CHALLENGING PCI

Revascularization of
Complex Coronary Artery
Disease in Elderly Patients

A patient-centered approach to managing, discussing, and treating complex coronary disease is

paramount to ensuring optimal individualized outcomes for older patients.

By Eric Rothstein, MD, and Hannah Chaudry, MD

principal challenge of practicing geriatric medi-
cine is the opportunity to care for older adults
with diverse functional capacities.! As chronic
comorbidities increase in prevalence with an
aging population, all physicians, including interventional
cardiologists (ICs), need to understand the nuances of
caring for a patient population with a wide range of
frailty and goals for care."? Age bias interferes with evi-
dence-based health care at all levels of medical training.
Multiple studies demonstrate that medical students pre-
sented with clinical vignettes surrounding surgical man-
agement of breast cancer are less likely to offer a patient-
centered approach to older adults>* This problem does
not improve with experience and training, as studies
evaluating decision-making among surgeons reveal that
they are less likely to offer appropriate evidence-based
strategies to elderly patients or even engage in shared
decision-making,>® with many recommendations made
based predominantly on the “eyeball test.”” The effects of
ageism and age-related bias also permeate into cardiol-
ogy, as older hospitalized patients are less likely to even
be offered appropriate noninvasive and invasive ischemic
evaluation than younger patients.®®
ICs are routinely faced with the decision of whether to
offer complex percutaneous coronary intervention (PCl)
as an option for management of coronary artery disease
(CAD) in older patients. Performing the procedure itself
oftentimes is simpler than having a patient-centered dis-
cussion focused on whether to operate in the first place.
It is easy for even experienced clinicians to become lost
in conflicting evidence, models, and risk calculators when
discussing the nuances of potential risks and benefits of

PCl and putting these into context with other manage-
ment strategies, such as coronary artery bypass grafting
(CABG) versus medical therapy. Further compounding the
difficulty of these discussions in older adults is attempting
to incorporate this risk/benefit calculation into a decision
that aligns with the patient’s overall goals of care.

In general, when evaluating goals for care, elderly
patients prioritize staying independent, avoiding nursing
homes, preserving quality of life (QOL), and symptom
improvement considerably more than living longer.™
Unfortunately, in all major trials evaluating revasculariza-
tion for CAD, these are never treated as primary end-
points. Even SENIOR-RITA, a strategy trial that focused
exclusively on patients aged > 75 years presenting with
non-ST-segment myocardial infarction (NSTEMI), used a
traditional primary composite endpoint of cardiovascular
death and Ml rather than any of the previously mentioned
outcomes shown to matter more to older patients."
Interestingly, this trial showed that an invasive strategy
was associated with a reduction in repeat hospitalizations
for recurrent nonfatal Mls and repeat trips to the cardiac
catheterization laboratory for coronary angiography or PCl
at a later date,"” outcomes that again are arguably more
important for elderly patients than living longer.

As physicians tasked with managing patients with
complex CAD, our job is so much more complex than
simply learning how to perform a DK crush or a reverse
CART (controlled antegrade and retrograde tracking).

It is our responsibility to honor and uphold each indi-
vidual patient’s values and preferences and engage them
in shared decision-making to achieve a consensus sur-
rounding treatment strategies that are in line with both a
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patient’s risk tolerance and their goals for care. As fitness
and frailty levels in older adults correlate very poorly with
individualized patient goals for care,' it is paramount for
the IC as part of a high-functioning heart team to not
only elucidate an older patient’s individualized goals for
care but also advocate for them.” This all must be taken
into account when considering indications for potential
outcomes and safely executing PCl in elderly patients,
regardless of complexity.'®1314

DISCUSSING RISKS AND BENEFITS

Older adults have the highest burden of CAD and the
disease spectrum is often the most complex; however,
they are less likely to be offered appropriate revascu-
larization. Many of the treatment gaps among older
patients may be explained by underrepresentation in
clinical trials.” Regardless, the 2021 American College
of Cardiology/American Heart Association/Society for
Cardiovascular Angiography & Interventions guidelines
place a class | indication on making decisions surround-
ing revascularization, which should be patient-centered
and considerate of patient preferences and goals.’

The conversation surrounding the potential benefits of
PCl with elderly patients should be relatively familiar for
clinicians, as the overwhelming majority of studies pub-
lished examining the benefits of revascularization in elderly
patients compared to younger patients have found that
elderly patients derive just as much benefit from revas-
cularization as their younger counterparts. Specifically, in
an analysis of elderly patients in the GRACE registry, the
Italian Elderly ACS study, the After Eighty study, and the
TACTICS-TIMI 18 study, invasive management of ACS
demonstrated not only a reduction in subsequent MI
and hospitalization but also a significant mortality ben-
efit.”>171° Although these trials included CAD of all com-
plexity levels, because extent of benefit from PCl is pre-
dominantly linked to the magnitude of relief of ischemic
burden?%?! rather than the specific characteristics of the
lesion and associated procedural difficulty, these results
are still applicable to patients presenting with complex
CAD. In the elderly, stable ischemic heart disease popula-
tion with highly complex disease (chronic total occlusions
[CTOs)), it has been demonstrated that patients aged
> 75 years derived just as much benefit from revasculariza-
tion regarding improvements in angina frequency, physical
limitations, and QOL, all of which are associated with out-
comes that appear to matter to most elderly patients.??

Although benefits are clear, discussions about risks asso-
ciated with PCl in complex CAD with older patients, should
be altered substantially from the discussions a clinician
would have with a younger patient. Complications during
PCl are far more prevalent and severe in older patients than
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younger patients. To our knowledge, in every study, regis-
try, or sample of patients with CAD, regardless of the pre-
sentation or treatment strategy, increasing age is associated
with worse outcomes. All contemporary scoring systems
used for prognosticating outcomes in patients present-
ing with acute coronary syndromes (TIMI [thrombolysis

in MI] and GRACE [Global Registry of Acute Coronary
Events] scores), undergoing CABG (Society of Thoracic
Surgeons score and EuroSCORE I1), or undergoing com-
plex PCl (UK-BCIS CHIP, PROGRESS-CTO Complications,
OPEN-CLEAN, and SYNTAX II) show that advanced age

is associated with worse outcomes. Although there are
numerous reasons for a physician to defer offering “high-
risk” invasive procedures to elderly patients, physicians are
overwhelmingly concerned both with the increased risk
of complications and the diminished ability of a patient to
recover from a complication.”?? Although frailty does not
typically affect an individual patient’s goals, it does indeed
impact the risk of post-PCl complications independent

of age.2* Unfortunately, the diversity of patient frailty and
comorbidities in the elderly can make risk-stratifying tools
less reliable in older patients.?> Studies evaluating outcomes
and validating scoring systems in complex and high-risk
interventional procedures have such heterogeneous and
varied inclusion criteria that, while they might work on a
population basis, it becomes challenging to apply them to
an individual patient.2?8 Even scoring systems stratified to
attempt evaluation of the risk of a single complication (per-
foration) in a single subtype of extremely complex lesions
(CTOs) are limited by the significant variability in both
patient characteristics, algorithms, and techniques utilized,
as well as operator ability.?83!

When evaluating complex versus noncomplex PCl in
elderly patients, it is unsurprising that increased-com-
plexity PCl was associated with a higher risk of complica-
tions, with an absolute increased risk of major adverse
cardiac events (MACE) of 6.4%.3? For reference, the
SYNTAX trial that evaluated the effect of lesion complex-
ity on outcomes in all-comers (albeit in a different era of
PCl and with different definitions of lesion complexity)
showed an absolute difference of 9.8% in MACE between
high and low SYNTAX score groups in patients who
underwent PC1.3* Additionally, the SYNTAX trial also
indirectly demonstrated the effects of both institutional
and individual operator skill set variability on outcomes
(Figure 1). All these factors further complicate efforts to
apply data from large trials consisting of different opera-
tors to the patient in front of a clinician.3* In the end,
while these tools work well on the population level, it is
challenging to use them to provide anything more than
a very rough estimate of risk when discussing potential
outcomes with an individual elderly patient.
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again composed of the traditional
MI, and repeat revascularization,
for which CABG demonstrated
superiority.® Interestingly, when
evaluating prespecified QOL out-
comes in this study that correlate
better with those valued by older
patients, physiology-guided PCI
demonstrated earlier improve-
ment in QOL with similar symp-
tom relief at 1 year to CABG.>® To
our knowledge, no major study

: ! 55. e ) has defined “prohibitive risk” for
CABG MACCE (%) PCl, and all of this available evi-

dence, while challenging to digest,

Figure 1. Outcomes of the SYNTAX trial stratified by site, with size of circle adjusted 1S essential for individualized
to the number of patients enrolled at each site, demonstrating the marked variability ~Patient care and highlights the
in both PCl and CABG outcomes at various enrolling sites. MACCE, major adverse car- IMmportance of shared decision-

diac and cerebrovascular events. making. Ultimately, despite these
challenges, we advocate for utiliz-

When trying to present a balanced case for choosing  ing a multidisciplinary heart team approach to incor-
between PCl and CABG, it is important to remember porate a broad base of perspectives to arrive at an ideal
that in the most recent major trial comparing PCl decision for the patient.
to CABG (FAME 3), the primary endpoint was once

Courtesy of Dr. Bill Lombardi.

PCI MACCE(%)

TECHNICAL
CONSIDERATIONS

There are no technical
changes to a complex
PCI that are required
simply because one is
operating on an elderly
patient. Although the
prevalence of coronary
calcium and vessel tor-
tuosity are increased in
elderly patients, there is
no need to alter strate-
gies for plaque modifi-
cation based solely on
patient age.’

However, one must be
mindful of the increased

Figure 2. Octogenarian presenting with anterior STEMI due to acute left anterior descending bleeding risk in elderly
artery occlusion (A). Flow restored after angioplasty (B) with resolution of angina and ST eleva- patients. In all contem-
tions; however, after stent deployment, a large diagonal branch was lost, again resulting in porary models and scor-
recurrence of ST elevation and severe angina with accompanying agitation that was challeng- ing systems evaluating
ing to manage with sedation. Rewiring of the branch was challenging; however, the subintimal ~ the risk of bleeding dur-

space of the diagonal was wired with a medium-weight, jacketed wire through an angled micro-  ing PCl (DAPT, PRECISE-
catheter that was subsequently knuckled forward for STAR into the true lumen (C), followed by DAPT, PARIS Score, and
angioplasty (D), and final kissing balloons to restore flow to the artery (E), with complete resolu-  ARC-HBR),***“' advanced
tion of ischemic symptoms. age is one of the stron-
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Figure 3. Adaptation of “ping-pong” guide technique typical-
ly used for perforation management to treat a nonagenarian
with severe aortic stenosis presenting with cardiogenic

shock due to lateral STEMI with high-grade distal left main
trifurcation disease (A). The patient was rapidly treated with
simultaneous “triple kissing” stents (B, C) delivered through
dual guide catheters to restore flow to all territories (D) and
stabilize the patient.

gest predictors of major bleeding events. For this reason,
clopidogrel is typically the preferred P2Y12 inhibitor for
complex PCl in elderly patients. Additionally, proficiency
in using the radial approach, as well as troubleshooting
commonly faced challenges in radial PCl, allows opera-
tors to reduce the risk of bleeding from femoral access
complications. Oftentimes, the femoral approach is
necessary and even safer for complex cases, so we rec-
ommend meticulous attention to detail with the use of
both fluoroscopic and ultrasound guidance, despite the
conflicting evidence published surrounding any improve-
ments in safety.%243

Additionally, from a pharmacology perspective, operators
must consider the slower metabolism of drugs routinely
administered for conscious sedation and the increased risk
of a “paradoxical reaction” with the associated dangers of
inadvertent gear removal at critical points during the pro-
cedure, and they must be mindful of the underlying theme
of “start low and go slow.” During complex PCl in elderly
patients, time on table is a limited resource, and operators
should remember that improving efficiency through ade-
quate preparation and planning, rapidly cycling through dif-
ferent strategies, and even pursuing investment procedures
such as STAR (subintimal tracking and reentry) (Figure 2)
when appropriate can help improve the safety of a case.

Finally, operators must understand that CABG as a bail-
out may not be an option as the risk is simply too high. For
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this reason, PCl operators are required to be perseverant
and creative in their methods for tackling complex cases
that are typically referred for surgery in younger patients.
Specifically, this has been seen in operators utilizing equip-
ment either “off label” or adapting techniques that were
developed for alternative purposes to approach complex
lesions in elderly patients (Figure 3).

CONCLUSION

Most medical students learn the principle of nonma-
leficence in their first few weeks of education, with some
even repeating the renowned Latin phrase “primum non
nocere” (first, do no harm) in their white coat ceremonies.
This overarching paradigm has been called into question in
the field of bioethics, with experts arguing that beneficence
(first, do good) takes precedence morally over nonmalefi-
cence in medicine.* In contemporary medical practice, the
shift from paternalism to a respect for patient autonomy
has led to individualized and more ethical medical care.>%
In keeping with the spirit of prioritizing patient autonomy,
when discussing revascularization strategies in complex
CAD outside of situations of medical futility, it is not our
place as physicians to decide for our patients whether
they should undergo the risk of complex revascularization,
regardless of their age or frailty. However, it is our duty
to use our expertise to adequately inform our patients of
expected risks and benefits to the best of our ability and
help our patients select a treatment strategy that best
aligns with their personal goals for care using shared deci-
sion-making as part of a high-functioning heart team. ®
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