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Outline

• Troponins have supplanted CK‐MB
– More sensitive, specific

– Not perfect

• Do they provide additive information?
– More than preoperative risk factors?

– More than perioperative course?– More than perioperative course?

– The otherwise asymptomatic patient

• Costs?
– Costs driven by interventions taken

Individual subunits serve different functions:
• Troponin C binds to calcium ions to produce a 

conformational change in TnIconformational change in TnI
• Troponin T binds to tropomyosin, interlocking 

them to form a troponin-tropomyosin complex
• Troponin I binds to actin in thin myofilaments 

to hold the troponin-tropomyosin complex in 
place

http://en.wikipedia.org/wiki/Tro
ponin
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Troponin reference ranges

Troponin I interpretative ranges:
• ≤ 0.03 ng/mL = no detectable cardiac injuryg j y
• 0.04 – 0.49 ng/mL = cardiac muscle injury
• ≥ 0.5 ng/mL = myocardial infarction (96% sensitivity and 94% 

specificity)

Circulation. 2007 Nov 27;116(22):2634-53
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When to draw tropinins?

• Troponin levels should be drawn at the onset 
f t d 6 9 h l t t l tof symptoms and 6‐9 hours later to evaluate 

the enzyme’s rise and fall.  

• Occasionally, the patient may require a blood 
sample 12‐24 hours later if the initial troponin 
evaluation was normal and the clinical 
suspicion for cardiac ischemia was high.4

Circulation. 2007 Nov 27;116(22):2634-53

How to analyse tropinins?

• An increased value for cardiac troponin is 
d fi d t 99th tildefined as a measurement  > 99th percentile 
of a normal reference population (URL  upper 
reference limit). 

• Detection of a rise and/or fall of the 
measurements is essential to the diagnosis of g
acute myocardial infarction.6

Circulation. 2007 Nov 27;116(22):2634-53
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Elevated troponin after vascularElevated troponin after vascular 
surgery associated with worse 

outcome
What time frame?

The otherwise stable/asymptomatic 
patient

TnI > 1.5 associated with worse 
intermediate-term death after 
vascular surgery

Circulation. 2002 Oct 29;106(18):2366-71.

g y
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Six month mortality
Dose-response relationship

Circulation. 2002 Oct 29;106(18):2366-71.

Eur J Vasc Endovasc Surg 28(1) 2004, p 59-66 

An elevated cTnT was defined as serum 
concentrations ≥0.1 ng/ml 
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Eur J Vasc Endovasc Surg 28(1) 2004, p 59-66 

All-cause mortality according to cardiac risk factors and levels of 
cardiac troponin T. Results are based on the number of clinical 
risk factors (age >70 years, current angina, prior MI, CHF, prior 

CVA/TIA, DM, renal insufficiency and pulmonary disease)

Eleavted cardiac troponin 
T in ~10% of patients 
undergoing EVAR.

J Vasc Surg 2009;50:749-54

Routine testing done.
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83% of troponin 
elevations were
asymptomatic and 

J Vasc Surg 2009;50:749-54

without ECG changes!

J Vasc Surg 2009;50:749-54



10/17/2009

9

Patients with GFR < 60 do poorly!

J Vasc Surg 2009;50:749-54

J Vasc Surg 2009;50:749-54
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No dose‐response relationship 
reported

J Vasc Surg 2009;50:749-54

Six month mortality
Dose-response relationship

Circulation. 2002 Oct 29;106(18):2366-71.
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Acta Anaesthesiol Scand. 2000 May;44(5):592-7. 

Acta Anaesthesiol Scand. 2000 May;44(5):592-7. 
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Troponin elevations in critical 
illness

Case study

• 48 yo BM
Ob– Obese

– HTN
– OSA
– Cervical disc disease

• Acute diarrheal illness
– Septic shock
– No identifiable pathogen

• Troponin drawn
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Cardiac cath

• Indications
– Abnormal echo (EF 50%)

– Mild troponin elevation

• Findings
– EF 40‐50%

– Elevated LVEDP– Elevated LVEDP

– 30‐40% mid‐LAD lesion
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Was this an MI?

Circulation. 2007 Nov 27;116(22):2634-53
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Troponin elevations in ICU

• Troponin elevation 
dj di t d

• Overall ICU mortality 
16 0%was adjudicated as:

– MI in 53.1%

– Sepsis in 18.4%

– Renal failure in 
12.2%

was 16.0%
– 2.0% with no 
troponin elevation

– 23.1% with MI

– 39.1% with troponin 

– Other causes in 
16.3%. 

elevation not due to 
MI.

J Crit Care. 2009 Sep 23

Troponin costs at Penn

• Troponin‐I

• SerumHumanImmunoassay (bead‐sandwich)

• $22.80
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Cost‐effectiveness?

Anesth Analg 2007;105:1346–56

Anesth Analg 2007;105:1346–56
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Anesth Analg 2007;105:1346–56

Costs of interventions
(Admit ICU, start β‐blockade)

Anesth Analg 2007;105:1346–56
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Cost‐effectiveness

Anesth Analg 2007;105:1346–56

Cost‐effectiveness

Anesth Analg 2007;105:1346–56
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$50,000 / QALY ??

Risk reduction

Anesth Analg 2007;105:1346–56

Troponins are cost‐effective

• …routine troponin surveillance on Days 0, 1, 
2 d 3 i t ff ti i ti t d 652, and 3 is cost‐effective in patients aged 65 yr 
and older with intermediate cardiac risk and 
who are undergoing AAA. 

• The cost value of $50,000 is comparable to the 
annual cost of renal dialysis and commonly y y
funded interventions.

Anesth Analg 2007;105:1346–56
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Role of ultrasensitive troponins

N Engl J Med 2009;361:858-67.
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N Engl J Med 2009;361:858-67.

N Engl J Med 2009;361:858-67.
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Conclusions

• Troponin elevations appear to predict 
MACE
– In addition to preop risks and clinical course

– Even in asymptomatic patients

• Cost‐effectiveness analysis suggests 
benefit
–Obtain routinely in high‐risk patients?

–If aggressive Rx can improve outcomes

Conclusions

• Beware elevations in critical illness
–May not be MI, but still has poor prognosis

• New ultra‐sensitive assays on the way
– Earlier diagnosis and Rx


