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INTRODUCTION

· The definition of myocardial infarction has been evolving over recent years. In 2000 the American College of Cardiology (ACC) and the European Society of Cardiology (ESC) published a new definition of Myocardial Infarction, which for the first time includes elevated troponin levels.1 

· The new definition includes a characteristic rise and fall in troponin and/or CK-MB levels in the presence of either ischaemic symptoms or ECG changes.

· In the US, the National Academy of Clinical Biochemistry (NACB) has published a recent consensus of recommendations for the use of cardiac markers, however these guidelines have not been applied to UK labotatories.2.Currently there are no published UK guidelines regarding the frequency and time intervals for troponin sampling and required turn around time. 

· A survey on the use of cardiac markers in the UK in June 1999 and July 2001, highlighted that although many laboratories have improved their troponin service there are still financial constraints to improve turn around times.3
· The choice of myocardial infarction (MI) and risk based thresholds for troponin measurements are still debatable. 

· The aim of this survey was to review current practice in the SW and Wessex region  laboratories.

METHODS

In September 2004 a questionnaire was sent out to 21 laboratories. This covered cardiac markers offered, whether samples are analysed on demand or in batches, turnaround time of results (TAT), reference ranges and cut off values for myocardial infarction (MI) and acute coronary syndrome (ACS), clinical interpretation, Point-of-care testing (POCT), audit and financial constraints on service provision.

RESULTS

Responses were received from 20 out of 21 laboratories. 

Cardiac markers offered

· All laboratories offered troponin and total CK measurement, although one lab stated that total CK was not used as a cardiac marker.

· In this survey 16 labs offered their tests on demand, and 4 assayed samples in batches. 3 of those labs offering batch analysis also have POCT available in hospital (fig.1). 

· The distribution of troponin T and troponin I is shown in fig.2. 

· One lab also offers CKMB mass, and one CKMB activity

· One lab offers AST and LDH at the individual requestor discretion. 

Troponin service

· 75% of labs have a protocol with cardiology / emergency medicine.

· 65% of labs offered troponin service to GPs.

· 45% of labs had carried out a local audit assessing patient outcomes in relation to troponin levels.

· 30% of labs stated that there were financial restrictions limiting the service the laboratory would like to offer, for example providing a 24/7 service, one hour turnaround time and measuring two samples per patient episode?

Average laboratory Turnaround time

· The NACB recommends a target TAT of less than 1h for the measurement of cardiac markers on a continuous random access basis. 

· Most labs stated an average TAT (based on time the sample arrives in the lab to the time the result is available). For those departments offering batch analysis, the turnaround time for individual samples can vary depending on the time the sample arrives in the lab. One lab therefore did not state an average turn around time. The average turnaround times are summarised in fig.3 

Frequency of sampling

ESC/ACC consensus document recommends testing on admission, at 6-9h and again at 12-24h if earlier samples are negative and clinical suspicion remains high.

In this survey all of the laboratories had recommendations regarding frequency of sampling (table 1).

Table 1 Recommendations for frequency of samples

	Number samples
	Time Intervals 
	Number

labs

	1
	At least 12h post symptoms

(or post admission if uncertain of time of onset of symptoms)
	8

	1
	12h post admission or 16h post chest pain
	1

	1
	At least 10h post symptoms
	1

	1 
	At least 8h post symptoms
	2

	1 
	At least 6h post symptoms
	1

	1 or 2 (depending on time of onset
	On admission and 12h post symptoms
	2

	1 or 2
	On admission (not before 4h post symptoms) and 12h post symptoms
	1

	1 or 2
	6h post onset (repeat 12h if negative)
	2

	2
	On admission and 12h
	2


Reference ranges and cut-off values for MI and ACS and clinical interpretation

The British Cardiac Society proposes that the threshold for defining clinical MI be set at 1.0 (g/L for troponin T or 0.5 (g/L for AccuTnI (or equivalent threshold with other troponin I methods)4
The quoted cut-off values from each lab are summarised in table 2.

Table 2a) Troponin T reference ranges and cut-off values ((g/L)  quoted. (8 labs)

	METHOD
	REF RANGE
	MI
	ACS
	Interpretation

	Roche E170 / 1010
	<0.01
	>0.05
	0.01 - 0.05
	Yes

	Roche E170
	<0.01
	ns
	0.03
	No

	Roche E170
	<0.04
	ns
	ns
	Yes

	Roche 1010
	<0.1
	>0.1
	ns
	No

	Roche 1010
	<0.05
	ns
	ns
	Yes

	Roche 1010
	<0.01
	ns
	ns
	No

	Roche 1010
	ns
	>0.1
	>0.03
	Yes

	Roche 1010
	<0.01
	ns
	ns
	No


Table 2b) Troponin I  reference ranges and cut-off values ((g/L)   quoted (12 labs)

	METHOD
	REF RANGE
	MI
	ACS
	Interpretation

	Beckman Access
	<0.05
	>0.5
	0.05 - 0.5
	Yes

	Beckman Access
	<0.06
	ns
	>0.06
	Yes

	DPC Immulite
	<0.2
	ns
	ns
	No

	Bayer Advia IMS
	<0.1
	>1.0
	0.1 – 0.9
	Yes

	Bayer Advia Centaur
	<0.1
	ns
	>0.1
	Yes

	Bayer Advia Centaur
	<0.1
	ns
	ns
	No

	Bayer Advia Centaur
	<0.08
	ns
	>0.07
	Yes 

	Bayer Advia Centaur
	<0.16
	ns
	ns
	No

	Bayer Advia Centaur
	<0.15
	>1.5
	0.15 - 1.5
	Yes GP only

	Bayer Advia Centaur
	<0.15
	>1.5
	0.15 - 1.5
	No

	Bayer Advia Centaur
	<0.15
	>1.5
	0.15 - 1.5
	Yes

	Bayer Advia Centaur
	<0.15
	>1.5
	0.15 - 1.5
	Yes


ns : not stated

Examples of interpretative comments on troponin reports.

12/20 laboratories stated that they provide interpretative comments on troponin results (as indicated in table 2). Some example comments are shown below:

TROPONIN T

TnT >0.05 (g/L would support a diagnosis of AMI

TnT 0.01 – 0.05 indicates minimal myocardial damage which with the appropriate clinical and ECG findings may be of prognostic significance in patients with ACS. However levels within this range may also be due to non-ACS causes e.g. pulmonary embolus, heart failure, CRF, severe sepsis etc.

In ACS TnT starts to rise at 3-4h and reaches maximum sensitivity at 12-18h post symptoms and can remain elevated for upto 7-8 days. For exclusion of ACS levels should not be taken before 12h post symptoms.

Troponin T is a specific marker of myocardial ischaemia and is sensitive providing the sample was taken 16h or more after the suspected cardiac event; earlier sampling may produce false negative results. Troponin T may stay elevated for 7-10 days post MI.

In Acute Coronary Syndrome, Trop T >0.1 (g/L consistent with myocardial infarction; Trop T 0.03 – 0.1 (g/L consistent with minor myocardial damage

TROPONIN I

<0.15 No evidence of myocardial damage provided sample is at least 12h post symptoms (event).

0.15 – 1.5 Suggest minor myocardial damage provided at least 12h post event

>1.5 indicates major myocardial damage

Troponin I <0.05 (g/L, normal but cannot exclude CHD; 0.05-0.5, abnormal; >0.5, consistent with myocardial infarction.

<0.1        : Troponin appears normal if greater than 12h post pain

0.1 – 0.9 : suggestive of angina (ACS) if >12h post pain

>= 1.0     : consistent with MI

Figure 2. Distribution of Troponin T or I measurement
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Figure 3. Average TAT for troponin measurements in lab
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DISCUSSION

· 80% of laboratories offer troponin assays on demand, with 55% having a TAT of one hour or less.

· 10% of labs routinely offer 2 troponin measurements per patient episode.

· There is a wide variation in quoted reference ranges and threshold values for supporting a diagnosis of ACS and AMI for the major troponin methods (TnT, Roche, n=8 and TNI, Bayer Centaur, n=8). These were based on either manufacturer’s supplied values, locally agreed with cardiologists or cited from the literature. Therefore classification of some patients presenting with chest pain or ruling out cardiac damage is hospital dependent.

· Most laboratories that do not provide ‘on demand’ service for troponin have POCT available in the hospital, which in 80% of sites is supported by the lab for EQA.

· 25% of hospitals do not have a documented chest pain protocol, highlighting the need for better links between the laboratory and clinical staff.

· Financial restrictions offer significant impediments to improving service provision in 30% of hospitals

· 45% of laboratories had been involved in auditing their service, although there was minimal evidence provided that this has led to change in practice. In one case it was indicated that audit led to improvement in service 

SUMMARY

This survey highlights the variable provision of troponin services within the SW and Wessex region.
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Figure 1. Summary of troponin service offered
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