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MI Matters 

MI following vascular procedures is associated 
with substantially increased mortality in 
comparison to patients who do not have an MI. 

– It is better not to have an MI.  

– Patients do not look at MI the same way they look 
at a stroke, however, now we know that MI has 
broad implications for the patient. 

– We are going to have to pay attention to MI as a 
primary outcome going forward. 

 

 

 

 



Primary Endpoints in CREST 
Asymptomatic CAS 

Events (%)  
CEA 
Events (%) 

P value 

All Stroke 15 (2.5) 8   (1.4) 0.15 

Stroke and death 15 (2.5) 8   (1.4) 0.15 

MI 7   (1.2) 13 (2.2) 0.76 

Stroke, death, MI 21 (3.5) 21 (3.6) 0.96 

Silver et al. Stroke 2011;42:675  

Symptomatic CAS 
Events (%)  

CEA 
Events (%) 

P value 

All Stroke 37 (5.5) 21 (3.2) 0.043 

Stroke and death 40 (6.0) 21 (3.2) 0.019 

MI 7   (1.0) 15 (2.3) 0.083 

Stroke, death, MI 45 (6.7) 35 (5.4) 0.30 



42 MIs in CREST 

• 14 after CAS and 28 after CEA 

• 29/42 occurred 1st 24 hrs 

– 9 in the 1st week, 3 in more 1 week to 1 month 

• 20 biomarker elevations without chest pain 

or EKG changes: 

– 8 after CAS and 12 after CEA 

– 18/20 occurred in 1st 24hrs 



MI Endpoint Definitions 

• EKG: before and up to 48 hours after procedure. 

• Biomarkers: before and after (up to 8 hours post). 

 

• Evidence of myocardial ischemia 
– ECG evidence of  > 1mm ST elevation or depression in 2 

contiguous leads and/or 

– Chest pain 

• Cardiac biomarkers (CK-MB or troponin) >2 times 
normal level  

• All endpoints adjudicated by CEC 
 



Blackshear et al. 

Circulation 2011;123:2571  

Patients with heart disease did better with CAS 
 
Among patients enrolled in CREST 
 44% had prior cardiovascular disease 
 21% had previous CABG  



Independent Predictors of Mortality 

Variable HR 95% CI p-value 

 Any stroke within 30 days (yes vs. no) 2.49 1.44 - 4.32 0.0011 

MI within 30 days (yes vs. no) 2.14 1.23 - 3.86 0.0079 

Current Smoker (yes vs. no) 1.69 1.19 - 2.39 0.0034 

Diabetes (yes vs. no) 1.57 1.16 - 2.12 0.0032 

Sex (male vs. female) 1.50 1.08 - 2.08 0.0150 

Ischemic Heart Disease/ 
Congestive Heart Failure (yes vs. no) 

1.48 1.10 - 2.00 0.0097 

Age (in Years) 1.06 1.04 - 1.08 < 0.0001 

p-values from Cox regression model, for descriptive purposes only 
FDA Panel Presentation 

Jan. 26, 2011  



Does MI Matter? 

Quality of Life from CREST by event 



Blackshear et al. Circulation 2011;123:2571  

MI 

Biomarker 

One year mortality: 
with MI 14.3%, without MI 2.2% 

No MI 





Group 1: Coronary revascularization within the past 5 years 



2009 





2.0 to 37.4) for death compared with those with levels below

the cutoff.

Perioperative Myocardial Infarction
Eight patients (3%) were diagnosed with a perioperative MI:

6 had elevated cardiac enzymes and diagnostic ECGs, 1 had

chest pain in addition to elevated cardiac enzymes and

diagnostic ECGs, and 1 MI was discovered at autopsy.

Surveillance cTnI was elevated in 6 of these patients before or

concurrent with clinical diagnosis, and all received medical

intervention. At 6 months, 5 of these patients reported no

invasive coronary interventions and 1 had an incomplete

follow-up. Of the 2 patients who had surveillance cTnI 1.5

ng/mL, 1 ruled in with a positive troponin I on postoperative

day 2 by means of a more sensitive second-generation assay

that was in clinical use. The other patient was not diagnosed

on clinical grounds but had a respiratory arrest on postoper-

ative day 3 and was diagnosed with MI on postmortem

examination.

Elevated surveillance cTnI levels were associated with peri-

operative MI in vascular surgery patients (OR, 27.1; 95% CI, 5.2

to 142.7) (Table 3). Of the 28 patients with cTnI 1.5 ng/mL, 6

were diagnosed with a clinical MI and 1 of these patients was

dead at 6 months. Of the remaining 22 patients with elevated

cTnI and not diagnosed with an MI, there were 5 deaths, the

majority (4 of 5) of which occurred after hospital discharge.

Figure 1. Dose-response relation between peak
serum cTnI and 6-month mortality. Peak cTnI con-
centrations are categorized into 4 groups and pre-
sented with 6-month mortality rates. Numbers
inside bars indicate number of deaths divided by
total number of patients in each group. Odds
ratios and 95% confidence intervals for mortality
are shown above bars. The 0.35 ng/mL group is
the reference category to which other groups with
increasing cTnI levels are compared. *P 0.05.

Figure 2. Kaplan-Meier survival curve of patients
by postoperative cTnI levels. Six-month survival of
patients with surveillance cTnI levels above and
below 1.5 ng/mL was compared by means of log
rank test. Hazard ratio of death between these 2
groups is presented with 95% confidence interval.

Kim et al Troponin I Predicts Mortality 2369
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Does MI Matter? 

• Suppose I said that perioperative MI 

does not matter after: 

– AAA repair 

– Aortofemoral bypass 

– Femoral-popliteal bypass 

– Distal bypass 



Myocardial Infarction Following Vascular Surgery: 
Why We Should Take It Seriously 

Conclusion 
• MI will be an important primary outcome 

going forward. 

• MI is an important outcome measure in 

all other vascular procedures. 

• MI is associated with increased mortality. 

• We should look for ways to reduce it. 



Myocardial Infarction Following Vascular Surgery: 
Why We Should Take It Seriously 

Perioperative myocardial infarction occurring with vascular 
intervention or vascular surgery: 
  

•Is associated with substantially increased mortality in comparison 
to patients who did not experience a myocardial infarction. 

 

•Typically occurs in first 48 hours but not necessarily on the table. 

•It is sometimes best to treat medically and will at times require 
intervention. 

•Causes more morbidity for the patient correlating with the rise of 
cardiac enzymes. 
 


