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ABSTRACT
Background: Percutaneous coronary intervention (PCI) is a pivotal treatment for patients with stable coronary artery 
disease (CAD), yet its overall effectiveness remains limited. Despite technological advancements, only about 5% of 
patients receive PCI, comparable to the 5% who are treated with pharmacological therapies. The ongoing debate between 
PCI and optimal drug therapy (ODT) continues, with ethylenediaminetetraacetic acid (EDTA) emerging as a notable 
treatment alternative. This systematic review seeks to compare the outcomes of these interventions and offer guidance for 
clinical decision-making. 

Methods: Adhering to PRISMA 2020 guidelines, this review focused on full-text articles published in English from 2012 
to 2024. To ensure the inclusion of high-quality studies, editorial pieces and review articles were excluded unless they 
included a DOI. A comprehensive literature search was performed across several reputable databases, including 
ScienceDirect, PubMed, and SagePub, to collect relevant research thoroughly. 

Result: The review analyzed over 800 publications from these databases. After an initial screening process, eight studies 
were selected for detailed examination. These selected studies underwent a rigorous review to ensure comprehensive and 
precise evaluation. 

Conclusion: While both EDTA and PCI represent advanced treatment options for CAD, their effectiveness is contested 
due to their complexity and high costs. The systematic review indicates that PCI may offer greater benefits for patients 
with chronic total occlusions (CTO), showing lower mortality and myocardial infarction (MI) rates. Future research should 
prioritize large-scale clinical trials to further elucidate the comparative efficacy of PCI and EDTA.
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INTRODUCTION
In patients with stable coronary artery disease (CAD), the presence of complicated chronic total occlusion (CTO) or 
significant coronary artery stenosis represents a major risk factor for mortality.1,2 Notably, approximately 20% of 
individuals with stable CAD exhibit CTO or severe stenosis.3 Despite advancements in the technology available for 
coronary CTO interventions, percutaneous coronary intervention (PCI) is administered to only about 5% of these patients, 
while the majority are managed with pharmacological treatments.4 PCI involves enhancing myocardial blood flow by 
restoring patency to stenosed or occluded coronary arteries through catheter-based techniques. Observational studies have 
highlighted that PCI can significantly improve patient survival, decrease the necessity for coronary artery bypass grafting 
(CABG), and lower the incidence of subsequent myocardial infarctions (MI).5,6

Despite these findings, clinical guidelines suggest PCI for CTO patients as a means to enhance survival and quality of 
life7-9, yet the rate of PCI utilization remains disappointingly low. The debate over whether PCI or optimal drug therapy 
(ODT) should be the preferred approach for treating CTO patients is ongoing. Several studies have questioned the overall 
benefits of PCI compared to drug therapy, adding to the controversy surrounding its efficacy.10-12 This ongoing debate 
underscores the need for a thorough evaluation of the comparative effectiveness of PCI versus ODT in managing CTO 
lesions and significant coronary stenosis.

Ethylenediamine-tetraacetic acid (EDTA) is a commonly used chelation agent used to treat excesses of minerals like lead 
and mercury in CAD patients. Chelation therapy advocates suggest that EDTA extracts calcium from coronary artery 
lesions, improving coronary artery circulation.13 However, evidence regarding the effectiveness of CT in CAD patients is 
equivocal, with few clinical trials and warnings from the Canadian Cardiovascular Society and the American Heart 
Association.14 A considerable number of CAD patients receive chelation therapy annually, but there is no empirical 
evidence to support its use. Traditional evidence-based therapies are widely available, but patients seek alternatives.15

To address this issue, the purpose of this meta-analysis is to systematically compare the outcomes associated with PCI 
and optimal drug therapy (ODT) such as EDTA for CAD. By aggregating and analyzing data from various studies, this 
systematic review aims to provide a clearer understanding of the relative effectiveness of these treatment options, thereby 
offering valuable insights for clinical decision-making and potentially guiding future treatment protocols.

METHODS

PROTOCOL
The study adhered meticulously to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 
2020 guidelines, demonstrating a strong commitment to methodological excellence. By following PRISMA 2020 
standards, the review process was enhanced in terms of transparency, reproducibility, and rigor. This adherence involved 
employing detailed strategies for literature searching, data extraction, and synthesis of findings, all meticulously designed 
to minimize biases and ensure the reliability of the conclusions.

CRITERIA FOR ELIGIBILITY
This study offers a comprehensive analysis of research conducted over the past decade regarding the efficacy and safety 
of percutaneous coronary intervention (PCI) versus ethylenediaminetetraacetic acid (EDTA) in the treatment of coronary 
artery disease. By systematically reviewing and integrating data from diverse studies, the research seeks to identify trends 
and refine patient care strategies for this complex condition. 

The main aim of this thesis is to highlight significant themes from a wide array of academic literature, thereby deepening 
the understanding of PCI and EDTA's effectiveness and safety. To ensure the analysis's rigor and precision, strict inclusion 
and exclusion criteria were enforced. Only peer-reviewed studies published in English from 2012 to 2024 with a DOI for 
authenticity were considered. Non-research documents such as reviews, editorials, and duplicate articles were excluded 
to preserve the focus and integrity of the dataset.

This meticulous approach guarantees that the data analyzed is both pertinent and dependable, forming a solid basis for 
deriving insightful conclusions and advancing clinical practice.

SEARCH STRATEGY
We used "percutaneous coronary intervention OR PCI OR EDTA OR coronary artery disease.” as keywords. The search 
for studies to be included in the systematic review was carried out using the PubMed, SagePub, and Sciencedirect 
databases.
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Table 1. Search Strategy

Database Search Strategy Hits

Pubmed
("percutaneous coronary intervention" OR "PCI" AND "EDTA" AND “coronary 

artery disease”)
2

Science
Direct

("percutaneous coronary intervention" OR "PCI" AND "EDTA" AND “coronary 
artery disease”)

807

Sagepub
("percutaneous coronary intervention" AND "EDTA" AND “coronary artery 

disease”)
123

DATA RETRIEVAL
The authors conducted a thorough preliminary evaluation of each article by examining its abstract and title to determine 
its relevance before proceeding to an in-depth analysis. Only studies that met the study’s objectives and adhered to the 
predefined inclusion criteria were considered for further review. This method facilitated the identification of consistent 
and clear patterns across the research.

Full-text reviews were confined to articles published in English to maintain uniformity in language. A stringent screening 
process was applied to ensure that only studies directly relevant to the research focus and compliant with all inclusion 
criteria were included. Articles that did not meet these criteria were systematically excluded from the detailed analysis 
and were therefore not part of the final evaluation.

The evaluation process involved a comprehensive review of various elements, including study factors, titles, authors, 
publication dates, research locations, and methodologies. This meticulous approach ensured that the data incorporated 
into the analysis was of the highest relevance and quality, thereby strengthening the validity and reliability of the study’s 
findings.

QUALITY ASSESSMENT AND DATA SYNTHESIS
The authors performed a thorough review of each article's abstract and title to determine which studies merited further 
investigation. Following this preliminary screening, documents identified as relevant underwent a detailed examination. 
The results of this evaluation informed the selection of papers for in-depth review, ensuring that only those with the highest 
relevance were advanced to comprehensive analysis. This stringent approach refined the selection process, facilitating a 
more detailed and nuanced assessment of existing research and its context.
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Figure 1. Article search flow chart

Table 2. Critical appraisal of Study

Parameters

(King-
Shier
et al., 
2012)

(Lama
s et 
al., 
2013)

(Escol
ar et 
al., 
2014)

(Sulta
n et 
al., 
2017)

(Ma et 
al., 
2018)

(Juricic
et al., 
2021)

(Qian
et al., 
2022)

(Ravalli
et al., 
2022)

1. Bias related to temporal 
precedence
Is it clear in the study what 
is the “cause” and what is 
the “effect” (ie, there is no 

confusion about which 
variable comes first)?

Yes Yes Yes Yes Yes Yes Yes Yes

2. Bias related to 
selection and allocation

Was there a control group? No Yes Yes No No Yes No No

3. Bias related to 
confounding factors

Were participants 
included in any 

comparisons similar?
Yes Yes Yes No No Yes No No

4. Bias related to 

Records identified from:
PubMed (n = 2)
Science Direct (n = 807)
Sagepub (n = 123)

Records removed before 
screening:

Duplicate records removed  (n 
= 115)
Records marked as ineligible 
by automation tools (n= 0)
Records removed for other 
reasons (n = 0)

Records screened
(n = 817)

Records excluded
Before 2012 (n = 389)
Wrong study design (n = 401)
Wrong intervention (n = 0)

Reports sought for retrieval
(n = 27)

Reports not retrieved
(n = 17)

Reports assessed for eligibility
(n = 10)

Reports excluded:
Data irrelevant for this topic 
(n = 2)

Studies included in systematic 
review
(n = 8)

Identification of studies via databases and registers
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administration of 
intervention/exposure

Were the participants 
included in any 

comparisons receiving 
similar treatment/care, 

other than the 
exposure or 

intervention of interest? 

No. Yes. Yes. No. No. Yes. No. No.

5. Bias related to 
assessment, detection, 
and measurement of the 
outcome 

Were there multiple 
measurements of the 

outcome, both pre and 
post the 

intervention/exposure? 

No No No No No No No No

Were the outcomes of 
participants included in 

any comparisons 
measured in the same 

way? 

No Yes Yes No Yes Yes Yes Yes

Were outcomes 
measured in a reliable 

way? 
Yes Yes Yes No Yes Yes Yes Yes

6. Bias related to 
participant retention 

Was follow-up 
complete and, if not, 

were differences 
between groups in 

terms of their follow-up 
adequately described 

and analyzed? 

No Yes Yes No Yes Yes Yes Yes

7. Statistical conclusion 
validity 

Was appropriate 
statistical analysis 

used? 
Yes Yes Yes No Yes Yes Yes Yes

RESULT
We commenced our investigation by systematically collecting a substantial range of articles from esteemed databases 
including ScienceDirect, PubMed, and Sage Publications. Following a rigorous three-stage screening process, we 
identified eight papers that were highly relevant to our systematic review. We then selected specific topics for detailed 
analysis and conducted a comprehensive evaluation of each report. To streamline our study, we have provided a concise 
summary of the evaluated findings in Table 3.

Table 3. The literature included in this study
Author Origin Method Sample Result

King-Shier et 
al.13 (2012)

Canada Cross Sectional
167

participa
nts

Chelation therapy is a 
treatment that aims to improve 
heart health by reducing the 
risk of heart disease. Factors 
such as previous experience, 
openness to alternative 
treatments, satisfaction with 
traditional care, physician 
opinion, costs, perceived 
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access to a provider, current 
health state, and desire to do 
everything for heart health 
influence the decision to use 
chelation therapy.

Lamas et al.16

(2013)
USA RCT

1708 
participa

nts

The study found that EDTA 
chelation had a similar effect 
on the components of the 
primary endpoint other than 
death, such as myocardial 
infarction, stroke, coronary 
revascularization, and 
hospitalization for angina. 
The effect was similar to its 
overall effect, with no effect 
on total mortality. The study's 
conclusions were not altered 
by patient dropout or varying 
treatment compliance.

Escolar et 
al.17 (2014)

USA RCT
633

participa
nts

EDTA chelation significantly 
reduced all-cause mortality 
and secondary end points, but 
after Bonferroni adjustment 
for multiple subgroups, the 
results were no longer 
significant. The number 
needed to treat to reduce 1 
primary end point over 5 years 
was 6.5, and there was no 
reduction in events in non-
diabetes mellitus, resulting in 
a treatment by diabetes 
mellitus interaction.

Sultan et al.18

(2017)
USA Review -

EDTA, or disodium edetate, is 
widely used for chelation 
therapy to prevent 
cardiovascular disease, but its 
efficacy remains unclear. 
Results from the National 
Institute of Health-sponsored 
Trial to Assess Chelation 
Therapy (TACT) in patients 
after myocardial infarction 
have sparked renewed interest 
in its role in treating coronary 
artery disease. However, the 
evidence is insufficient to 
recommend routine use, 
especially in post-MI diabetic 
patients.

Ma et al.19

(2018)
China Meta Analysis 5 studies

A meta-analysis of five 
studies found that PCI 
significantly improved all-
cause death, cardiac death, 
and major adverse cardiac 
events compared to OMT. 
However, there were no 
differences in myocardial 
infarction (MI) and stroke. 
The results of the propensity-
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matched subgroup were 
consistent with the main 
analysis. In the IRA subgroup, 
PCI reduced mortality risks 
but no difference was 
observed in MI.

Juricic et al.20

(2021)
Serbia RCT

100
participa

nts

A study randomized 100 
patients with CTO into PCI 
CTO or OMT groups. During 
the mean follow-up, PCI 
patients reported less physical 
activity limitations, less 
frequent angina episodes, 
better QoL, greater treatment 
satisfaction, and borderline 
differences in angina stability 
compared to OMT patients. 
There were no significant 
differences in SAQ scores in 
the PCI group.

Qian et al.21

(2022)
China Meta Analysis

12 
studies

A study comparing PCI and 
ODT patients found a 
significant difference in the 
probability of myocardial 
infarction and patient 
mortality. However, there was 
no significant difference in 
stroke, revascularization, or 
patient quality of life. 
Performance bias and 
detection bias were unclear in 
the included studies, 
highlighting the need for 
caution in PCI and ODT 
procedures.

Ravalli et 
al.22 (2022)

USA
Systematic 

Review
24 

studies

EDTA treatment has shown 
improvement in patients with 
preexistent cardiovascular 
disease (CVD), with the 
largest improvements 
observed in studies with high 
diabetes and severe occlusive 
arterial disease prevalence. A 
meta-analysis of four studies 
showed an ankle-brachial 
index improvement of 0.08 
from baseline, indicating a 
significant improvement in 
treatment outcomes.

DISCUSSION
The incidence of stable coronary heart disease (CHD) varies between genders, with reported rates of 2–11% in men and 
3–9% in women, with a notable correlation to advancing age.23 Advances in percutaneous coronary intervention (PCI) 
technology and equipment have markedly improved patient outcomes, including symptom relief, quality of life, and 
overall prognosis.21 In parallel, the progress in drug therapies, including the development and clinical application of new 
medications, has also significantly advanced the management of stable angina pectoris.24-26 However, despite the 
minimally invasive nature of PCI, it is not without risks. Potential complications such as stent shedding, stent thrombosis, 
and contrast nephropathy, along with the necessity for ongoing medication to mitigate these risks, make PCI more complex 
and costly compared to drug therapy alone. Consequently, the debate persists regarding whether PCI offers superior 
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efficacy compared to pharmacological treatments in managing stable coronary heart disease, particularly for patients with 
chronic total occlusions (CTO).

The definition of stable coronary artery disease (CAD) remains inconsistent across studies. The trials included in this 
meta-analysis utilized varying angiographic criteria to define significant coronary artery stenosis, and few provided 
detailed descriptions of clinical symptoms associated with angina. This variability may impact the generalizability of the 
findings across different patient populations included in other studies. Furthermore, advancements in medical therapy, 
including high-dose statins and antiplatelet agents, have become standard practice, which could account for the observed 
lack of significant difference in all-cause mortality between PCI and optimal drug therapy (ODT) treatments such as 
EDTA in recent trials.27,28 This observation highlights the evolving effectiveness of contemporary medical therapies for 
stable CAD patients, which may influence the perceived advantages of PCI over drug therapy.

Our systematic review, which incorporated data from 8 studies, suggests that PCI may offer greater benefits for patients 
with CTO compared to EDTA, evidenced by lower mortality and myocardial infarction (MI) rates among those who 
underwent PCI. These findings are aligned with some previously reported conclusions.19,29 Nonetheless, the study is not 
without limitations. The included studies varied in terms of stent types, medication regimens, and follow-up durations, 
which introduces potential bias and reduces the robustness of the results. Additionally, some older trials may not accurately 
reflect the efficacy of current treatments, and variations in disease severity among patients further complicate the analysis. 
To address these limitations and provide more definitive conclusions, future research should focus on large-scale, multi-
center clinical trials that can more accurately assess the comparative efficacy of PCI and EDTA in coronary artery disease 
management.

CONCLUSION
Coronary artery disease is a prevalent issue, with rates varying between genders. Advances in PCI technology have 
improved patient outcomes, including symptom relief and quality of life. However, PCI is more complex and costly than 
drug therapy, and its effectiveness is debated. The definition of stable coronary artery disease (CAD) remains inconsistent 
across studies, and advancements in medical therapy, such as high-dose statins and antiplatelet agents, have become 
standard practice. A systematic review suggests that PCI may offer greater benefits for patients with CTO compared to 
EDTA, with lower mortality and MI rates among those who underwent PCI. Future research should focus on large-scale, 
multi-center clinical trials to assess the comparative efficacy of PCI and EDTA in coronary artery disease management.
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