
TABLE 1 Clinically Relevant Differences Between P-SCAD and NP-SCAD

Havakuk et al. (1)
P-SCAD (n ¼ 120)

Tweet et al. (2)
P-SCAD (n ¼ 54)

Tweet et al. (2)
NP-SCAD (n ¼ 269)

Saw et al. (3)
NP-SCAD (n ¼ 327)*

Age, yrs 33 � 5 35 (26–42) 47 (20–71) 52 � 10

STEMI 69 57 36 26

LM involvement 36.0 24.0 5.0 0.6

LAD involvement 72 70 60 45

Multivessel involvement 35 33 14 NA

LVEF, % 40 � 9 46 � 17 53 � 7 57 (50–64)

Mortality 5 0† 0† 0

CABG surgery 37 26 7 2

Unsuccessful PCI 50 35 20 31

Conservative management 45 47 52 83

Failure of CM requiring revascularization 33 14 2 2

Values are n � SD, mean (range), or %. *91% women. †Not including patients who did not survive the initial SCAD.

CABG ¼ coronary artery bypass graft; CM ¼ conservative management; LAD ¼ left anterior descending coronary artery; LM ¼ left main coronary artery; LVEF ¼ left ventricular ejection fraction; NA ¼ not
available; NP-SCAD ¼ non–pregnancy-associated spontaneous coronary artery dissection; PCI ¼ percutaneous intervention; P-SCAD ¼ pregnancy-associated spontaneous coronary artery dissection;
STEMI ¼ ST-segment elevation myocardial infarction.
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main coronary artery involvement, multivessel
dissection, and anterior ST-segment elevation
myocardial infarction. These differences led to more
severe left ventricular systolic dysfunction and a
higher rate of life-threatening complications
including heart failure, and ventricular arrhythmias
(1), as well as a much higher incidence of coronary
artery bypass graft surgery and death. Failed percu-
taneous coronary intervention occurred at a sub-
stantially higher rate in P-SCAD, and it was commonly
associated with clinical deterioration secondary to
propagation of the dissections (1,2). Conservative
management (CM) was used in 82% of patients with
NP-SCAD reported by Saw et al. (3), with a high rate of
success, compared with <50% of patients with
P-SCAD (1,2), in whom failure of CM requiring revas-
cularization was common.

The data clearly show that management of P-SCAD
is more complex than that of NP-SCAD, and this rep-
resents a therapeutic dilemma. Although an invasive
approach is often needed, the rate of successful
percutaneous coronary intervention is low, and both
diagnostic and therapeutic procedures have been
associated with a high risk of extension of dissections
and new, iatrogenic dissections, which often led to
urgent surgery, extensive stenting, and even death
(1,2,4). For these reasons, CM is preferred as the initial
approach in the stable patient with P-SCAD (1,4,5).
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REPLY: Pregnancy-Associated Coronary

Artery Dissection

A Therapeutic Dilemma
Thank you to Drs. Elkayam and Havakuk for the
letter underscoring the challenges and therapeutic
dilemma in managing patients with pregnancy-
associated spontaneous coronary artery dissection
(P-SCAD). Indeed, cumulative evidence from
contemporary retrospective and prospective series
had revealed differences in demographics and acuity
of P-SCAD compared with non–pregnancy-related
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SCAD (NP-SCAD) (1,2). The mean age of women with
P-SCAD (33 to 34 years) was much younger than that of
SCAD cohorts in contemporary series, where P-SCAD
represented <5% of cases (2.4% in our 327-patient
cohort) (3). The anatomic geography of P-SCAD had a
predilection for left main coronary artery (24% to
36%), proximal artery (62%), and multivessel (33% to
35%) dissections, at rates that were much higher than
in NP-SCAD populations, where the rate of left main
coronary artery involvement was 1% to 4%, proximal
artery dissection was 8% to 19%, and multivessel
dissection was 10% to 15% (4). As a result, P-SCAD
constitutes undeniably one of the highest-risk cohorts
of SCAD, with more serious clinical acuity, with w25%
of patients developing cardiogenic shock and
requiring mechanical support, and with a greater
proportion requiring revascularization (69% to 70%,
including 26% to 37% requiring coronary artery bypass
graft surgery) (1,2). Furthermore, the rate of sponta-
neous angiographic healing may be lower in patients
with P-SCAD; spontaneous angiographic healing was
observed in 65% of a small cohort who had surveil-
lance angiography (1), and this rate appeared lower
than in contemporary SCAD series (73% to 97%) (5).
Therefore, although a conservative approach is
the preferred first-line therapy for acute SCAD
presentation, in a significant proportion of patients
with P-SCAD, this may not be feasible. Management of
patients with P-SCAD should be individualized; those
patients with high-risk features such as left main
coronary artery dissection, hemodynamic instability,
or persistent or recurrent ischemic symptoms (5)
should be considered for urgent revascularization
with a team-based approach that should include in-
terventionists and cardiovascular surgeons, given the
common occurrence of percutaneous coronary inter-
vention failure and the need for a bail-out or first-line
approach with coronary artery bypass graft surgery.
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REPLY: Sex, Gender, and Reproductive

History Are Critical Variables for Spontaneous

Coronary Artery Dissection Research
We appreciate the interest and thoughts from several
readers regarding our article titled, “Spontaneous
Coronary Artery Dissection Associated With Preg-
nancy.” Drs. Krittanawong and Yue highlight the
challenges of International Classification of Diseases–
coded research. This observation emphasizes the
importance of tailoring databases to include relevant
sex-based concerns to further identify and risk
stratify women with cardiac disease. We agree with
Drs. Elkayam and Havakuk that patients with
pregnancy-associated spontaneous coronary artery
dissection (P-SCAD) present with more severe disease
as compared with patients with non–pregnancy-
associated SCAD (NP-SCAD), and such cases can be
challenging to manage.

We thank Dr. Macaya and colleagues for their
thoughts. Of note, the Table 2 row heading in our
paper should have read nulligravida (n ¼ 34 in our
cohort) instead of nulliparous (n ¼ 45 in our cohort),
so the comparisons performed by Dr. Macaya and
colleagues do indeed include only women with prior
pregnancy. The repeated exposure to the stress of
pregnancy may heighten risk in vulnerable patients,
and, as alluded to, this likely encompasses both the
P-SCAD and NP-SCAD subgroups. Even though some
aspects of the reproductive history are similar be-
tween the P-SCAD and NP-SCAD groups, the differ-
ences in severity of SCAD presentation remain
significant. Of note, some of the nulligravida women
were of childbearing age (mean age 45 years; range 20
to 63 years), and the women with NP-SCAD had
varying exposure to exogenous hormones. Four of the
nulligravida women with NP-SCAD had history of
infertility treatments without subsequent pregnancy.
Undoubtedly, these observations highlight the com-
plexities of scientifically studying and understanding
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