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Editorial

Silent myocardial infarction and risk of heart failure
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Heart failure (HF) is a major public health problem with a 
current estimate of 6.5 million Americans of more than 20 
years of age having a diagnosis of HF (1). This is an increase 
from 5.7 million US adults with HF based on estimates 
from the National Health and Nutrition Examination 
Survey (NHANES) conducted 2009 to 2012 (1) .  
Furthermore, epidemiological projections suggest that 
HF prevalence will increase 46% in the next two decades, 
resulting in more than 8 million adults with HF in the 
US (2). The National Heart, Lung, and Blood Institute 
(NHLBI)-sponsored Chicago Heart Association Detection 
Project in Industry (CHA), Atherosclerosis Risk in 
Communities (ARIC), and Cardiovascular Health Study 
(CHS) data reported that HF incidence is close to 21 
per 1,000 population after 65 years of age and is likely 
to be a particular issue going forward among our aging  
population (3). HF is also a common problem throughout 
the world with estimates of prevalence as high as 6.7% in 
some parts of the world (1). 

To combat/prevent HF, it is important to understand 
the risk or predisposing factors for HF. It should be noted 
that risk factors for HF vary substantially across different 
regions of the world, with hypertension having strong 
association with HF in Latin America, Eastern Europe, 
the Caribbean, and sub-Saharan Africa (4). On the other 
hand, ischemic heart disease prevalence among HF patients 
is highest among Europeans and North Americans and 
is a key risk/predisposing factor in these regions (4). The 
Olmstead County, MN, data indicate that ischemic heart 
disease, hypertension, diabetes mellitus, obesity, and 
smoking are responsible for more than 50% of HF cases in 

their population (5). The odds ratios (ORs) or relative risk 
(RRs) and the population attributable risks (PARs) for the 
different risk factors are as follows: ischemic heart disease 
OR, 3.1 and overall PAR, 20% (higher in males, 23% versus 
16% in females); cigarette smoking RR, 1.4 and PAR, 14%; 
hypertension RR, 1.4 and PAR, 20% (higher in females, 
28% versus 13% in males); obesity RR, 2.0 and PAR, 12%; 
diabetes mellitus OR, 2.7 and PAR, 12%; dietary sodium 
intake RR, 1.4 and PAR, not available; and valvular heart 
disease RR, 1.5 and PAR, 2% with ischemic heart disease 
having the strongest association with HF (6). The risk of 
HF with a known history of prior myocardial infarction (MI) 
is well established (7) but the role of prior undiagnosed or 
silent MI remains poorly defined. The issue is particularly 
important and challenging as silent MI may account for 
approximately half of the total number of MIs. Since prior 
MI or ischemic heart disease remains a key predisposing 
factor for HF, it is crucial that we diagnose these silent MIs 
prior to development of HF. There is also certainly a need 
to better define the risk of HF with silent MI as well as 
possible strategies to diagnose silent MI.

To this end, a recent study analyzed 9,243 participants 
from the ARIC study who were free of cardiovascular 
disease at baseline to examine the association of silent MI 
and clinically manifested MI with HF, as compared with 
patients with no prior MI (8). The incidence rate of HF 
was higher in both clinically manifested MI and silent MI 
compared to no prior MI (incidence rate per 1,000 person-
years was 30.4, 16.2, and 7.8, respectively; P value <0.001). 
Multivariable adjusted Cox proportional hazard models also 
demonstrated both clinically manifested MI and silent MI, 
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compared to no MI, were significantly associated with HF 
(incidence rate per 1,000 person-years was 2.85 and 1.35 
respectively) (8). This study underscores the importance 
of silent/undiagnosed MI as an important risk factor for 
development of future HF. 

The next important clinical question is whether 
screening for silent MI with tests is cost-effective and 
whether preventative therapies in patients with silent MI 
would be beneficial in reducing the risk of future HF. In the 
ARIC study, silent MI was defined as electrocardiographic 
(ECG) evidence of new MI at subsequent visits that was 
not present at the first visit. The presence of Q waves in an 
ECG has been used to diagnose prior MI for decades. One 
study assessed the how accurate an ECG is in detecting 
prior MI compared with cardiac magnetic resonance 
imaging (MRI) and reported a very modest sensitivity of 
48.4%; specificity of 83.5%; a positive predictive accuracy 
of 72.0%; and a negative predictive accuracy of 64.2% with 
ECG. Sensitivity was reasonably high with large MI (64%), 
but specificity declined to 72% (9). These data would 
appear to suggest that the poor sensitivity and the modest 
negative predictive value of ECG criteria may seriously 
curb its accuracy for diagnosis of prior MI. Furthermore, 
the presence of a right bundle branch block (RBBB) while 
typically considered to interfere with the ECG diagnosis of 
prior MI, recent clinical studies have reported association 
between RBBB and both false-positive as well as false-
negative ECG diagnoses of MI (10). Hence, the finding of 
a new Q wave in an asymptomatic individual with a RBBB 
pattern on ECG needs additional testing to confirm the 
diagnosis of prior MI. Similarly, left anterior fascicular 
block may also confound the diagnosis of prior MI based 
solely on Q waves (11). Based on these and other evidence, 
an abnormal ECG may not be necessarily diagnostic of a 
prior silent MI.

To confirm silent MI in a patient with Q waves on ECG, 
the first step should be to repeat another ECG to rule out 
lead malposition as a cause of abnormal ECG. If repeat 
ECG confirms evidence of prior MI, several imaging tests 
may be considered to confirm MI or presence of significant 
coronary artery disease such as echocardiography, 
radionuclide ventriculography, myocardial perfusion 
scintigraphy, cardiac/coronary computed tomography 
(CT) angiography and cardiac MRI. Freeman et al. 
assessed the ability of radionuclide ventriculography 
and echocardiography to assess regional left ventricular 
wall motion in patients with healed prior MI (12). They 
reported a sensitivity in detecting wall motion abnormalities 

of 83% for echocardiography and 77% for radionuclide 
ventriculography in the anterolateral area and apical (95 %, 
and 84% respectively) segment and least for the inferior 
segment (48%, 48%) (12). Specificity of echocardiography 
and radionuclide ventriculography was quite good, ranging 
from 94% in the anterolateral myocardial wall to 71% in 
the septal myocardial wall for echocardiography, and from 
91% in the inferior wall to 81% in the posterobasal and 
septal wall for radionuclide ventriculography (12). Nikolaou 
et al. examined the diagnostic accuracy of multidetector 
cardiac CT for detecting significant coronary heart disease 
in patients with known coronary heart disease and no prior 
coronary heart disease on both per patient and per segment 
analyses (13). In this study, multidetector cardiac CT 
showed a sensitivity of 82% and 86%, respectively for the 
identification of stenoses of >50% and >75% per segment, 
and specificity and negative predictive value were as high as 
95% and 97%, respectively.

Cardiac MRI offers high spatial resolution and, in 
contrast to other imaging modalities mentioned above, has 
better ability to discern myocardial fibrosis and distribution 
of infarct in the myocardium and across different myocardial 
layers. One study reported a sensitivity of contrast-
enhanced Cardiac MRI for the detection of prior MI was 
91% and a specificity of 100% (14). Another study to assess 
the diagnostic precision of CMR to detect coronary heart 
disease reported a sensitivity of CMR of 86.5% (95% CI, 
81–90%), specificity of 83.4% (95% CI, 79–86%), a positive 
predictive value of 77% (95% CI, 72–81%), and negative 
predictive value of 90.5% (95% CI, 87.1–93.0%) (15).  
Imaging modalities for the diagnosis of prior MI and 
significant coronary artery disease are summarized in Table 1.  
The choice of subsequent testing to confirm MI in those 
with abnormal ECG will depend on several factors such as 
local expertise, availability, renal function and patient and 
physician preference.

It is obvious that the diagnosis of previous silent MI 
is clinically important as it is an important predisposing 
factor for HF and overall cardiovascular morbidity and 
mortality (16). Once a prior MI is detected/confirmed 
on testing, early initiation of therapies may potentially 
prevent overt HF and may improve the patient’s long-term 
prognosis. 

Of note, the United States Preventive Service Task 
Force currently recommends against screening with ECG 
for the prognostication of cardiac events in asymptomatic 
individuals who are at low risk for such events and 
concludes that the current evidence is not sufficient to 
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appraise benefits and risks of screening with ECG for 
the prediction of cardiovascular events in asymptomatic 
individuals at intermediate or high risk given lack of benefit 
and potential for harm as a result of unnecessary follow-
up tests and interventions (17). The 2017 Focused Update 
recommends utilizing B-type natriuretic peptide biomarker-
based testing for individuals at perceived risk of developing 
HF, followed by multidisciplinary care including a 
cardiovascular specialist directing guideline evidence-based 
medical therapy, to prevent the evolution of left ventricular 
dysfunction (systolic or diastolic) and/or incipient HF (18).  
Judicious use of B-type natriuretic peptide biomarker 
screening for those at risk for HF and use of ECG in 
those at least at intermediate or at high risk seems like 

a reasonable approach to prevent this life-threatening 
condition. Finally, in addition to pharmacotherapies such 
as angiotensin converting enzyme inhibitors, angiotensin 
receptor blockers, aldosterone antagonists (19) and beta-
blockers (20), lifestyle modifications such as regular physical 
exercise, maintaining a healthy body weight, not smoking, 
eating fruits and vegetables also will help to reduce risk 
of HF and should be recommended to all individuals at 
risk for ischemic heart disease and HF. Figure 1 provides a 
simplified algorithm for clinicians to use ECG and B-type 
natriuretic peptide levels to selectively identify individuals 
at high risk for HF using the atherosclerotic cardiovascular 
disease (ASCVD) risk score and appropriately manage those 
with prior MI or elevated biomarkers.

Table 1 Imaging modalities for the diagnosis of prior myocardial infarction and significant coronary artery disease

Modality Sensitivity (%) Specificity (%) Positive predictive value (%) Negative predictive value (%)

Electrocardiography 48.4 83.5 72 64.2

Echocardiography 48–95 71–94 NA NA

Radionuclide ventriculography 48–84 81–91 NA NA

Cardiac CT 82–86 97 NA 97

Cardiac MRI 91 100 77.2 90.5

NA, not available; CT, computerized tomography; MRI, magnetic resonance imaging.

Figure 1 Simplified algorithm for identification and management of individuals at high risk of heart failure. ASCVD, atherosclerotic 
cardiovascular disease; MI, myocardial infarction; CT, computerized tomography; MRI, magnetic resonance imaging. 

Atherosclerotic cardiovascular disease (ASCVD) Risk Score

≥5% 10-year ASCVD risk

Electrocardiogram (ECG)

B-type natriuretic peptide (BNP)

Repeat ECG to confirm prior MI
Consider:
Echocardiography or
Radionuclide Ventriculography or
Cardiac CT or
Cardiac MRI 

Abnormal ECG or
BNP levels ≥50 pg/mL

Normal ECG or
BNP levels <50 pg/mL

Prior MI confirmed
on imaging

Guideline directed medical therapy
In addition to lifestyle changes

•	 Regular physical activity
•	 Maintain healthy body weight
•	 No smoking
•	 Eating fruits and vegetables

•	 Regular physical activity
•	 Maintain healthy body weight
•	 No smoking
•	 Eating fruits and vegetables

<5% 10-year ASCVD risk
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