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‘ W) Check for updates‘

Ischaemic heart disease: innovations in diagnosis and comprehensive

management

Ischaemic heart disease (IHD) remains a major global
health challenge, necessitating continuous advancements
in its diagnosis and management [1,2]. Accurate risk
assessment and early detection are critical to preventing
adverse outcomes and guiding effective interventions.
Alongside traditional diagnostic methods, the integration
of non-invasive imaging and biomarker evaluation has
enhanced precision in identifying at-risk patients [3-8].
Advances in therapeutic strategies, including optimised
pharmacological treatments and innovative interven-
tional techniques, have significantly improved patient
outcomes [9]. Comprehensive management approaches
now emphasise personalised care, addressing both the
underlying pathology and patient-specific risk factors
[10]. Post-intervention strategies such as cardiac rehabil-
itation and lifestyle modifications have further contrib-
uted to reducing morbidity and enhancing recovery
[11,12]. These developments highlight the importance of
a multifaceted approach in tackling the complex chal-
lenges posed by IHD.

Endothelial dysfunction is a key pathological feature in
the development and progression of cardiovascular dis-
eases, including coronary artery disease (CAD) [13]. It is
characterised by impaired vasodilation, increased inflam-
mation, and a pro-thrombotic state, all of which contrib-
ute to vascular damage and reduced blood flow. Factors
such as oxidative stress, inflammation, and an imbalance
in nitric oxide production play pivotal roles in its onset
[14]. Beyond traditional risk factors like hypertension, dia-
betes, and smoking, psychosocial factors have also been
increasingly recognised as important contributors to
endothelial dysfunction. A study of 200 patients revealed
that those with severe coronary stenosis had higher lev-
els of anxiety, depression, and Type A behaviour, along-
side lower social support [15]. These factors negatively
correlated with endothelial function, including vasodila-
tion and nitric oxide synthesis. Anxiety, depression, Type
A behaviour, and low social support were identified as
independent contributors to endothelial dysfunction.
Addressing these psychosocial elements may reduce car-
diovascular risks and improve vascular health. Integrating
psychosocial care into CAD management could enhance
prevention and treatment outcomes.

Type 2 diabetes mellitus (T2DM) and metabolic
dysfunction-associated fatty liver disease (MAFLD) are
linked to systemic inflammation, endothelial dysfunction,
and increased risks of cardiovascular and skeletal com-
plications [16]. Endothelial dysfunction, measured by

flow-mediated dilation (FMD), and reduced bone mineral
density (BMD) are significant markers of these risks.
Investigating the relationship between vascular health
and skeletal health may offer insights into early diagnos-
tic and treatment strategies for at-risk populations. The
relationship between vascular endothelial function and
BMD in T2DM patients with MAFLD was explored in 872
patients [17]. FMD was positively associated with BMD
and negatively correlated with fracture risk and osteopo-
rotic history in MAFLD (+) patients with FMD < 4%, par-
ticularly in females, but no associations were observed
in MAFLD (-) patients or those with FMD > 4%. These
findings suggest that decreased FMD may signal reduced
BMD and higher fracture risk, emphasising its potential
in early osteoporosis diagnosis for this population.

Achieving low-density lipoprotein cholesterol (LDL-C)
targets is a critical component of reducing cardiovascular
risk, particularly in patients with atherosclerotic cardiovas-
cular disease (ASCVD) or at high risk [18]. Lipid-lowering
therapies, including statins, ezetimibe, and PCSK9 inhibi-
tors, play a key role in managing these risks. T2DM,
closely linked to CAD, further complicates cardiovascular
risk due to the role of insulin resistance (IR) in disease
progression. The triglyceride-glucose (TyG) index, a
marker for IR, was studied to assess its association with
CAD severity in T2DM patients [19]. A strong positive cor-
relation was observed between the TyG index and SYNTAX
score, which measures CAD severity. The TyG index
demonstrated high predictive power for moderate to
severe CAD, with an area under the ROC curve of 0.79.
Higher TyG index and LDL-C levels were associated with
significantly increased risks of severe CAD. These findings
suggest the TyG index is a valuable tool for identifying IR
and assessing CAD risk in T2DM patients.

Coronary artery calcium (CAC) scoring is a critical tool
for assessing cardiovascular risk, providing valuable infor-
mation about the burden of atherosclerotic plaque in the
coronary arteries [20]. It is widely used to guide risk strat-
ification and inform treatment decisions, particularly in
patients with intermediate cardiovascular risk [21].
However, concerns about radiation exposure during CAC
scoring remain a significant consideration, especially for
younger patients or those requiring repeated imaging
over time. A low-dose protocol using reduced tube cur-
rent, lower kilovoltage peak, and advanced iterative
reconstruction was compared to the standard method for
reliability and safety [22]. CAC scores obtained with the
low-dose protocol strongly correlated with those from
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the standard protocol (r=0.99), with a formula developed
to adjust low-dose scores for precise equivalence.
Validation showed excellent agreement in scores and risk
classification between the two methods. The low-dose
approach reduced radiation exposure by 88.87%, offering
significant  safety advantages. This reliable and
low-radiation alternative is especially suitable for screen-
ing low-to-intermediate risk populations.

Detecting significant coronary artery stenosis in
patients with stable angina pectoris is challenging, and
conventional echocardiography has limitations in assess-
ing longitudinal mechanics. Two-dimensional strain echo-
cardiography (2D-STE) offers improved diagnostic accuracy
for identifying myocardial ischaemia and coronary artery
stenosis [23-25]. In a study of 70 patients, global longitu-
dinal strain (GLS) was significantly lower in those with
severe coronary artery disease (CAD) compared to those
with normal or non-obstructed arteries [26]. A GLS cut-off
of —17.35% predicted significant stenosis with 97.6% sen-
sitivity and 93.3% specificity. Segmental longitudinal
strain (SLS) was also effective in identifying lesions in

specific coronary territories, with high sensitivity and
specificity across the left anterior descending artery (LAD),
left circumflex artery (LCX), and right coronary artery
(RCA). These findings highlight 2D-STE as a valuable tool
for diagnosing significant coronary stenosis and localising
affected coronary territories in stable angina patients.
Trans-radial coronary angiography (TR-CAG) is a pre-
ferred diagnostic approach due to its reduced risk of
complications compared to transfemoral access, with
Judkins and Tiger-ll catheters as commonly used tools
[27]. Tiger-ll catheters stand out for their significant
advantages, including reduced fluoroscopy time, shorter
procedural durations, and lower contrast volume, making
them particularly beneficial for patients at risk of
contrast-induced nephropathy or requiring multiple pro-
cedures [28]. The lower incidence of radial artery spasm
associated with Tiger-ll catheters enhances patient com-
fort and minimises procedural difficulties, improving over-
all outcomes. Despite these differences, both Tiger-Il and
Judkins catheters demonstrate comparable success rates
and radiation exposure, ensuring the reliability of either

Figure 1. Forest plots comparing the safety and efficacy of tiger Il versus judkins catheters in trans-radial coronary angiogram.
(A) Total fluoroscopy time; (B) Procedural time; (C) Total contrast volume usage (from reference [28]).
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Figure 2. ROC curves of the uric acid, creatinine, serum uric acid to serum creatinine ratio (SUA/SCr), the uric acid to albumin
ratio (UAR), C-reactive protein to albumin ratio (CAR), and systemic immune inflammation index (SIl) in predicting the NRP.
Compared with other derived biomarkers, area under the curve of the SUA/SCr was adequate and better in predicting the devel-

opment of NRP (from reference [36]).

choice. The efficiency and reduced resource demands of
Tiger-ll catheters are especially advantageous in
high-volume catheterisation labs, enabling faster patient
throughput without compromising safety or outcomes.
Their nephroprotective benefits further position them as
a preferred option for at-risk populations. These com-
bined factors underscore the value of Tiger-Il catheters as
a practical and effective choice for TR-CAG procedures
across various clinical scenarios (Figure 1).

Reducing microvascular obstruction (MVO) and infarct
size, while promoting effective reperfusion and minimis-
ing inflammation, is a critical goal in managing ST-segment
elevation myocardial infarction (STEMI) patients, particu-
larly those with a high thrombotic burden undergoing
primary percutaneous coronary intervention (pPCl)
[29,30]. Distal intracoronary infusion of glycoprotein llb/
llla (Gpllb/llla) inhibitors, such as tirofiban, has emerged
as a promising approach, offering targeted delivery of the
drug directly to the affected area. This method bypasses
systemic circulation barriers and overcomes microvascular
resistance, ensuring improved drug penetration to jeop-
ardised myocardial tissue. Among 75 STEMI patients with
high thrombus burden or slow-flow/no-reflow phenom-
ena, intracoronary infusion of Gpllb/llla inhibitors was
associated with improved outcomes compared to sys-
temic intravenous infusion [31]. Cardiac magnetic reso-
nance imaging (MRI) showed significantly lower MVO
(p=0.048) and reduced infarct size (p=0.030) in patients
receiving intracoronary tirofiban. Baseline characteristics
between the two groups were generally similar, with the
exception of a lower diabetes rate in the intracoronary
infusion group (p=0.006). The findings highlight that

directly delivering Gpllb/llla inhibitors to the infarct-related
artery improves drug efficacy by overcoming microvascu-
lar resistance and ensuring targeted platelet inhibition.
This approach may reduce myocardial damage, improve
recovery, and enhance long-term outcomes in high-risk
STEMI patients undergoing pPCl. By providing more pre-
cise therapy, distal intracoronary infusion of tirofiban
shows promise as a valuable strategy in optimising out-
comes for patients in this critical population.

The no-reflow phenomenon (NRP) is a significant com-
plication in patients with non-ST-elevated acute coronary
syndrome (NSTE-ACS), often leading to poor outcomes
despite successful revascularization. It is characterised by
impaired blood flow in the microvasculature despite the
successful opening of the epicardial coronary artery, typ-
ically caused by microvascular damage, inflammation, or
distal embolisation [32-35]. Identifying reliable predictors
for NRP is crucial for improving management and pre-
venting complications. The serum uric acid to serum cre-
atinine ratio (SUA/SCr) has emerged as a potential marker
for predicting NRP [36]. Patients with NRP exhibited sig-
nificantly higher SUA/SCr ratios, SUA to albumin ratios
(UAR), C-reactive protein to albumin ratios (CAR), and sys-
temic immune inflammation (SIl) index levels compared
to those without NRP. Multivariate analysis identified SUA/
SCr, UAR, CAR, and Sl index as independent predictors of
NRP, with SUA/SCr demonstrating the highest predictive
value. A SUA/SCr ratio >5.34 predicted NRP with 75%
sensitivity and 55% specificity (Figure 2). These findings
suggest that the SUA/SCr ratio is a practical and reliable
tool for predicting NRP in NSTE-ACS patients, aiding in
better risk stratification and management.
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In this issue of Acta Cardiologica, several focus images
highlighting interesting cases have also been reported
[37-45].
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