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BACKGROUND Type 2 myocardial infarction (MI) results from coronary supply and demand imbalance and has a poor

prognosis. It is crucial to identify potential sex-based differences in the prevalence and nature of coronary artery disease

(CAD) within this population.

OBJECTIVES The purpose of this study was to evaluate sex-based disease differences in type 2 MI among patients

evaluated with coronary computed tomography angiography and fractional flow reserve.

METHODS In a single-center, prospective study, patients with strictly adjudicated type 2 MI underwent coronary

computed tomography angiography with fractional flow reserve.

RESULTS Among 50 study participants enrolled, 50% were women. A similar mix of MI precipitants was present in both

sexes. ST-segment depression was more common in women (64% vs 32%), while men were more likely to have T wave

inversion (68% vs 36%). Women and men had comparable coronary artery calcium scores (median: 152 [Q1, Q3: 45, 762]

vs 234 [Q1, Q3: 56, 422]). Prevalence of any CAD (84% vs 100%), obstructive CAD (24% vs 28%), and hemodynamically

significant focal stenosis (20% vs 32%) were similar between sexes. Total plaque volume was similar between sexes, but

women had significantly lower levels of low-attenuation plaque (median: 3 [Q1, Q3: 1, 7] vs 9 [Q1, Q3: 3, 14]).

CONCLUSIONS Among patients with type 2 MI, prevalence of any CAD and obstructive CAD did not differ according to

sex. Total plaque volume was similar between sexes, but women had a lower volume of low-attenuation plaque

(DEFINing the PrEvalence and Characteristics of Coronary Artery Disease Among Patients With TYPE 2 Myocardial

Infarction Using CT-FFR [DEFINE TYPE2MI]; NCT04864119) (JACC Adv 2024;3:100795) © 2024 The Authors. Published

by Elsevier on behalf of the American College of Cardiology Foundation. This is an open access article under the CC BY

license (http://creativecommons.org/licenses/by/4.0/).
N 2772-963X https://doi.org/10.1016/j.jacadv.2023.100795

m the aDivision of Cardiology, Department of Medicine, Massachusetts General Hospital, Boston, Massachusetts, USA;

ardiovascular Division, Department of Medicine and Radiology, Brigham and Women’s Hospital, Boston, Massachusetts, USA;

eartFlow Inc, Mountain View, California, USA; dDepartment of Medicine, Massachusetts General Hospital, Boston, Massachu-

ts, USA; eDivision of Cardiovascular Imaging, Department of Radiology, Massachusetts General Hospital, Boston, Massachu-

ts, USA; and the fHeart Failure and Biomarker Clinical Trials, Baim Institute for Clinical Research, Boston, Massachusetts, USA.

e authors attest they are in compliance with human studies committees and animal welfare regulations of the authors’

titutions and Food and Drug Administration guidelines, including patient consent where appropriate. For more information,

it the Author Center.

nuscript received October 18, 2023; revised manuscript received November 10, 2023, accepted November 10, 2023.

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
https://clinicaltrials.gov/study/NCT04864119
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.jacadv.2023.100795
https://www.jacc.org/author-center
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jacadv.2023.100795&domain=pdf
http://creativecommons.org/licenses/by/4.0/


ABBR EV I A T I ON S

AND ACRONYMS

CAC = coronary artery calcium

CAD = coronary artery disease

CCTA = coronary computed

tomography angiography

ECG = electrocardiogram

FFRCT = fractional flow reserve

hs-cTnT = high-sensitivity

cardiac troponin T

MI = myocardial infarction
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T ype 2 myocardial infarction (MI) is a
distinct MI subtype resulting from
an imbalance in coronary blood sup-

ply and myocardial demand.1 This subtype of
MI is frequently encountered in clinical prac-
tice, and studies adjudicating consecutive
patients undergoing troponin testing suggest
that type 2 MI has become as common as
type 1 MI.2 Patients who experience a type 2
MI event have a high rate of recurrent cardio-
vascular events.3,4 Individuals with type 2 MI
have a 3.5-fold higher relative risk of major
adverse cardiovascular events than individuals
without troponin elevation.5

Unlike type 1 MI, for which sex differences in
clinical characteristics, treatment strategies, and
outcomes are well documented,6,7 very little is known
about sex differences in type 2 MI, despite women
constituting a higher proportion of type 2 MI cases
than type 1 MI.8 Limited retrospective data have
suggested that women with type 2 MI have a better
long-term prognosis than men with type 2 MI,9 but
with conflicting data regarding in-hospital or short-
term prognosis.10-12 Differences in the prevalence of
coronary artery disease (CAD) may contribute to the
divergent long-term prognosis for women and men
with type 2 MI.9 Two retrospective studies observed
that women with type 2 MI had a lower prevalence of
obstructive disease than men.9,11 However, retro-
spective studies examining the prevalence of CAD
among type 2 MI individuals have been significantly
limited by reporting a broad range of CAD prevalence
depending on the frequency at which a coronary
evaluation is performed.13 Critically, in retrospective
analyses, certain patients are more or less likely to
receive coronary anatomic evaluation, and there is no
systematic, uniform assessment of coronary anatomy
with standardized testing modalities. A better un-
derstanding of sex-based differences in type 2 MI
characteristics is needed, particularly regarding CAD
presence and extent to provide important insights
that may enable better diagnosis and management of
type 2 MI.

We recently reported the primary results of the
prospective defining the prevalence and characteris-
tics of CAD among patients with type 2 MI
using computed tomography-fractional flow reserve
study.14 In this prospective trial, we used noninvasive
coronary computed tomography angiography (CCTA)
with fractional flow reserve (FFRCT) to elucidate the
prevalence and characteristics of CAD in individuals
experiencing type 2 MI. The DEFINE TYPE 2 MI
study has an equal proportion of female and male
study participants. Thus, we analyzed sex-based
differences in the type 2 MI population of the DEFINE
TYPE 2 MI study.

METHODS

STUDY POPULATION. This is a post hoc analysis of
the DEFINE TYPE 2 MI study, a prospective, single-
center, investigator-initiated, observational cohort
study at Massachusetts General Hospital in Boston,
Massachusetts. The DEFINE TYPE 2 MI study was
approved by the Mass General Brigham Institutional
Review Board. Enrollment of study participants
occurred between April 2021 and February 2023,
where consecutive eligible inpatients with type 2 MI
were approached and, if amenable, enrolled, until the
target cohort of 50 adults with type 2 MI and an inter-
pretable FFRCT result was achieved. Potential study
participants were initially identified through daily
screening of high-sensitivity cardiac troponin T
(hs-cTnT) results and via review of electronic medical
records. Potential study participants with myocardial
injury were then further adjudicated into diagnostic
categories, including MI or myocardial injury without
MI according to published diagnostic criteria.1 Adju-
dications were performed by study investigators
following the universal definition of MI criteria, with
uncertain cases evaluated by the principal investi-
gator. To be categorized as type 2 MI, it was manda-
tory to have evidence for an imbalance in myocardial
oxygen supply or demand precipitated by a medical
condition or procedure and to meet the universal
definition of MI, which includes a rise and/or fall in
hs-cTnT concentration with at least one value above
the 99th percentile combined with at least one
additional symptom/sign of ischemia such as:
1) symptoms; 2) new ischemic electrocardiogram
(ECG) changes or development of pathological
Q waves; or 3) imaging evidence of new loss of viable
myocardium. Exclusion criteria for the study
included MI subtypes other than type 2 MI, hemo-
dynamic instability preventing safe performance of
CCTA, arrhythmia precluding optimal computed to-
mography image acquisition, or significant renal
insufficiency defined as an estimated glomerular
filtration rate <30 mL/min/1.73 m2 at the time of
enrollment. Other exclusions included coronary dis-
ease factors such as prior coronary artery bypass
grafting, known prior percutaneous coronary inter-
vention of the left main coronary artery or of multi-
ple vessels.

After obtaining informed consent, we recorded
baseline patient characteristics as well as in-hospital
cardiovascular testing and treatments in relation to
their FFRCT. A coronary artery calcium (CAC) score
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ECG ¼ electrocardiographic; MI ¼ myocardial infarction.
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was determined using standard approaches.15

Enrolled participants’ CCTA images were interpreted
using the Society of Cardiovascular Computed To-
mography guidelines.16 Additionally, blinded FFRCT

and coronary plaque volume (HeartFlow) analyses
were performed. Medical teams responsible for the
clinical care of study participants were notified of any
significant cardiac findings, including obstructive
CAD, and were also informed of noteworthy noncar-
diac findings.

The results of the DEFINE Type 2 MI study were
recently published,14 reporting the varied modes of
presentation among individuals with type 2 MI; in the
study, 26% of study participants overall had
obstructive CAD.
OUTCOMES. Outcomes of interest for the present
analysis included sex-based differences in baseline
characteristics, precipitants of type 2 MI, and ECG
findings. Other outcomes of interest included sex-
based differences in the prevalence of obstructive
CAD (defined as a stenosis of $70% in any epicardial
vessel except the left main coronary artery,
where $50% was considered obstructive), CAC score,
prevalence of any CAD, prevalence of moderate or
greater ($50%) coronary stenosis, coronary plaque
composition and burden, and prevalence of hemo-
dynamically significant focal stenosis (FFRCT

of #0.80 1-2 cm distal to a stenosis or an occluded
vessel).17 An FFRCT of 0.50 was assigned for occluded
vessels. Lastly, sex-based differences in clinical



TABLE 1 Baseline Characteristics of Participants

Female
(n ¼ 25)

Male
(n ¼ 25) SMD (%)a

Age (y) 72.24 � 10.09 64.00 � 11.34 76.8

Race 31.9

White 20 (80.0) 22 (88.0)

Black 4 (16.0) 3 (12.0)

Other 1 (4.0) 0 (0.0)

Past medical history

Diabetes mellitus 8 (32.0) 9 (36.0) 8.5

Smoker (current or former) 11 (44.0) 15 (60.0) 32.4

Hypertension 21 (84.0) 17 (68.0) 38.1

Hyperlipidemia 18 (72.0) 13 (52.0) 42.1

Atrial fibrillation 8 (32.0) 8 (32.0) <0.1

Prior stroke or TIA 3 (12.0) 4 (16.0) 11.5

Known CAD 3 (12.0) 2 (8.0) 13.4

Heart failure 4 (16.0) 6 (24.0) 20.1

PAD 2 (8.0) 1 (4.0) 16.9

Cancer history 5 (20.8) 4 (16.0) 12.5

Chronic kidney disease 9 (36.0) 3 (12.0) 58.6

Liver cirrhosis 0 (0.0) 2 (8.0) 41.7

Cause of type 2 MI

Hypoxemic respiratory failure 3 (12.0) 8 (32.0) 49.8

Pneumonia 2 (66.7) 3 (37.5)

COPD exacerbation 1 (33.3) 4 (50.0)

RSV infection 0 (0.0) 1 (12.5)

Tachyarrhythmia 11 (44.0) 7 (28.0) 33.8

AF or flutter 8 (32.0) 5 (20.0)

SVT 3 (12.0) 1 (4.0)

VT 0 (0.0) 1 (4.0)

Hypertensive urgency/emergency 4 (16.0) 2 (8.0) 24.8

Sepsis/septic shock 1 (4.0) 0 (0.0) 28.9

Bleeding 2 (8.0) 0 (0.0) 41.7

Decompensated HF 1 (4.0) 2 (8.0) 16.9

Noncardiac surgery 3 (12.0) 3 (12.0) <0.1

Other 0 (0.0) 3 (12.0) 52.2

Gastroenteritis 0 (0.0) 1 (4.0)

Hypotension 0 (0.0) 1 (4.0)

Stroke 0 (0.0) 1 (4.0)

Clinical criteria to diagnose type 2 MI

Chest pain 8 (32.0) 7 (28.0) 8.7

Shortness of breath 8 (32.0) 11 (44.0) 24.9

ST-segment depression 16 (64.0) 8 (32.0) 67.6

Ischemic T-wave inversions 9 (36.0) 17 (68.0) 67.6

RWMA on TTE 1 (4.0) 4 (16.0) 40.8

Symptoms only 1 (4.0) 3 (12.0) 29.8

Asymptomatic ECG changes or RMWA
on TTE

11 (44.0) 10 (40.0) 8.1

Both symptoms and ECG changes
and/or RWMA on TTE

13 (52.0) 12 (48.0) 8.0

Values are mean � SD or n (%). aStandardized mean difference (SMD): nonsignificant: SMD <20%; small
significance: 20% # SMD <50%; moderate significance: 50% # SMD <80%; large significance: SMD $80%.

AF ¼ atrial fibrillation; TIA ¼ transient ischemic attack; CAD ¼ coronary artery disease; HF ¼ heart failure;
MI ¼ myocardial infarction; PTCA ¼ percutaneous transluminal coronary angioplasty; PCI ¼ percutaneous cor-
onary intervention; CABG ¼ coronary artery bypass graft; COPD ¼ chronic obstructive pulmonary disease;
SVT ¼ supraventricular tachycardia; RWMA ¼ regional wall motion abnormalities; RSV ¼ respiratory syncytial
virus; TTE ¼ transthoracic echocardiogram; VT ¼ ventricular tachycardia.
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management of type 2 MI in relation to reporting of
the CCTA results were evaluated, including cardiac
testing and initiation/adjustment of secondary pre-
vention therapies (aspirin, beta-blockers, statin, and
angiotensin-converting enzyme inhibitors or angio-
tensin receptor blockers).

STATISTICAL ANALYSIS. Mean � SD for normally
distributed continuous variables and median (IQR)
for non-normally distributed continuous variables
were reported as descriptive statistics. Baseline
characteristics of women vs men with type 2 MI were
compared using the chi-square test. T-tests were used
for normally distributed continuous variables, and
the Wilcoxon rank sum was used for non-normally
distributed continuous variables. CAC percentiles
specific to each study participant’s age, sex, and race
were calculated based on asymptomatic populations
without cardiovascular disease.18,19 We imputed the
maximum age of 84 years for which CAC percentiles
exist for study participants who were 85 years of age
or older.18 To determine plaque burden, we calcu-
lated plaque volume (total, calcified, noncalcified,
and low-attenuation) percentiles specific to study
participants’ age and sex. These percentiles were
based on a population of 11,808 individuals who were
clinically indicated to undergo CCTA.20 We present
median values and interquartile CAC and plaque
volume percentile ranges. Wilcoxon rank-sum test
was used to compare the CAC scores and plaque vol-
ume data between women and men with type 2 MI.
Chi-square test was used to compare the prevalence
of any CAD, obstructive CAD, moderate or higher
stenosis, and hemodynamically significant focal ste-
nosis in women and men with type 2 MI. In addition,
we report the percent change in the new use of
medications from admission to discharge among fe-
male vs male study participants.

Given the small sample sizes, to quantify magni-
tude of differences in baseline characteristics be-
tween groups, we utilized standardized mean
differences (SMDs). We used R software, version 4.2.2
(R Foundation for Statistical Computing) to complete
all statistical analyses.

RESULTS

Of the 62 patients enrolled, 6 withdrew consent, and
6 did not have optimum image quality for FFRCT

analysis. Of the 6 uninterpretable CCTA scans, 4 were
excluded due to misalignment artifact, 1 due to mo-
tion artifact, and 1 due to pixel spacing; therefore, the



FIGURE 1 Index Conveying Burden of Comorbidities Divided by Sex Among Study

Participants With Type 2 MI

Women and men had generally comparable burdens of comorbidities. MI ¼ myocardial

infarction.
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study population consisted of 50 patients with type 2
MI that had interpretable CCTA scans and FFRCT re-
sults. The number of days that elapsed between
type 2 MI and obtainment of CCTA scan was the same
for women and men (median: 3 [Q1, Q3: 2, 4]). Find-
ings are detailed in the Central Illustration.

BASELINE CHARACTERISTICS. Of the study popula-
tion, 25 (50%) were women. The baseline character-
istics of women vs men study participants are
displayed in Table 1. Women with type 2 MI were
significantly older thanmen with type 2 MI, with mean
ages of 72.2 � 10.1 years vs 64 � 11.3 years
(SMD¼ 76.8). Both female and male study participants
were mostly White (80% and 88%, respectively).

Diabetes, hypertension, hyperlipidemia, and
chronic kidney disease were common in both women
and men and present at similar rates. A high propor-
tion of all study participants were current or former
smokers (44% of women and 60% of men;
SMD ¼ 32.4). A small, similar proportion of women
and men had known history of CAD (3 [12%] vs 2
[8%]), but no participants had a known history of
obstructive CAD. Overall, women and men had
similar median indexes conveying the burden of
comorbidities (3 [Q1, Q3: 2, 4] vs 3 [Q1, Q3: 2, 5]) as
displayed in Figure 1.

Causes of type 2 MI were similar among women
and men (Table 1). In diagnosing type 2 MI, there were
notable differences in ECG findings: ischemic
ST-segment depression occurred more frequently in
women (64% vs 32%; SMD ¼ 67.6), while women were
less likely to display T wave inversion on their ECGs
compared to men (36% vs 68%; SMD ¼ 67.6). Among
the 3 individuals with acute heart failure as a cause of
their type 2 MI, all had T-wave inversions in an
ischemic pattern, and 2 had shortness of breath.
Initial and peak hs-cTnT values were similar between
women and men, although female hs-cTnT values
were comparatively lower in keeping with adjusted
percentiles associated with each sex. The initial me-
dian hs-cTnT concentration for women was 36 (Q1,
Q3: 17, 91), while for men, it was 60 (Q1, Q3: 38, 124).
Peak median hs-cTnT concentration for women was
61 (Q1, Q3: 37, 175) and 109 for men (Q1, Q3: 50, 159).

CORONARY ARTERY STENOSIS. Sex-based differ-
ences in CAD are detailed in Figure 2. Prevalence of
any CAD was similarly high in women and men (84%
vs 100%). Women and men had a comparable preva-
lence of moderate or higher stenosis (9 [36%] vs 12
[48%]). Obstructive CAD, defined as stenosis of $70%
in any epicardial vessel except left main coronary
artery stenosis, where $50% was considered
obstructive, was observed at a similar frequency in
both women and men (24% vs 28%). Following the
obtainment of the CCTA, 7 participants (14%) under-
went invasive coronary angiography.

FFRCT RESULTS. Results of FFRCT analyses are also
shown in Figure 2. Most participants had at least one
coronary vessel with a distal segment FFRCT

value #0.80, with a similar frequency for both
women and men (60% vs 76%). However, when
interpreting the FFRCT results in relation to the
presence and location of coronary stenosis, hemody-
namically significant focal stenosis was less common
but also occurred equally in women and men (20%
vs 32%).

Of the 21 total participants (42%) with moderate
stenosis or greater ($50%), hemodynamically signif-
icant focal stenosis was present in 13 total partici-
pants (62%), with similar frequencies of occurrence in
both women and men (8 [32%] vs 5 [20%]).

CORONARY ARTERY PLAQUE CHARACTERISTICS.

Characteristics of coronary artery plaque are detailed
in Figure 3. The total coronary plaque volume was
similar between women and men (median: 209
[Q1, Q3: 76, 361] vs 281 [Q1, Q3: 105, 663]), but coro-
nary plaque composition differed: women had
significantly lower levels of low-attenuation plaque
(median: 3 [Q1, Q3: 1, 7] vs 9 [Q1, Q3: 3, 14]). There
were similar levels of total calcified plaque volume in
women and men (median: 28 [Q1, Q3: 12, 86] vs 38
[Q1, Q3: 12, 70]) as well as of noncalcified plaque
volume (median: 245 [Q1, Q3: 103, 524] vs 177 [Q1, Q3:
74, 311]). Women and men with type 2 MI had similar
levels of total plaque burden, as both approached a



FIGURE 2 Degree of Coronary Artery Stenosis and FFRCT Results in Women vs Men With Type 2 MI

Findings were generally similar between sexes. MI ¼ myocardial infarction.
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50th percentile that was age and sex-specific and
derived from 11,808 individuals that had clinical
reason to undergo a CCTA (median: 47.4 [Q1, Q3: 20.5,
59.8] vs 47.6 [Q1, Q3: 21.4, 71.6]).20

Women and men had generally similar median CAC
scores (234 [Q1, Q3: 56, 422] vs 152 [Q1, Q3: 45, 762]), as
shown in Figure 3. Notably, as compared with asymp-
tomatic populations with no atherosclerotic cardio-
vascular disease, median CAC percentiles between
women and men did not significantly differ from
each other but were both above the 50th percentile
(median: 75 [IQR: 48-85] vs 68 [IQR: 49-84]).

Comparisons of coronary artery plaque character-
istics between women and men with type 2 MI across
different age groups are shown in Figure 4. Women
with type 2 MI generally had lower coronary artery
plaque volumes than men with type 2 MI in each age
subgroup (<50 years, 50-70 years, and above
70 years).

SECONDARY TREATMENT IMPLEMENTATION AT

ADMISSION VS DISCHARGE. Medication administra-
tion in female and male study participants at time of
admission and discharge, along with relative percent
increases of medication use in each sex, are displayed
in Figure 5. There were comparable increases in the
utilization of aspirin, beta-blockers, and statins by the
time of discharge for women and men with type 2 MI.
For example, there was a 75% and 100% relative
increase in aspirin use in female and male study
participants, respectively, from hospital admission to
hospital discharge; 56% of women and 56% of men
were on aspirin at discharge. The proportion of
women and men on beta-blockers marginally
increased from admission to discharge (relative in-
crease of 13.3% in women and 25% in men). By the
time of discharge, statin prescriptions had relatively
increased by 11.8% and 63.6% in women and
men, respectively.

DISCUSSION

In this analysis, we report sex-based similarities and
differences in presentation, clinical profile, FFRCT

results, and clinical management of patients with
strictly adjudicated type 2 MI. Women with type 2 MI
had generally comparable baseline characteristics,
precipitants of type 2 MI, CAD prevalence and stenosis
findings, and changes in secondary medical therapy
after the CCTA when compared with men, but some
exceptions existed. Women with type 2 MI were older
than men with type 2 MI, in keeping with general
trends of cardiovascular disease manifesting in
women at a later age.21 ECGs taken at the time of type 2
MI index admission showed women were more likely
to have evidence for severe ischemia and men were
more likely to display less-specific findings such as
T-wave inversion. Finally, while total coronary plaque



FIGURE 3 Coronary Artery Plaque Characteristics Divided by Sex Among Study Participants With Type 2 MI

Women had significantly lower levels of low-attenuation plaque than men, while other characteristics were similar between sexes.

MI ¼ myocardial infarction.
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volume and plaque burden were similar between
sexes, women had lower amounts of low-attenuation
plaque. Understanding the nuanced presentations of
type 2 MI in women vs men may aid in faster identi-
fication of type 2 MI and inform clinical management
strategies.

Diagnosing type 2 MI may be challenging to secure,
and a better understanding of risk factors and modes
of presentation is needed. Furthermore, little is
known about how type 2 MI presentation and char-
acteristics differ between sexes, where the mecha-
nism of MI may differ considerably. Our prior work
including 359 patients adjudicated for type 2 MI re-
ported that female study participants had fewer car-
diovascular comorbidities,11 while a retrospective
study conducted in Sweden observed that women
with type 2 MI were less likely to have obstructive
CAD.9 These previous studies lacked prospective
design and adjudication of type 2 MI diagnoses. In this
prospective study that leveraged careful adjudication
of type 2 MI, we found generally similar baseline
characteristics, atherosclerotic risk factors, and type 2
MI precipitants between female and male study par-
ticipants. Notably, despite prior studies suggesting
women have less CAD than men with type 2 MI, this
study showed a comparable prevalence of CAD and
obstructive CAD.

The prevalence of obstructive CAD in type 2 MI
patients continues to be debated, with studies sug-
gesting it ranges from 28% to 93%22-24 and sex-based



FIGURE 4 Coronary Artery Plaque Characteristics Across Age Subgroups Divided by Sex Among Study Participants With Type 2 MI

Women generally had lower levels of plaque volume across all age subgroups. MI ¼ myocardial infarction.

FIGURE 5 Medicat

Relative percent cha

ACEI ¼ angiotensin-
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differences remain uncertain. Similarly, little is
known about sex-based differences in coronary pla-
que composition and burden in women and men with
type 2 MI. As individuals with type 2 MI are at high
ions Utilization at Admission vs Discharge Divided by Sex Among Study P

nges in medication use of women vs men are reported. Women and men had

converting enzyme inhibitor; ARB ¼ angiotensin receptor blocker; MI ¼ myo
risk for future atherothrombotic events, such an un-
derstanding is important to inform treatment de-
cisions including intensity of lipid lowering. Our
findings provide new insight into coronary artery
articipants With Type 2 MI

comparable increases in aspirin, beta-blockers, and statin utilization.

cardial infarction.



PERSPECTIVES

COMPETENCY IN MEDICAL KNOWLEDGE:Women and men

with type 2 MI share similar presentations and characteristics of

CAD. However, women may be of older age, display evidence of

severe ischemia on ECGs, and have lower levels of low-

attenuation plaque.
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plaque severity and characteristics in persons with
type 2 MI based on sex. Women had similar CAC
percentiles, obstructive CAD, and total coronary pla-
que burden as men. When compared to asymptomatic
populations without atherosclerotic cardiovascular
disease, women with type 2 MI had CAC scores
significantly higher than the normative 50th percen-
tile.18,19 However, the different coronary artery pla-
que compositions of women vs men with type 2 MI
might imply key considerations for clinical manage-
ment including intensity of lipid-lowering therapy.
Considering one study reported the prognosis of men
with type 2 MI to be worse than women with type 2 MI
even after adjusting for baseline risk and comorbid-
ities,9 it is imperative to understand not only the
extent of CAD in this patient population but also how
the distinct plaque compositions of women vs men
factor into future cardiovascular risk.

STUDY LIMITATIONS. Although our study population
contains an equal proportion of female and male
participants and we carefully adjudicated for accu-
racy of type 2 MI diagnosis, it is nonetheless a small
cohort, and findings are therefore limited in statisti-
cal power. Furthermore, due to the sample size, we
had insufficient statistical power to determine if the
prevalence of CAD and plaque characteristics differed
in men and women according to the precipitating
cause or mechanism of type 2 MI. The study popula-
tion was also not racially diverse, which limits the
generalizability of the reported findings. Additional
prospective studies of the type 2 MI patient popula-
tion that include a more diverse and larger number of
patients would lend additional statistical power to
our findings, as well as indicate any additional sig-
nificant sex-based differences that did not reach sta-
tistical significance here. Although the adjudication
process strictly followed the universal definition of
MI criteria, there remains some subjectivity in the
diagnosis of type 2 MI particularly in the absence of
objective signs of ischemia and among individuals
with acute heart failure, and this could have intro-
duced selection bias during patient screening and
enrollment. Finally, it is possible that stenosis
severity may have been overestimated in cases of
calcified plaque. Similarly, it is possible that coronary
vasospasm (if present) could have led to an over-
estimation in stenosis severity in this population.
TRANSLATIONAL OUTLOOK: A better understanding of sex-

based differences in type 2 MI pathophysiology may lead to

specific treatment strategies for affected patients.
CONCLUSIONS

In this prospective study of carefully adjudicated
type 2 MI, there were many similarities between
women and men with type 2 MI, including baseline
characteristics, type 2 MI precipitants, CAD findings,
and FFRCT results. In addition, despite having a
similar total plaque burden, women displayed lower
amounts of low-attenuation plaque than men. The
results of this prospective study create opportunities
for furthering the understanding of differences be-
tween women and men with type 2 MI. Future studies
should consider mechanistic reasons for type 2 MI
and understand sex-based triggers for this increas-
ingly common diagnosis.
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