Received: 27 June 2024 Accepted: 2 December 2024

DOI: 10.1002/agm2.12381

COMMENTARY

Aging Medicine e WILEY

OCT-guided PCIl in elderly patients

Yanwen Fang | Mengyue Yu

Department of Cardiology, Fuwai Hospital, National Center for Cardiovascular Diseases, Chinese Academy of Medical Sciences and Peking Union Medical

College, Beijing, China

Correspondence

Mengyue Yu, Department of Cardiology, Fuwai Hospital, National Center for Cardiovascular Diseases, Chinese Academy of Medical Sciences and Peking Union

Medical College, Beijing, China.
Email: yumy73@163.com

According to the latest official report, the incidence and mortality
rates of cardiovascular diseases continue to rise in China.! Among
these, coronary heart disease (CHD) represents the most signifi-
cant threat to public health and imposes substantial social burdens.
Percutaneous coronary intervention (PCI) has rapidly advanced as a
key treatment modality for CHD. With an aging population, the num-
ber of PCls performed in China is projected to increase over the long
term. To enhance the prognosis for patients with CHD, it is essential
to improve the quality of care while ensuring a reasonable growth
in the volume of procedures. In recent years, intravascular imaging-
guided PCl has emerged as a crucial approach for the precise optimi-
zation of PCl procedures in clinical practice. This imaging primarily
encompasses intravascular ultrasound (IVUS) and optical coherence
tomography (OCT). Since the 1990s, a wealth of clinical evidence
has been published regarding the efficacy and safety of IVus.2®
However, despite OCT's superior image resolution, high-quality ev-
idence concerning its impact on patient prognosis remains limited
due to its more recent application. Results from two clinical trials
comparing OCT-guided PCI with angiography-guided PCl were pre-
sented at the European Society of Cardiology Annual Meeting 2023
and subsequently published in the New England Journal of Medicine.
The OCTOBER study demonstrated that OCT-guided PCI enhances
clinical outcomes for complex bifurcation lesions.* Conversely, the
ILUMIEN IV study reported negative findings. Although OCT-guided
PCI achieved a larger postoperative minimum stent area (MSA) in
clinically high-risk patients and/or high-risk coronary lesions, there
was no significant difference in the incidence of target vessel failure
(TVF) at 2 years between the two groups.® These contrasting results
invite a deeper examination of the prognostic value of OCT-guided
PCI. Therefore, this article provides a comprehensive review of the
clinical significance and application of OCT-guided PCl in elderly pa-

tients, informed by an analysis of these two trials.

To effectively interpret randomized controlled trials (RCTs)
and integrate their findings into clinical practice, adherence to the
“PICOS principle,” which encompasses Population, Intervention,
Comparison, Outcome, and Study design, is crucial. An analysis
of the two clinical trials presented in Table 1 highlights that both

TABLE 1 Comparison of two trials.

The ILUMIEN IV
The OCTOBER study study
Population Patients with bifurcation Patients with
lesions high clinical and/
or high coronary
artery lesion risk
Average age 65.6years 66.3years
Diabetes 16.7% 42.0%
Bifurcation lesions  100% 3.3%
Long or multiple Unknown 67.4%

lesions™

Intervention OCT-guided PCI OCT-guided PCI

Comparison Angiography-guided PCI Angiography-

guided PCI
Primary end point MACE** MSA and TVF***
Median follow-up 2years 2years

Study design Multicenter RCT Multicenter RCT

Abbreviations: MACE, major adverse cardiac events; MSA, minimum
stent area; OCT, optical coherence tomography; PCl, percutaneous
coronary intervention; RCT, randomized controlled trials; TVF, target
vessel failure.

*Expected stent length longer than 28 mm. **A composite of cardiac
cause, target-lesion myocardial infarction, or ischemia-driven target-
lesion revascularization. ***A composite of death from cardiac causes,
target-vessel myocardial infarction, or ischemia-driven target-vessel
revascularization.
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studies are direct RCTs assessing the effectiveness of OCT com-
pared to angiography-guided PCl and share similar definitions for
their primary end points. However, the inclusion criteria exhibit no-
table differences. The OCTOBER study is dedicated to validating the
use of OCT specifically in true bifurcation lesions with clear indica-
tions for PCI. In contrast, the ILUMIEN |V study considers a more
diverse population with a wider range of lesions. Understanding
that patients with high-risk profiles and complex lesions might de-
rive greater benefits from OCT-guided PCI, the ILUMIEN IV study
incorporates individuals exhibiting high clinical and/or coronary ar-
tery lesion risks. High clinical risk is categorized by diabetic patients
undergoing drug treatment, while high coronary artery lesion risk
includes factors such as recent myocardial infarction, anticipated
stent lengths exceeding 28 mm, bifurcation lesions necessitating
two stents, severe calcification, chronic total occlusion, or diffuse
and multifocal in-stent restenosis. Unlike the OCTOBER study,
which examined all bifurcated lesions, nearly 70% of the coronary
lesions in the ILUMIEN IV study were either long or multiple lesions,
with bifurcated lesions representing only about 3%. This disparity
in lesion characteristics indicates that the negative outcomes of the
ILUMIEN IV study do not contradict the positive results observed in
the OCTOBER study, thus providing robust evidence for the clinical
adoption of OCT-guided PCl in the treatment of bifurcated lesions.
The ILUMIEN IV study was developed following the positive
outcomes of the ILUMIEN Il study, which conducted a randomized
comparison of coronary angiography, IVUS, and OCT-guided PCI.
This prior investigation demonstrated that the strategy of stent opti-
mization using OCT was safe, with the postoperative MSA achieved
through OCT being comparable to that obtained with IVUS, partic-
ularly concerning primary efficacy end points.® Moreover, findings
from an earlier study indicated that a larger postoperative MSA
resulting from IVUS-guided PCI is the most significant predictor
of preventing TVF within a 2-year period.7 Consequently, the co-
primary end points for the ILUMIEN IV study were established to
evaluate both the primary imaging end point, MSA, and the key clin-
ical end point, TVF, to determine whether OCT-guided PCI could
yield a greater postoperative MSA and potentially enhance clinical
outcomes. However, the results revealed that, although the OCT
group attained a larger postoperative MSA, this did not lead to a sta-
tistically significant reduction in the occurrence of clinical end point
events. This observation challenges earlier findings that associated
MSA with improved clinical outcomes. The researchers posited that
the inability to meet the clinical end point in the ILUMIEN IV study
might be influenced by the COVID-19 pandemic. Despite the inclu-
sion of patients with diabetes or high-risk coronary artery lesions,
the rates of ischemia-driven target vessel revascularization in both
the OCT and angiography groups were relatively low (5.6%) when
compared to other clinical trials. This discrepancy may be explained
by the constraints on medical resources during the pandemic and the
difficulties in ensuring timely revascularization as symptoms arose.
Coronary artery lesions in elderly patients are generally more
intricate compared to those observed in younger individuals. Such
complexity is often a result of cumulative exposure to various risk
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factors over time, coupled with the physiological changes associ-
ated with aging.® In the OCTOBER study, the mean age of par-
ticipants was recorded at 65.6years, while the ILUMIEN IV study
reported a mean age of 66.3years, indirectly highlighting this
trend of increasing complexity in lesions among older populations.
The findings from the OCTOBER study advocate for the appli-
cation of OCT in guiding PCI specifically for bifurcated lesions,
deeming it a suitable strategy. Although the ILUMIEN |V study did
not meet its primary clinical end point, the advantages related to
achieving a larger MSA remain significant and worthy of attention.
Considering the rapid aging population in China, employing OCT to
optimize PCIl for complex and high-risk lesions is expected to yield
considerable benefits. Future investigations should prioritize the
identification of patient demographics most likely to benefit from
this approach, particularly focusing on the characteristics of their
coronary artery lesions.

It is important to highlight that the prevalence of left main cor-
onary artery (LMCA) lesions is notably high among elderly patients.
IVUS is a well-established imaging modality with substantial evi-
dence supporting its use in guiding PCI for LMCA lesions,” ! and it
is endorsed by various domestic and international guidelines as well
as expert consensus. >3 Conversely, the evidence regarding the ap-
plication of OCT in LMCA lesions remains limited, and concerns re-
garding its use in this context persist. Firstly, OCT imaging requires
the flushing of a contrast agent through the guide catheter to dis-
place blood. The large diameter of the LMCA necessitates that op-
erators possess advanced flushing techniques to obtain clear images
without inflicting significant damage to the coronary artery or induc-
ing cardiac ischemia. Secondly, accurately positioning the guiding
catheter can pose challenges when the lesion is located at the open-
ing of the LMCA, complicating the completion of the OCT imaging
process. Nevertheless, a prospective multicenter study published in
2021 demonstrated the safety and efficacy of OCT in optimizing PCI
strategies for LMCA lesions.'* The high resolution of OCT offers dis-
tinct advantages in assessing plaque composition and stent expan-
sion, suggesting that LMCA lesions should not be deemed off-limits
for OCT. However, meticulous attention must be given to the selec-
tion and coaxial alignment of the guide catheter, and the procedure
should be conducted by experienced interventional cardiologists. It
is noteworthy that the proportion of LMCA bifurcation lesions in the
OCTOBER study was only 18.9%, which is lower than the initially
planned percentage. Consequently, additional clinical evidence is
required to establish the safety and effectiveness of OCT in guiding
interventions for left main bifurcation lesions.

In addition to the concerns regarding LMCA lesions, it is imper-
ative to address the risk of kidney injury associated with the use of
contrast agents. OCT-guided PCI typically necessitates a higher dos-
age of contrast agent. In the ILUMIEN 1V study, the average dosage
of contrast agent in the OCT group was 231.9 +88.2mL, in contrast
to 198.3+81.7mL in the control group. In elderly patients, both
the volume of the kidneys and renal blood flow gradually decrease,
resulting in a decline in glomerular filtration rate. Consequently,
the incidence of contrast-induced acute kidney injury (CI-AKI) is
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significantly elevated in elderly individuals compared to younger pa-
tients. Furthermore, impaired renal function, diabetes, and the dos-
age of contrast agents are critical risk factors for CI-AKI.Y Therefore,
for elderly patients, particularly those with chronic kidney disease or
diabetes, a comprehensive assessment of the risk for CI-AKI should
be conducted prior to OCT-guided PCI. It is essential to ensure that
patients are adequately hydrated and to minimize the unnecessary
use of contrast agents.

In conclusion, the OCTOBER study offers compelling evidence
for the efficacy of OCT-guided PCI in treating bifurcation lesions,
while the ILUMIEN IV study underscores the capability of OCT-
guided PCI to achieve a larger MSA. However, the correlation be-
tween a larger MSA and improved clinical outcomes necessitates
further investigation. Future research should focus on identifying
patient populations that are more likely to benefit from this tech-
nique, particularly in relation to the characteristics of their coronary
artery lesions. Given the tendency for coronary lesions in elderly
patients to be more complex, the enhanced imaging resolution pro-
vided by OCT presents significant potential for optimizing PCl in this
demographic. Furthermore, the use of OCT in bifurcation lesions
involving the LMCA merits additional exploration, and the risk of Cl-

AKI warrants increased attention.
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