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EDITORIAL COMMENT

Silent Myocardial Infarction
Listen to the Evidence*
C. Michael Gibson, MD, Tarek Nafee, MD, Mathieu Kerneis, MD

I

t has been 30 years since the ﬁrst report from the

silent MI among >9,000 participants enrolled in the

Framingham study demonstrated that silent or

ARIC (Atherosclerosis Risk In Communities) study.

unrecognized

(MI),

A prior analysis of ARIC study has already conﬁrmed

deﬁned as evidence of MI on electrocardiography

the association between ECG-deﬁned silent MI and

myocardial

infarction

(ECG) in the absence of a history of MI, is associated

all-cause death (7). For the second time in 10 years,

with a greater risk of all-cause death, heart failure,

the present analysis again demonstrates that silent or

and fatal MI (1). Despite this ﬁnding, silent MIs are

unrecognized myocardial infarction, deﬁned as a new

rarely included as a component of clinical endpoints

appearance of a Q- or QS-wave abnormality or minor

in randomized controlled trials.

Q- or QS-wave plus major ST–T-wave abnormality, is

Clinical endpoints should be clinically meaningful

associated with an increased risk of heart failure (8).

(2). MI presents in a wide variety of ways across a broad

The present study provides new and consistent

spectrum of clinical settings. The severity of MI can

evidence regarding the consequences of silent MI.

range from silent to life threatening, and can occur in a

Interestingly, contrary to previous studies, there was

wide variety of clinical settings such as stent throm-

no effect modiﬁcation of sex on the association

bosis–related or procedural-related MI (3). As a result,

between silent MIs and heart failure in this analysis

there are different classiﬁcation schemes, and thresh-

(9). The growing body of evidence on ECG-deﬁned

olds to deﬁne MI (3). Silent MI is no exception to the

silent MI over the past 10 years, summarized in

rule. The deﬁnition depends on the methods used to

Figure 1, supports its use as a meaningful clinical

identify the MI: ECG characteristics based on the

endpoint.

Minnesota Classiﬁcation (appearance of a Q-wave,

Moreover, ECG-deﬁned silent MI accounts for 5%

abnormalities of the ST-segment or T-wave), stress

to 30% of the total number of all nonfatal MI (4). The

echocardiography, dipyridamole scintigraphy, or car-

addition of ECG-deﬁned silent MI to a composite

diac magnetic resonance (4). Silent MI has variably

endpoint may increase the number of events among

been included as a component of composite endpoints

a population enrolled in a clinical trial. This would

in clinical trials to this point. (5).

increase the statistical power, reduce the required

SEE PAGE 1

In this issue of the Journal, Qureshi et al. (6)
highlight the clinical importance of ECG-deﬁned

sample size, and thus reduce the duration and
cost of a randomized clinical trial. The LEADER
(Liraglutide Effect and Action in Diabetes: Evaluation
of Cardiovascular Outcome Results) trial clearly
illustrates this point (10). Silent MI was assessed
among all subjects in the LEADER (Liraglutide Effect
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subjects with type 2 diabetes and high cardiovascular
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statistical signiﬁcance for its primary endpoint.
The ARIC study also raises an important clinical
issue. Over the past 30 years, the incidence and
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F I G U R E 1 Association Between Silent or Unrecognized MI and Clinical Events

COMPOSITE
ISCHEMIC
ENDPOINT

ALL CAUSE
DEATH

4

FATAL
MI

HEART FAILURE

Adjusted Hazard Ratio

3

2

1

y

y,
2

ud
St

ud

St
am
Ro
tt
e

rd

am

rd
Ro
tt
e

M
en
01
0,
W
om
AR
en
IC
,2
00
AR
7,
IC
M
,2
en
00
7,
W
om
en
AR
IC
20
17
#1
AR
IC
20
17
#2

20
10

S,
2

PD
UK

et

al

.,

I2
Fa
ra
g

AM
EX

01
3

20
17

01
0

01
6
,2
IC
AP

AR

PD

S,
2

01
3

0

UK

10

Adjusted hazard ratios and 95% conﬁdence intervals for the association between silent myocardial infarction (MI) and all-cause death or
composite ischemic endpoints (including all-cause death, MI, and revascularization and all-cause death, cardiogenic shock, and heart failure)
or fatal MI or heart failure in all studies published between 2007 and 2017: the ARIC (Atherosclerosis Risk in Communities) (6–8), Rotterdam
(9), UKPDS (United Kingdom Prospective Diabetes Study) (15), and Farag et al. (16) studies. APEX AMI ¼ Assessment of Pexelizumab in Acute
Myocardial Infarction.

prevalence of heart failure has continued to increase

improved outcomes based upon acting on this

in line with an expanding aging population and

information.

therapeutic advances in the treatment of ischemic

There are some limitations to consider in the

heart disease and hypertension (11). The median

analysis of Qureshi et al. (6). First, a signiﬁcant

survival time does not exceed 4 years from diagnosis,

number of patients (40%) were excluded from the

and nearly 1 in 2 patients hospitalized for heart failure

analysis due to missing an ECG. This raises a concern

will die or be readmitted within 1 year (12). Whereas

about whether patients with missing ECGs were

the causal mechanism is not directly demonstrated by

fundamentally different from those that had an ECG

Qureshi et al. (6), the association between myocardial

obtained with respect to their risk of heart failure.

damage leading to electrically inert tissue (a Q-wave)

Second, the diagnosis of heart failure was retro-

and subsequent heart failure would be apparent to

spectively collected on the basis of International

any cardiologist. Early identiﬁcation of patients with

Classiﬁcation of Diseases-9th Revision codes of

an increased risk of heart failure is crucial because

hospital discharge or death certiﬁcate. Third, the

early initiation of treatment may improve the

rate of silent MI, which was lower than in other

patient’s prognosis and may reduce the related

registries, may be underestimated, as silent MI was

health care costs. Although Qureshi et al. (6) provide

only diagnosed on the ECG ﬁndings that may not

new evidence supporting this mechanism, further

persist over time (regression of the Q waves) (13).

studies are required to provide data demonstrating

The infarction size also inﬂuences its detectability
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on ECG, suggesting that a large proportion of small

to identify patients with an increased risk of

silent MIs are not associated with characteristic

heart failure, Qureshi et al. (6) remind us that,

ECG-deﬁned silent MI, and thus their association

sometimes, preventive cardiology could be as simple

with heart failure remains unknown (14). Fourth,

as a Q-wave.

alternate deﬁnitions of silent MI, deﬁned as an
imaging evidence of a region of loss of viable

ADDRESS FOR CORRESPONDENCE: Dr. C. Michael

myocardium in the absence of a nonischemic cause,

Gibson, Beth Israel Deaconess Medical Center, Car-

were not captured.

diovascular Division, 20 Overland Street, Boston,

Nonetheless, in an era when complex microRNA
samples

and

biomarkers

are

being

developed

Massachusetts

02215.

E-mail:

mgibson@bidmc.

harvard.edu.

REFERENCES
1. Kannel WB, Abbott RD. Incidence and prognosis
of unrecognized myocardial infarction. An update
on the Framingham study. N Engl J Med 1984;311:
1144–7.
2. Umscheid CA, Margolis DJ, Grossman CE. Key
concepts of clinical trials: a narrative review.
Postgrad Med 2011;123:194–204.
3. Thygesen K, Alpert JS, Chaitman BR, et al. Third
universal deﬁnition of myocardial infarction. J Am
Coll Cardiol 2012;60:1581–98.
4. Valensi P, Lorgis L, Cottin Y. Prevalence,
incidence, predictive factors and prognosis of
silent myocardial infarction: a review of the
literature. Arch Cardiovasc Dis 2011;104:
178–88.
5. Allen LA, Hernandez AF, O’Connor CM,
Felker GM. End points for clinical trials in acute
heart failure syndromes. J Am Coll Cardiol 2009;
53:2248–58.
6. Qureshi WT, Zhang Z-M, Chang PP, et al.
Silent myocardial infarction and long-term risk
of heart failure: the ARIC study. J Am Coll
Cardiol 2018;71:1–8.

7. Zhang Z-M, Rautaharju PM, Prineas RJ, et al.
Race and sex differences in the incidence and
prognostic signiﬁcance of silent myocardial
infarction in the Atherosclerosis Risk in Communities (ARIC) study. Circulation 2016;133:2141–8.
8. Rautaharju PM, Prineas RJ, Wood J, Zhang Z-M,
Crow R, Heiss G. Electrocardiographic predictors
of new-onset heart failure in men and in women
free of coronary heart disease (from the Atherosclerosis in Communities [ARIC] Study). Am J
Cardiol 2007;100:1437–41.

failure: a population based study. Heart 2000;
83:505–10.
13. Yano K, MacLean CJ. The incidence and prognosis of unrecognized myocardial infarction in the
Honolulu, Hawaii, Heart Program. Arch Intern Med
1989;149:1528–32.
14. Kaandorp TAM, Bax JJ, Lamb HJ, et al. Which
parameters on magnetic resonance imaging
determine Q waves on the electrocardiogram? Am
J Cardiol 2005;95:925–9.
15. Davis TME, Coleman RL, Holman RR, UKPDS

9. Leening MJG, Elias-Smale SE, Felix JF, et al.
Unrecognised myocardial infarction and long-term
risk of heart failure in the elderly: the Rotterdam
Study. Heart 2010;96:1458–62.

Group. Prognostic signiﬁcance of silent myocardial
infarction in newly diagnosed type 2 diabetes
mellitus: United Kingdom Prospective Diabetes
Study (UKPDS) 79. Circulation 2013;127:980–7.

10. Marso SP, Daniels GH, Brown-Frandsen K,
et al. Liraglutide and cardiovascular outcomes in
type 2 diabetes. N Engl J Med 2016;375:311–22.

16. Farag AA, AlJaroudi W, Neill J, et al. Prognostic value of silent myocardial infarction in patients with chronic kidney disease being evaluated
for kidney transplantation. Int J Cardiol 2017;249:

11. Levy D, Kenchaiah S, Larson MG, et al. Longterm trends in the incidence of and survival with
heart failure. N Engl J Med 2002;347:1397–402.
12. Cowie MR, Wood DA, Coats AJ, et al. Survival of patients with a new diagnosis of heart

377–82.

KEY WORDS electrocardiogram, heart failure,
silent myocardial infarction

11

