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Observe, record, tabulate, communicate. —Sir William Osler

E ach year, >5.5 million individuals present to emergency
departments in the United States to be evaluated for the

potential acute coronary syndrome (ACS); only 13.5% are ruled
in for acute myocardial infarction (MI).1 Early identification and
accurate interpretation of symptoms of ACS are crucial for
appropriate diagnostic testing and administration of time-
sensitive therapies to minimize myocardial damage.2 The
accurate interpretation of clinical symptoms for patients
presenting to the emergency department with ACS has
implications for patient triage, treatment, management, timing
to treatment, and subsequent outcomes. However, women with
MI continue to have a higher risk of underdiagnosis and
undertreatment because of lack of recognition of early
symptoms.3 Previous studies have reported sex differences in
symptoms for patients presenting to emergency departments
with potential ACS, with findings that women are more likely to
experience a greater number and more diverse symptoms
compared with men.3–5 Similarly, to increase awareness,
guidelines continue to state that atypical symptom presenta-
tions are more common in women than in men.6,7

In recent years, studies have emerged to show that in a
population of patients with suspected ACS, women do, in fact,
present with typical symptoms the same as men and that
symptoms are more predictive of acute MI in women than in
men.6,8

Following in those footsteps, Ferry et al, in the current
issue of the Journal of the American Heart Association (JAHA),

report their prospective study of 1941 patients presenting to
their emergency department with suspected ACS.9 Using
personal interviews, rather than symptoms described in the
electronic health record, the authors found that chest pain
also was the most common presenting symptom, reported by
92% of women and 91% of men with suspected ACS. Typical
chest pain symptoms were more common and had a greater
predictive value in women than men with acute MI, whether
diagnosed using sex-specific or uniform criteria. Similarly,
associated symptoms (diaphoresis, dyspnea, and nausea)
were all more common in women with suspected ACS
compared with men. This observation held true for both type I
and type II MI.10 The radar plot elegantly points to the overlap
of symptoms by sex. The prospective design, with a collection
of presenting symptoms by a trained research nurse (blinded
to troponin levels) interviewing the patients, before biomarker
confirmation, is a unique and strong point of this study. Also,
the enrollment of patients before confirmation of diagnosis
reduced the risk of selection bias. Furthermore, the study
took place in the era of the new high-sensitivity troponin
assay, making it more representative of current practice.

The limitations to the study are well described by the
authors, including the single-center observations and enroll-
ment of a relatively young population, with a low burden of
comorbidities and without reported variable race or ethnicity.
Thus, unanswered questions remain: Will these observations
be equally applicable to a racially and ethnically diverse
population and will an older group of women have similar
symptoms? More important, with <15% of patients with
diabetes mellitus included, will these findings apply to diabetic
women who are well known for high risk of cardiovascular
disease and lack of chest pain symptoms on presentation?

In summary, Ferry and coauthors9 are presenting us with
interesting and compelling evidence that women with typical
chest pain symptoms should be triaged properly for ACS
therapies similarly to men and that associated symptoms are
also to be taken seriously in women, even more so than in men.
Clinicians should not forget that the major source of mortality in
women is heart disease, just as inmen. Further work is needed to
identify those who could fall outside these findings, as noted
above. Should authors of international guidelines now
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deemphasize the atypical nature of women’s symptoms and
reemphasize the recognition of typical chest pain+associated
symptoms and move quickly to diagnose and intervene? Only
time will tell.

Disclosures
None.

References
1. Bhuiya FA, Pitts SR, McCaig LF. Emergency department visits for chest pain

and abdominal pain: United States, 1999–2008. NCHS Data Brief. 2010;43:
1–8.

2. Mockel M, Searle J, Muller R, Slagman A, Storchmann H, Oestereich P,
Wyrwich W, Ale-Abaei A, Vollert JO, Koch M, Somasundaram R. Chief
complaints in medical emergencies: do they relate to underlying disease and
outcome? The Charite Emergency Medicine Study (CHARITEM). Eur J Emerg
Med. 2013;20:103–108.

3. Hochman JS, Tamis JE, Thompson TD, Weaver WD, White HD, Van de Werf F,
Aylward P, Topol EJ, Califf RM; Global Use of Strategies to Open Occluded
Coronary Arteries in Acute Coronary Syndromes IIb Investigators. Sex, clinical
presentation, and outcome in patients with acute coronary syndromes. N Engl
J Med. 1999;341:226–232.

4. Dey S, Flather MD, Devlin G, Brieger D, Gurfinkel EP, Steg PG, Fitzgerald G,
Jackson EA, Eagle KA; Global Registry of Acute Coronary Events investigators.
Sex-related differences in the presentation, treatment and outcomes among
patients with acute coronary syndromes: the Global Registry of Acute
Coronary Events. Heart. 2009;95:20–26.

5. Anand SS, Xie CC, Mehta S, Franzosi MG, Joyner C, Chrolavicius S, Fox KA,
Yusuf S; CURE Investigators. Differences in the management and prognosis of
women and men who suffer from acute coronary syndromes. J Am Coll Cardiol.
2005;46:1845–1851.

6. Roffi M, Patrono C, Collet JP, Mueller C, Valgimigli M, Andreotti F, Bax JJ,
Borger MA, Brotons C, Chew DP, Gencer B, Hasenfuss G, Kjeldsen K,
Lancellotti P, Landmesser U, Mehilli J, Mukherjee D, Storey RF, Windecker S;
Task Force for the Management of Acute Coronary Syndromes in Patients
Presenting without Persistent ST-Segment Elevation of the European Society
of Cardiology (ESC). 2015 ESC guidelines for the management of acute
coronary syndromes in patients presenting without persistent ST-segment
elevation [in Italian]. G Ital Cardiol (Rome). 2016;17:831–872.

7. O’Gara PT, Kushner FG, Ascheim DD, Casey DE Jr, Chung MK, de Lemos JA,
Ettinger SM, Fang JC, Fesmire FM, Franklin BA, Granger CB, Krumholz HM,
Linderbaum JA, Morrow DA, Newby LK, Ornato JP, Ou N, Radford MJ, Tamis-
Holland JE, Tommaso CL, Tracy CM, Woo YJ, Zhao DX; American College of
Cardiology Foundation; American Heart Association Task Force on Practice
Guidelines; American College of Emergency Physicians; Society for Cardiovas-
cular Angiography and Interventions. 2013 ACCF/AHA guideline for the
management of ST-elevation myocardial infarction: executive summary: a report
of the American College of Cardiology Foundation/American Heart Association
Task Force on Practice Guidelines: developed in collaboration with the American
College of Emergency Physicians and Society for Cardiovascular Angiography
and Interventions. Catheter Cardiovasc Interv. 2013;82:E1–E27.

8. Rosenfeld AG, Knight EP, Steffen A, Burke L, Daya M, DeVon HA. Symptom
clusters in patients presenting to the emergency department with possible
acute coronary syndrome differ by sex, age, and discharge diagnosis. Heart
Lung. 2015;44:368–375.

9. Ferry AV, Anand A, Strachan FE, Mooney L, Stewart SD, Marshall L, Chapman
AR, Lee KK, Jones S, Orme K, Shah ASV, Mills NL. Presenting symptoms in men
and women diagnosed with myocardial infarction using sex-specific criteria. J
Am Heart Assoc. 2019;8:e012307. DOI: 10.1161/JAHA.119.012307.

10. Thygesen K, Alpert JS, Jaffe AS, Chaitman BR, Bax JJ, Morrow DA, White HD;
Executive Group on behalf of the Joint European Society of Cardiology/
American College of Cardiology/American Heart Association/World Heart
Federation Task Force for the Universal Definition of Myocardial Infarction.
Fourth universal definition of myocardial infarction (2018). Circulation.
2018;138:e618–e651.

Key Words: Editorials • acute aortic syndrome •myocardial
infarction • sex-specific • symptoms

DOI: 10.1161/JAHA.119.013739 Journal of the American Heart Association 2

Typical Symptoms of MI in Women Alraies and Pi~na
E
D
IT

O
R
IA

L

https://doi.org/10.1161/JAHA.119.012307

