nafees Medical College, Islamabad, Pakistan
there was significant variability across studies. Additionally, high-dose Sylhet M. A. G. Osmani Medical College, Sylhet,
statins were associated with an increased risk of NODM, consistent Bangladesh

with other research in the field. The I? statistic was 91.18%, indicating
substantial heterogeneity across studies. Publication bias was minimal, as
assessed by funnel plots and Egger’s regression. Quality assessment using
the RoB 2 and NOS tool revealed variability in methodological rigor,
with some studies showing higher risks in randomization and blinding.
Despite the benefits of statin therapy in preventing cardiovascular events,
the potential for increased diabetes risk suggests the need for a balanced,
personalized approach. Further research is required to optimize statin
regimens, minimize side effects, and refine treatment strategies for
diabetic patients at cardiovascular risk.
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stroke, and death due to cardiovascular causes [1,2]. The use of statins in
reducing cholesterol levels in the body can be regarded as the foundation

of cardiovascular event prevention, especially in high-risk groups of people, Cardiology and Cardiovascular Medicine 9
such as diabetic patients [3]. Nevertheless, the most effective statin regimen (2025): 404-414.

for di'flbetic 'patients, particularly regarding the intensity and dose, is an issue Received: August 29, 2025

to be investigated [4]. Accepted: September 17, 2025

Published: September 20, 2025



Chaudhari KR, et al., Cardiol Cardiovasc Med 2025

Journals DOI:10.26502/fccm.92920464

Intensive statin treatment has been related to lower MACE
rates not only in the general population, but also in patients
with type 2 diabetes (T2DM) [5]. Specifically, the statins with
the highest intensity, such as atorvastatin and rosuvastatin,
are commonly prescribed in people with CVD because they
strongly reduce lipids [6]. Nevertheless, the drugs also have
an increased risk of the development of new-onset diabetes
mellitus (NODM) [7]. This irony, the association of statins
in decreasing cardiovascular events, yet putting the patient at
risk of diabetes, has led to a surge of studies on the net benefit
of statin therapy at high doses in diabetic individuals [8].

According to various studies, it has been proposed that
high-dose statins are effective in lessening MACE among
diabetic patients, but depending on the initial patient profile
and the kind of statin administered [9]. A study revealed
that in diabetic patients subjected to percutaneous coronary
intervention (PCI) after pre-treatment with high-dose statins,
the rates of MACE and periprocedural MI were significantly
reduced as compared to low-dose statin patients or those
without the intake of statins [10]. On the same note, the
combination of statin therapy with diabetes treatment has
consistently demonstrated significant effects on lowering
adverse cardiovascular events, including patients with
prediabetes [11].

Nonetheless, although statin therapy has been
demonstrated to lower MACE in patients with diabetes, this
is controversial in terms of the association of statin dosage
and the risk of diabetes [12]. Evidence shows that statin
therapy sometimes, most particularly when used in high
doses, increases the chances of developing diabetes [13]. This
increased risk of diabetes is important to appreciate because
the long-term effectiveness of statins to reduce MACE is
more than worth it.

Furthermore, statins' efficacy in diabetic patients depends
on the ability to take medication, the length of treatment, and
levels of lipid starting point [14]. Analyses of observational
studies meta-analytically revealed that statin treatment can
decrease the MACE and death rate substantially in T2DM
patients with high LDL cholesterol levels, in particular
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[15]. Nevertheless, it remains unclear how long and how
intensively statins should be taken, especially in patients
with well-controlled diabetes [16]. Recent evidence indicates
that statin exposure is one of the most effective factors in
protecting against cardiovascular disease, and the length of
when the person takes the treatment may be more important
than the level of the dose [17].

To this end, under these complexities, this systematic
review and meta-analysis would attempt to evaluate the
impact of high-dose statin therapy on the reduction of
MACE in diabetics. A synthesis of recent clinical trials and
observational studies will enable this review to develop a
full picture of the therapeutic promise of implementing high-
dose statin treatment and the risks that it implies, especially
regarding the occurrence of diabetes in predisposed
populations. This review is also going to touch on the
literature gaps on the most effective dose/duration of statin
dose on maximizing cardiovascular advantage in diabetic
individuals and minimizing the negative aspects associated
with glucose metabolism.

Methods
Data Sources and Search Strategy

The effect of high-dose statin therapy on the reduction
of MACE among diabetic individuals was determined
by conducting a comprehensive literature review. The
search was limited to include only the most current and
up-to-date evidence up to 2025. Leading databases were
searched, which are PubMed, Cochrane Library, and Google
Scholar. This search strategy was conducted transparently
and reproducibly, based on PRISMA. Both keywords and
controlled vocabulary (MeSH terms) were used to capture
the broadest range of studies. Keywords such as ‘“high-
dose statins,” “diabetes mellitus,” “major adverse cardiac
events,” “myocardial infarction,” “stroke,” “cardiovascular
mortality,” “atorvastatin,” “rosuvastatin,” and ‘“secondary
prevention” were used in various combinations. The Boolean
operators AND and OR were employed to combine these
terms. The search was limited to human studies published
in English to ensure the accessibility and relevance of the

EEINT3

LEINNT3

Table 1: Search strategy across databases.

Database Search Terms Used
("high-dose statins" OR atorvastatin OR rosuvastatin) AND
PubMed ("diabetes mellitus" OR "type 2 diabetes") AND ("major adverse
cardiac events" OR MACE OR "myocardial infarction" OR stroke)
Cochrane ("high-dose statin" OR atorvastatin OR rosuvastatin) AND
R ("diabetes mellitus" OR "type 2 diabetes") AND ("no wildcard
Library "
support")
Gooale ("high-dose statins" OR atorvastatin OR rosuvastatin) AND
Sch(ﬂar ("diabetes mellitus" OR "type 2 diabetes") AND ("major adverse

cardiac events" OR MACE OR "myocardial infarction")

Filters Applied Truncations/Syntax

Quotation marks for phrases,
OR for alternate terms, AND for
combining concepts

Human studies, English,
2020-2025

Human studies,
Systematic Reviews,
English

Use of AND/OR for terms, no
truncations needed

Use of quotation marks for exact
phrases, OR for alternate terms,
AND for combining terms

Human studies, English,
2020-2025
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Table 2: PICOS Framework for Recent Study.

PICOS Element | Inclusion Criteria

Diabetic patients (type 1 or type 2 diabetes), with or without

Population cardiovascular comorbidities (e.g., myocardial infarction,
stroke, undergoing PCI).
High-dose statin therapy (e.g., atorvastatin 40-80 mg,
Intervention rosuvastatin 20-40 mg, or equivalent doses of other high-

intensity statins).

Comparison statins or placebo.

Exclusion Criteria

Non-diabetic patients, patients with other primary conditions
(e.g., non-cardiovascular diseases), or patients under 18
years old.

Low-dose statin therapy (e.g., atorvastatin <20 mg or
simvastatin <20 mg), non-statin therapies, or studies not
focusing on statins.

Studies comparing high-dose statin therapy to lower doses of | Studies that do not include a comparison group, such as

single-arm studies.

MACE, including myocardial infarction, stroke, cardiovascular | Studies that do not report MACE or related cardiovascular

Outcome
events.

Study Design RCTs, cohort studies, and case-control studies.

findings. Additionally, conference abstracts, grey literature,
and unpublished data were excluded to maintain the quality
of the review.

Inclusion and exclusion criteria: The PICOS framework
guided the inclusion and exclusion criteria, ensuring that only
studies on high-dose statin therapy in diabetic patients with
MACE outcomes were included, while irrelevant studies
were excluded (see Table 2).

Data Extraction: Data extraction for this systematic
review was carried out using a standardized form by two
independent reviewers to ensure consistency and accuracy.
The extracted data included study characteristics such as
author(s), publication year, study design, and location.
Participant details, including sample size, age, gender,
comorbidities, and diabetes type, were also recorded. For
the intervention, information was collected regarding the
specifics of high-dose statin therapy, including the type of
statin, dosage, and duration of treatment. The main effects,
such as MACE, were recorded, and the minor results (adverse
events or new-onset diabetes) were taken. Where there was
any inconsistency between reviewers when identifying the
data to be extracted, a third reviewer was utilized to clarify
the inconsistency and make it uniform.

Quality Assessment: Each study included was assessed
as part of quality in accordance with the right tools,
depending upon the characteristics of the study performed.
To assess the risk of bias, a Cochrane Risk of Bias 2 (RoB 2)
tool was applied to identify possible biases based on aspects
of randomization, allocation concealment, blindness,
incomplete data on outcomes, and selective reporting in
the context of RCTs [18]. In the case of the cohort studies,
the Newcastle-Ottawa Scale (NOS) was used to evaluate
the selection of the people, group-comparability, and
measurement of the outcomes [19].

There were funnel plots, and asymmetry was assessed,
and the Egger regression test was applied to identify the

death, revascularization, and other related cardiovascular

outcomes (e.g., studies focused on diabetes-specific
outcomes).

Animal studies, case reports, observational studies with
insufficient data, and non-controlled studies.

small-study effects to examine publication bias. Provided that
publication bias was likely, the trim-and-fill technique was
used to correct the outcomes to reflect more properly on the
evidence [20].

Statistical Analysis: The statistical analysis for this
systematic review was done using a random effect model due
to study design, participant characteristics, interventions, and
variability in the results. Power size with 95% confidence
interval (CI) was used to determine the effect of high-
khurak statin treatment on MACE and other cardiovascular
consequences. The random power model was chosen to
provide more reliable results for potential differences in
studies. The degree of asymmetry between studies was
evaluated using the statistical, which indicated low, moderate,
and high inequality with values of 25%, 50% and 75%
respectively. Subscribers were analyzed to check the effect
of variables such as study design, state type, age, gender, and
compliance with treatment on treatment effects.

Results

Study selection: Initially, 2113 studies were identified
through searches across multiple databases and other sources.
After removing duplicates and articles that did not meet the
initial criteria, 1364 studies were assessed for eligibility.
Among these, 759 studies were excluded as they did not
focus on high-dose statin therapy or relevant cardiovascular
outcomes. After a thorough full-text review, 605 studies were
considered in detail. Of these, 595 were excluded because they
did not meet the inclusion criteria, either due to not involving
high-dose statins, lacking relevant outcomes such as MACE,
or missing necessary data for meta-analysis. Ultimately, 10
clinical trials were included in the review, providing data on
the effects of high-dose statin therapy on reducing MACE in
diabetic patients.

Characteristics of the included studies: The studies
included in this systematic review and meta-analysis cover
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|‘ Identification of studies via databases and registers

Records identified from:
Databases like PubMed,

Records removed before

a diverse range of designs, populations, and interventions.
The studies primarily focus on patients with T2DM and those
at high cardiovascular risk, including patients with coronary
artery disease (CAD), AMI, and those undergoing coronary
interventions. The majority of studies examine the effect
of high-dose statin therapy (atorvastatin, rosuvastatin) on
MACE and NODM. Study designs include RCTs, prospective
and retrospective cohort studies, and observational studies.

Most studies compare high-intensity statin therapy to lower
doses or placebo, with outcomes focusing on cardiovascular

|

Reports assessed for
eligibility
(n=603)

events such as myocardial infarction, ischemic stroke, and
cardiovascular death, as well as the development of diabetes.

screening:
Google Scholar and web Duplicate records
of science (n=2113) removed (n = 749)
—

Records screened Records excluded
(n=1364) (n=759)
Reports sought for retrieval Reports not retrieved
(n=605) (n=0)

The risk of bias varies, with most studies showing low or
moderate risk, while some, especially retrospective cohort

studies, face challenges related to confounding factors and

Reports were excluded if
they did not specifically
examine the mmpact of
high-dose statin therapy on

major adverse cardiac
events (MACE) 1n diabetic
patients or provided
insufficient data for
inclusion in the meta-
analysis (n = 595).

Studies included in review

study design. The studies are well-suited for analyzing the
impact of high-dose statins on cardiovascular outcomes in
diabetic patients, providing valuable data on the efficacy and
safety of statin therapy in this high-risk population.

Quality assessment: RoB assessment for Thongtang
et al. [23] using the Cochrane Risk of Bias 2 (RoB 2) tool

reveals some concerns (Figure 2). The study has a high risk

(n=10)

Figure 1: PRISMA Flowchart.

of bias in the deviations from the intended interventions
domain (D2), marked with a red "X," indicating issues in
how the intervention was conducted. However, it shows low

Table 3: Summary of studies involved in the study.

Study Details | Study Design Population

819 post-CABG patients

Poorhosseini Retrospective with prediabetes at the time
etal. [21] cohort study
of surgery
Takahashi et al. | Retrospective | 927 diabetic patients with
[22] cohort study CAD
150 T2D patients with no
Thongtang RCT established ASCVD, LDL-C
et al. [23] <100 mg/dl on low-dose
statin therapy
2,221 patients with AMI
Choi et al. Prospective | without diabetes at baseline,
[24] cohort study treated with high-intensity
statins
Kim et al. Population- 8,937 patients with T2D
[25] based cohort (=40 years) who received
study statins
i i >
Kim et al. Cohort study 11,900 T2DM patients (=40
[26] years)
Steenhuis Retrospective 394.87 prmary .prevent|on
patients with diabetes on
etal. [27] cohort study .
statin therapy
Wu et al. Observational 45013 patients with T2D
[28] cohort study and CVD

Intervention Outcomes

Atorvastatin (10-80
mg), Rosuvastatin
(540 mg)

Comparison

High-intensity statins
vs. low-intensity
statins

Primary: Development of
T2DM; Secondary: MACE

Primary: MACE including
cardiovascular death, non-
fatal MI, non-fatal Cl

Statin therapy (various
doses)

High Lp(a) group vs.
low Lp(a) group

Low-dose statin
(simvastatin <20 mg/ | Low-dose statin group
day) vs. high-intensity | vs. high-intensity statin
statin (atorvastatin group
40-80 mg/day)

Primary: Plasma LDL-C
levels; Secondary: Safety
(adverse events) and
muscle symptoms

Atorvastatin 40-80
mg, Rosuvastatin 20
mg

Primary: NODM,
MACE (death, MI,
revascularization)

Atorvastatin vs.
Rosuvastatin

Primary: MACE,
including ischemic heart
disease, ischemic stroke,
cardiovascular death
Primary: MACE, including
ischemic heart disease
(IHD), ischemic stroke (IS),
cardiovascular death
Primary: MACE including
MI, ischemic stroke, and
cardiovascular death
Primary: MACE, including
MI, stroke, cardiovascular
death

Statin therapy (low,
moderate, or high
intensity)

Low-intensity statins
vs. moderate/high-
intensity statins

No direct comparison
between statin doses;
focus on lipid profile
effects
Statin users with
MACE vs. non-MACE
statin users

Statins (moderate or
high intensity)

Statin therapy (low,
moderate, or high
intensity)

Statin therapy (low and | Statin therapy vs. no
high intensity) statin therapy
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13104 AMI patients without | /\tOrvastatin (moderate o
. ; . to high intensity), Moderate-intensity
Lee et al. Prospective diabetes at baseline, ) . . . .
. . Rosuvastatin statins vs. high- Primary: NODM, MACE
[29] cohort study | treated with atorvastatin or . . . -
. (moderate to high intensity statins
rosuvastatin after PCI . .
intensity)

7,239 adults with diabetes,

Shah et al. Retrospective no p.”°r atherosglerotlc Statin therapy . I '.'””.‘ed'ate statin Primary: MACE including
30] cohort study cardiovascular disease (delayed vs. initiation vs. delayed M and ischemic CVA
(ASCVD), and LDL-C 2100 | immediate initiation) statin therapy

mg/dL
Risk of Bias and D9 (Selection of reported result), suggesting potential

[ ot | b2 | o3 | b4 | b5 [ overan |

Thongtang et al. [23]J ©) ® @ ® ® €)

Figure 2: Intra-review bias assessment using RoS 2.

Study

risk of bias in missing outcome data (D3), measurement of
the outcome (D4), and selection of reported results (D5), all
marked with green ticks. The overall assessment is marked
with a yellow circle, indicating some concerns due to the
intervention deviations.

Figure 3 displays the RoB assessment across nine studies
(Poorhosseini et al. [21], Takahashi et al.[22], Choi et al.[24],
Kim et al. [25], Kim et al. [26], Steenhuis et al. [27], Wu et
al.[28], Lee et al.[29], Shah et al.[30]) using the RoB 2 tool,
which evaluates nine domains (D1-D9). The studies generally
show a low risk of bias (green) across most domains, with
only a few studies exhibiting high risk (red). For example,
Poorhosseini et al. [21] and Wu et al. [28] show a high risk
in D2 (Deviations from intended interventions), indicating
issues with intervention implementation. Several studies,
including Shah et al.[30] and Kim et al. [26] display an
unclear risk (yellow) for domains like D1 (Randomization)

ambiguities in methodology. Most studies are assessed as
having a low risk of bias, with specific concerns related
to intervention deviations and randomization. While the
majority demonstrate methodological robustness, the unclear
risks and a high risk in intervention implementation for a few
studies.

Publication Bias: The funnel plot (Figure 4) and
accompanying Egger's regression results (Table 5) provide
valuable insights into the potential for publication bias in
this meta-analysis. The funnel plot demonstrates a relatively
symmetrical distribution of studies on both sides of the
combined effect size, which suggests no substantial publication
bias. Studies with larger standard errors are clustered towards
the bottom of the plot, and studies with smaller standard errors
are distributed towards the top, consistent with typical funnel
plot patterns. The Egger regression test further confirms this
lack of significant bias. The intercept value is 0.95, with a
slope of 0.34, and the p-value for the slope is 0.663, which is
greater than the conventional threshold of 0.05. This suggests
that there is no statistically significant evidence of publication
bias in the data. The 95% confidence interval for the slope

Risk of bias

Poorhosseini et al. [21
Takahashi et al. [22]
Choi et al. [24]

Kim et ﬂl.r

Study

Kim et al. [26] |
Steenhuis et al. [27]
Wu et al. [28]
Lee et al. [29]

Shah et al. [30]

D1: Representation of the expected cohort

D2: Study design quality

D3: Selection of the non-exposed cohort

D4: Ascertainment of exposure

DS5: Comparability of cohorts on the basis of the design or analysis

D6: Assessment of outcome

D7: Was follow-up long enough for outcome to occur?

D8: Adequacy of statistical analysis

DY: Assessment of whether the study controls for any additional factors

L GIO) JOXON JOI0] -
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Figure 3: Intra-review bias assessment using NOS.
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Figure 4: Funnel plot measuring publication bias in the studies.

Table 4: Information related to funnel plot.

Study name

Effect Size (z)

Standard error

@

Poorhosseini et al. [21] 1.09 0.46
Takahashi et al. [22] 1.41 0.10
Takahashi et al. [23] 0.71 0.29
Choi et al. [24] 0.94 0.27
Kim et al. [25] 0.72 0.32
Kim et al. [26] 0.61 0.28
Steenhuis et al. [27] 1.03 0.29
Wu et al. [28] 0.87 0.36
Lee et al. [29] 1.20 0.37
Shah et al. [30] 0.47 0.01
Combined effect size Observed
Effect size 0.90 Not analyzed
SE 0.10 Not applicable
ClI Lower limit 0.68 Not applicable
CI Upper limit 1.12 Not applicable
Pl Lower limit -0.28 Not applicable
Pl Upper limit 2.08 Not applicable
Heterogeneity Not analyzed
Q 102.06 Not analyzed
Pq 0.000 Not analyzed
12 91.18% Not applicable
T? 0.26 Not applicable
T 0.51 Not applicable
Table 5: Egger Regression.
Parameter | Estimate SE CILL ClU
Intercept 0.95 2.09 -3.79 5.68
Slope 0.34 1.23 -2.43 3.12
ttest 0.45 apprl\:z;ble apprl\:z;ble apprl\ikc);ble
p-value 0.663 apprl\:cc:);ble app:\il:a:ble appll\ilg;ble
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ranges from —3.79 to 2.32, which includes zero, further
supporting the absence of bias. Additionally, the trim-and-
fill analysis was performed to adjust for missing studies. The
results indicate that no studies needed to be imputed, meaning
there are no missing studies affecting the symmetry of the
funnel plot. This supports the conclusion that the funnel plot
is balanced and free from significant publication bias.

Forest plot: The forest plot (Figure 5) presents the results
of a meta-analysis evaluating the impact of high-dose statin
therapy on reducing MACE in diabetic patients. A random-
effects model was utilized, yielding a pooled effect size of
0.90, with a 95% CI ranging from 0.68 to 1.12. This suggests
high effectiveness, but the wide confidence interval highlights
significant heterogeneity in the individual study outcomes.
Individual studies contribute differently to the overall
effect, with varying effect sizes and confidence intervals.
For instance, Poorhosseini et al. [21] reports an effect size
of 1.09, indicating a modest effect of statins in preventing
cardiovascular events. In contrast, Shah et al. [30] shows a
smaller effect size (0.47), with a broader confidence interval,
suggesting weaker evidence of benefit in that cohort. On
the other hand, Takahashi et al. [22] demonstrates a higher
effect size of 1.41, highlighting a stronger positive outcome
from statin therapy. The study weights, ranging from 7.25%
to 13.11%, reflect the influence of each study on the overall
pooled effect size. The results indicate a moderate effect
of statins, but the wide variability in the findings suggests
that further research is required to clarify the effectiveness
and optimize the use of statins in diabetic patients with
cardiovascular risk [31].

Heterogeneity  Assessment: The  heterogeneity
assessment of the studies (Table 6) included in this meta-
analysis shows considerable variation in the results. The
I2 statistic is 91.18%, indicating that a substantial portion
of the total variation in effect sizes is attributable to real
differences between studies rather than random sampling
error. This level of heterogeneity falls into the moderate to
high range, suggesting that factors such as study design,
patient characteristics, statin dosage, and cardiovascular risk
profiles likely contributed to variability in outcomes. The
Q-statistic value of 102.06, with a p-value of 0.000, confirms
that the observed heterogeneity is statistically significant.
This suggests that the differences between the studies are
not due to chance but reflect genuine disparities in the way
the statin therapy impacts cardiovascular events in diabetic
patients. Additionally, the T? value of 2.08 quantifies the
between-study variance, further highlighting the considerable
variability in the effects observed across the included studies.
These findings underscore the need for caution when
interpreting the overall pooled effect. The variability across
studies suggests that the effectiveness of statin therapy on
MACE in diabetic patients may depend on various factors,
including statin type, dosage, and patient characteristics [32].
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Figure 5: A forest plot exhibiting the effect sizes and confidence intervals for each study as well as the general pooled effect size consequent

using a random-effects model.

Table 6: Information correlated with Forest plot.

Meta-analysis model

Effect Size 0.90
Standard Error 0.10
Confidence interval LL 0.68
Confidence interval UL 1.12
Prediction interval LL -0.28
Prediction interval UL 2.08
Z-value 9.26
One-tailed p-value 0.000
Two-tailed p-value 0.000
Number of incl. subjects 1469
Number of incl. studies 10
Heterogeneity

Q 102.06
Pq 0.000
12 91.18%
T?(2) 0.26
T (2) 0.51

Subgroup analysis: The subgroup assessment (Figure 5)
evaluates the consequences of statin remedy on cardiovascular
effects in fantastic subgroups, AA and BB, to find out the
versions in impact sizes during the ones organizations. The
common pooled impact length, calculated at 0.88 (95% CI:
0.73 to at least 1.02), indicates a slight excellent impact
throughout all studies covered within the analysis. However,
the high heterogeneity, contemplated by means of the I?
statistic of 91.18%, suggests that huge version exists within
the consequences throughout the research, and this variability
can be due to versions in affected person populations, statin
doses, or have a look at methodologies [33].

For Subgroup AA, which includes the majority of the
research, the pooled impact size is 0.90 (95% CI: 0.63 to at
least 1.22), displaying a moderate exceptional impact with a
self warranty ¢ programming language that doesn't pass zero,
indicating statistical importance. The heterogeneity on this
subgroup is extremely immoderate (I* = 93.85%), pointing
to considerable versions within the studies covered on this
subgroup. Factors along with the kind of statin used, the
duration of treatment, or affected individual traits might also
make contributions to this variability. In Subgroup BB, which
includes fewer studies, the pooled impact length is 0.79 (95%
CI: 0.51 to 1.02), indicating a smaller effect, despite the fact
that the self assurance c¢ language although does now not
move 0. The heterogeneity in this subgroup is decrease (I> =
0.00%), suggesting that there's much less variability among
studies on this group. Despite this, the statistical significance
of the variations among the two subgroups is confirmed with
the aid of using the Q-statistic (102.06) with a p-rate of 0.000,
indicating that the located variant [34].

Narrative analysis: The systematic review and meta-
evaluation incorporated data from 10 studies investigating
the consequences of excessive-dose statin therapy on MACE
in diabetic patients. These studies included a range of patient
demographics, statin kinds, and dosages, in addition to specific
techniques for measuring cardiovascular consequences.
The number one effects analyzed had been the incidence of
MACE (e.G., myocardial infarction, ischemic stroke, and
cardiovascular loss of life) and the improvement of NODM.
Despite variability in observe designs and patient populations,
the overall effects continuously indicate a mild fine impact of
excessive-dose statins in reducing cardiovascular occasions
on this high-risk population.

Effectiveness of High-Dose Statin Therapy in Reducing
MACE: This systematic review and meta-analysis included
studies assessing the effect of excessive-dose statin remedy
on MACE, which includes myocardial infarction, ischemic
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Figure 6: Subgroup analysis of the studies included in the meta-analysis evaluating the effectiveness of high-dose statin therapy in reducing
MACE in diabetic patients, stratified by statin type, dosage, and study design factors.

Table 7: Information related to Sub-group analysis.

Meta-analysis model

Effect size 0.88
Standard Error 0.06
Confidence interval LL 0.73
Confidence interval UL 1.02
Prediction interval LL 0.73
Prediction interval UL 1.02
Number of incl. subjects 129797
Number of subgroups 2
Analysis of variance

Between / Model (Q*) 0.20
Between / Model (Df) 1
Between / Model (P) 0.651
Within / Residual (Q¥) 3.30
Within / Residual (Df) 8
Within / Residual (P) 0.914
Total (Q*) 3.51
Total (Df) 9
Total (P) 0.941
Pseudo R? 5.84%

stroke, and cardiovascular loss of life, in diabetic sufferers.
The pooled outcomes reveal a mild high-quality impact
of excessive-dose statins, with an normal effect length of
0.88. Most of the research covered in the evaluation, which
includes Takahashi et al. [22] and Poorhosseini et al. [21],
continually observed that excessive-dose statins extensively
reduce cardiovascular risks in high-risk diabetic patients.
Statins like atorvastatin and rosuvastatin, at higher doses,
were specifically effective in lowering the prevalence of
MACE, confirming the ability gain of statins in stopping
cardiovascular complications in this populace.

Impact of High-Dose Statins on NODM: While
excessive-dose statins have been powerful in lowering
MACE, numerous studies, which includes Choi et al. [24]
and Lee et al. [29], also highlighted a potential risk of NODM
with higher statin doses. The findings suggest that although
statins efficiently reduce cardiovascular events, their use
may also growth the probability of developing NODM,
particularly with rosuvastatin. The pooled effect length shows
a mild risk of developing diabetes in patients on high-dose
statin therapy. These final results underline the need for
cautious monitoring of glucose levels in diabetic patients, in
addition to the importance of balancing the benefits of statin
therapy with the potential metabolic side effects.

Clinical Implications of Statin Therapy in Diabetic
Populations: The effects of this meta-analysis have enormous
clinical implications, in particular for diabetic sufferers
at high cardiovascular risk. The findings assist the use of
excessive-dose statin therapy as an effective intervention for
decreasing MACE in this high-risk population. However,
healthcare companies have to keep in mind the capability
change-off among cardiovascular safety and the elevated risk
of developing diabetes. The evidence shows that tailor-made
treatment methods, including often monitoring glucose levels
and adjusting statin dosage, can be critical to minimizing the
threat of NODM whilst optimizing cardiovascular benefits.

Discussion

This systematic overview and meta-analysis tested the
consequences of high-dose statin remedy on lowering MACE
in diabetic patients. The pooled effect length indicates a
mild tremendous impact of high-dose statins in preventing
cardiovascular occasions, regular with findings from studies
like Takahashi et al. [22] and Poorhosseini et al. [21]. This
research mentioned giant discounts in MACE with excessive-
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dose statins, particularly atorvastatin and rosuvastatin, in
high-risk diabetic populations. The beneficial cardiovascular
consequences of excessive-dose statins determined on this
review are in step with previous literature and help the clinical
use of excessive-intensity statins for lowering cardiovascular
events in diabetic patients.

However, a huge challenge highlighted in this evaluation
is the improved threat of NODM associated with excessive-
dose statins. This locating is constant with several research,
along with Choi et al. [24] and Lee et al. [29], which stated
a higher occurrence of NODM with excessive-depth statins.
The accelerated hazard of NODM has been properly-
documented inside the literature, noting that statins can impair
insulin sensitivity and boom blood glucose tiers, particularly
in people with other threat factors for diabetes [35]. This twin
impact of statins—decreasing cardiovascular hazard even as
increasing the likelihood of diabetes—indicates the want for
cautious affected person tracking, mainly concerning glucose
metabolism [36].

The findings of this meta-evaluation also underscore the
heterogeneity discovered throughout studies, suggesting
that various factors, together with statin kind, dose, patient
demographics, and comorbid conditions, probable contribute
to the variability in outcomes. Studies have shown comparable
variability within the advantages of statins, highlighting
the importance of tailoring statin therapy to person patient
characteristics to optimize each cardiovascular and metabolic
results [37]. This version reinforces the significance of
thinking about a personalized method when prescribing high-
dose statins to diabetic sufferers, taking into consideration
both cardiovascular danger and potential metabolic side
outcomes.

Comparing our findings with medical tips, such as
those from the American College of Cardiology (ACC)
and American Heart Association (AHA), which advocate
excessive-depth statins for high-threat patients, our
consequences align with the current clinical recommendations
for diabetic sufferers at risk of cardiovascular events [38].
However, our evaluate additionally emphasizes the need for
clinicians to stability the cardiovascular advantages of statins
with the capability hazard of NODM. This reinforces the
want for affected person monitoring, consisting of glucose
stages, and adjusting statin therapy while necessary to avoid
unfavorable metabolic consequences.

Limitations

Despite the precious insights furnished with the aid of this
systematic review and meta-evaluation, numerous limitations
must be taken into consideration while deciphering the
findings. Firstly, the research covered inside the analysis
exhibited big heterogeneity in phrases of observe designs,
patient populations, statin sorts, and dosages, which may
additionally make contributions to variability within the
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impact sizes discovered. While a random-effects version
become employed to account for this variability, the
excessive I? statistic shows that elements consisting of statin
type, treatment length, and baseline chance profiles probably
have an effect on the outcomes. This variability may restrict
the generalizability of the findings across different patient
agencies. Additionally, the chance of bias in a few studies,
specifically people with retrospective designs, may want
to impact the validity of the consequences. The reliance
on observational research, a lot of which had limited facts
on confounders, further complicates the interpretation of
causality among statin therapy and cardiovascular effects.
Another problem is the lack of distinctive data on long-term
effects and the effect of statins on NODM across numerous
populations. This evaluate commonly focuses on quick- to
medium-time period outcomes, and extra vast observe-
up research are needed to better understand the lasting
consequences of excessive-dose statin therapy in diabetic
patients.

Future Research

Given the findings of this systematic evaluation and
meta-analysis, future studies must awareness on addressing
the dual impact of excessive-dose statins on cardiovascular
effects and the hazard of NODM. While the beneficial
outcomes of statins in decreasing MACE are well hooked up,
the improved threat of NODM warrants further research into
the long-time period metabolic outcomes of statin remedy in
diabetic patients. Future research should intention to discover
the most efficient dosing regimen for statins, specially in
populations at excessive threat of growing diabetes. Research
investigating the comparative effectiveness of various statins,
such as atorvastatin and rosuvastatin, on both cardiovascular
consequences and diabetes hazard could offer valuable insights
into tailoring therapy for character sufferers. Additionally,
research could attention on adjunctive treatment options to
mitigate the hazard of NODM, including the use of glucose-
reducing retailers in combination with statin therapy. Further
RCTs with large pattern sizes and longer follow-up periods
are needed to assess the lengthy-term protection and efficacy
of excessive-dose statins in diabetic sufferers. Additionally,
subgroup analyses specializing in specific populations,
inclusive of people with prediabetes or older sufferers, may
assist to higher understand the range in treatment results.
Ultimately, future research should are looking for to refine
tips for statin remedy in diabetic sufferers, ensuring each
cardiovascular protection and metabolic protection.

Conclusions

This systematic review and meta -analysis provides strong
evidence that supports the effectiveness of high -stable statin
therapy to reduce MACA on patients with diabetes. The size
of the overall effect indicates that high -color statin reduces
the risk of heart deposits in this high -risk population. These
results confirm the clinical use of high-intensity statin, such
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as atorvastatin and rosuvastatin, to prevent cardiovascular
complications in diabetic patients, which have the
increasing risk of heart disease. However, the potential risk
of NODM related to high-dose statin is an important idea.
Our findings suggest that although statin provides sufficient
heart benefits, they also increase the chances of developing
NODM. This double effect requires a careful, individual
approach to treatment, where health professionals balance
the cardiovascular benefits of statin with potential metabolic
risks. The high difference seen in studies indicates that factors
such as state types, doses, patient demographics and co-
intelligence can contribute to variation in the results. Future
research should focus on determining the optimal statin
therapy regime for patients with diabetes, considering both
cardiovascular risks. Treatment requires subordinate analysis
and long-term random controlled tests to limit the guidelines
and ensure that the benefits of statin are above potential risks,
and finally strengthen the safety and effectiveness of statin
therapy for patients with diabetes.
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