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EDITORIAL COMMENT
High Risk of Post-Myocardial Infarction
Cardiac Arrest in Young Adults*

Ali H. Jafary, BS,a Tazeen H. Jafar, MD, MPHb,c
I t is widely known that acute myocardial infarc-
tion (AMI) is associated with various potential
undesirable complications ranging from arrhyth-

mias, pericardial inflammation, and cardiopulmonary
arrest (CPA) to death. Although advancements in
treatment, including primary percutaneous interven-
tion (PCI), have reduced post-AMI mortality rates in
the elderly, the reductions have been less marked in
younger adults, especially women.1,2 Unfortunately,
disability and mortality in young adults are associ-
ated with grave social and economic consequences.

In this issue of JACC: Asia, Ando et al3 report a
large retrospective cohort study focused on evalu-
ating in-hospital adverse outcomes and associated
factors in young patients with AMI in Japan who un-
derwent PCI.

The study entailed extracting patient-level data
from the large J-PCI (Japanese Percutaneous Coro-
nary Intervention) registry over 5 years, from January
2014 to December 2018. The study evaluated 213,197
cases, of whom 23,985 (11.2%) were young, aged be-
tween 20 and 49 years, whereas the vast majority
(n ¼ 189,312) were older (50-80 years). The inclusion
criteria for the study were individuals who had both
experienced an AMI based on a protocol-based defi-
nition (n ¼ 277,015) and were aged $19 years and #80
years.

The primary endpoints of interest were: 1) CPA at
presentation to the hospital (asystole, ventricular
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fibrillation, and pulseless ventricular tachycardia that
required cardiopulmonary resuscitation within 24
hours before PCI); 2) in-hospital (30-day) mortality;
and 3) bleeding complications.

As compared with the older patients, younger pa-
tients were predominantly male, had lower levels of
traditional coronary risk factors (eg, diabetes and
hypertension), lower levels of comorbidities (history
of myocardial infarction, history of heart failure,
chronic kidney disease [CKD]) but higher prevalence
of smoking and dyslipidemia (Figure 1). Although the
in-hospital mortality was higher in older compared
with younger patients, the relative risk of CPA at
presentation was about 1.5 times higher in younger
patients than in older patients. Moreover, in a sub-
group analysis restricted to young patients, those
with CPA at presentation had 10-fold higher risk of in-
hospital mortality than counterparts without CPA.
CKD was independently associated was each adverse
endpoint: CPA at presentation, in-hospital mortality,
and bleeding complications.

Thus, Ando et al3 show that only a small proportion
of patients with AMI requiring PCI are young, and
their in-hospital mortality is much lower than in older
patients. However, their findings are alarming: CPA at
presentation is more likely to occur in younger pa-
tients. Furthermore, presentation with CPA substan-
tially elevates the risk of death in younger patients.
These findings are consistent with other studies done
worldwide, albeit of smaller size.

The exact mechanisms behind younger patients
being more susceptible to CPA and possibly related
mortality are poorly understood. Several potential
explanations exist but need further evaluation. First,
“ischemic preconditioning" may play a role here. This
term refers to the notion that the myocardium adapts
to transiently reduced coronary perfusion over time
in several or complex atherosclerotic lesions.4 Older
patients with previous heart and/or coronary disease
have myocardium conditioned to handle transient
reductions in perfusion, perhaps contributing to
lower rates of post-treatment reperfusion injuries
https://doi.org/10.1016/j.jacasi.2022.06.008
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FIGURE 1 Characteristics of Young and Old Patients With Myocardial Infarction in Japan

Comparison of risk factors between young (20-49 years) and older (50-79 years) patients with acute myocardial infarction registered in the J-

PCI (Japan-Percutaneous Coronary Intervention) registry during 2004 to 2008. CKD ¼ chronic kidney disease.
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than in younger patients.5 Younger patients may have
"immature ischemic preconditioning" and therefore
are more likely to present with CPA after AMI. Sec-
ond, differential pathogeneses of AMI in the young vs
older adults could be 1 of the reasons. In older pa-
tients, rupture of atherosclerotic plaques is a common
cause of AMI, whereas coronary vasospasms and
plaque erosion, often a consequence of physical or
emotional stress, are more common in younger pa-
tients.6 Epidemiologic studies suggest a link between
anxiety and psychosocial stress and cardiac arrests.7

Third, the differential risk factors and comorbidities
may also have a unique role in adverse post-AMI
presentation and outcomes between young and
older patients. For example, smoking and dyslipide-
mia were much more common risks in younger pa-
tients. By contrast, diabetes, previous MI, congestive
heart failure, and hypertension were far more com-
mon in older patients, which enhances the likelihood
of ischemic preconditioning, which tends to protect
from CPA. Furthermore, young patients who experi-
enced CPA were more likely to die in the presence of
CKD (Figure 2). This is unsurprising because CKD is an
independent risk factor for CVD mortality, and the
presentation of AMI is often atypical in patients with
CKD.8,9

The main strengths of the work by Ando et al3

include a large database with a sizeable number of
patients <50 years of age, and a comprehensive PCI
registry inclusive of patients from all public and pri-
vate hospitals in Japan with a strong quality assur-
ance program.

However, the findings of Ando et al3 must be
viewed in consideration of several limitations. First
are the potential selection biases inherent to all reg-
istry data. Only patients with AMI who received PCI
qualified for the study. This excludes patients with
AMI who were unable to arrive to a 24-hour PCI-
enabled hospital and those too critically ill (espe-
cially elderly patients) to receive the needed therapy
to meet eligibility criteria.

Second, J-PCI registry data included too few
women. This is surprising because younger women
with diabetes and AMI have been shown to have
higher mortality than younger men.10 Thus, potential
under-representation of women in the J-PCI registry
could affect the validity and generalizability of the
findings.

Third, it is interesting that in the multivariable
models, smoking appeared to lower the risk of
adverse outcomes in patients with AMI. Notwith-
standing the flawed notion of a “smoker’s paradox,”
this seemingly protective association could reflect a
bias on when and how J-PCI collected information
on “current” smoking.11 Patients who experience
AMI, especially those critically ill (and more likely
to have an adverse prognosis), tend to quit smoking
immediately, potentially underestimating the rela-
tionship between smoking and adverse events in a
retrospective study. It is well-established that
smoking is 1 of the most powerful risk factors for
AMI and is associated with adverse outcomes even
after PCI.11,12

Fourth, information on some key socioeconomic
factors (eg, income, employment), co-morbid condi-
tions (eg, Kawasaki disease) and use of oral contra-
ceptives that are associated with AMI were
unavailable.13 Those patients with AMI that receive



FIGURE 2 Characteristics of Young Patients With and Without CPA in Japan

Comparison of risk factors between young presenting with versus without cardiopulmonary arrest (CPA) and registered in the J-PCI

(Japan-Percutaneous Coronary Intervention) registry during 2004 to 2008.
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welfare assistance in Japan are more likely to be
younger and have poorer prognoses.14 It is possible
that the young patients with an excess of these un-
favorable factors thereby leading to higher risk of CPA
at presentation of AMI.

Fifth, the analysis implying higher mortality after
CPA in younger patients was restricted to a subgroup
of younger patients only, which could increase the
possibility of a chance finding.15 Finally, the retro-
spective observational nature of the study precludes
causality in all the relationships. Nevertheless, the
analysis by Ando et al3 provides valuable insights for
future research and has public health implications.

Overall, the findings of Ando et al3 underscore
the necessity of implementing preventative public
health legislation for tobacco control, other healthy
lifestyle measures, and preventive pharmacologic
interventions in patients at high risk of coronary
heart disease.16 Future research is needed to
corroborate these findings and must try to address the
potential under-representation of women in PCI reg-
istries. Etiological research on AMI and adverse out-
comes, and more effective strategies for prevention
and treatment are also needed. Clinicians must also
be aware of the elevated risks of AMI in young pa-
tients and address the potential gender bias by
appropriately evaluating and treating women at high
risk or with AMI.
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