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Introduction

As a cardiologist 
working at Antwerp 
University Hospital 
(UZA), Dr. Anne Vorlat 
is well acquainted 
with the ESC 2011 
and 2015 guidelines 
for the management 
of non-ST-segment 
elevation myocardial 
infarction (NSTEMI) patients.1,2 Notably,  
Dr. Vorlat has published studies on the new 
rapid algorithms [0 and 90 minute (min)] 
using the cardiac troponin T hs (high 
sensitive) (TnT hs) assay.3 When Siemens 
Healthcare was installing the integrated 
Dimension Vista® Intelligent Lab System, 
including the Dimension Vista LOCI® 
Cardiac Troponin I (CTNI) assay, Dr. Vorlat 
wondered how the sensitive CTNI assay 
would compare to the former TnT hs assay.

Studies using the TnT hs assay demonstrated 
that rapid algorithms that measure cardiac 
troponin concentrations earlier than 3 
hours (h) after presentation led to under-
diagnosis of AMI and that the 3 h protocol 
was the best approach. Herein, Dr. Vorlat 
reports that the CTNI and TnT hs assays 
demonstrate equivalent performance.

The Antwerp University 
Hospital (Belgium)

Antwerp University Hospital is one of 
Belgium’s leading hospitals, renowned 
for the superior quality of its patient care. 
Medical specialists working at the hospital  
are true leaders in their field. They conduct 
pioneering clinical research that is routinely 
used in the development of new treatments, 
with the ultimate goal to provide every 
patient with the best possible medical  
care appropriate for his or her condition.

Antwerp University Hospital

Beds 573

Employees ~2800

Physicians ~400

Nurses ~1400

Highly specialized medical 
departments

~38

Patient visits annually ~600,000

Treated patients annually 180,000

Patients spending the night in 
hospital annually

~27,000

early (Figure 1). These findings confirmed 
the ESC 2011 and 2015 recommendations 
that a 3 h biomarker protocol be followed 
up 6 h (or more) after admission to  
rule out myocardial injury for those  
with persistent high clinical suspicion  
of AMI.1,2

The performance characteristics of the 
TnT hs assay for 0 to 90 min and 0 to 180 
min samples are presented in Figure 2. 
The diagnostic criterion for AMI was a 
cardiac troponin elevation of more than 
50% of the upper limit of normal (ULN, 
99th percentile of a healthy population) 
at 90 and 180 min versus time 0. The 
area under the curve (AUC) for the 0 to 
90 min samples was not significantly 
different from the AUC for the 0 to 180 
min samples. An AUC above 95 is the 
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The Clinical Pathology Laboratory

In 2013, the laboratory received 260,000 
requests, and 2,750,000 tests were 
performed on the ADVIA® LabCell® 
Automation Solution. In 2014, the clinical 
pathology laboratory converted from using 
the ADVIA LabCell Automation Solution  
to the Aptio® Automation Solution. In a 
Siemens webinar, Laboratory Manager  
of Clinical Pathology Veronique De Vroey 
recounts how the busy clinical diagnostic 
laboratory underwent the transition to  
the new automated laboratory without 
disruption of operations. The laboratory is 
equipped with three Dimension Vista 1500 
systems that perform approximately 
35,000 LOCI CTNI patient tests annually. 
Currently, BNP is measured on a point-of-
care (POC) system due to insufficient 
volume for the Dimension Vista system. 

The Cardiology Department— 
The TnT hs Experience

When the laboratory converted from  
TnT hs to CTNI in 2014, Dr. Vorlat decided 
to compare the clinical performance  
of the assays. Samples from patients 
recruited over a 3-month period were 
used for the comparison study.

Previously, studies demonstrated that  
TnT hs assessment at 90 or 180 min  
after symptom onset underestimated  
the presence of myocardial necrosis in  
these chest-pain patients who presented 

Figure 1. Myocardial injury as defined by the 360 min sample was present in 60% of the patients. 
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Key Messages

• Moving from TnT hs to CTNI did not affect the earlier diagnosis of AMI as 
recommended by the ESC guidelines 2011, including 99th percentile and  
3 h serial change.

• For the very early presenters (chest pain less than 1 h), 1 h to 2 h algorithms  
are not satisfactory; within 90 min, both TnT hs and CTNI assays perform equally. 

• In 2015, Dr. Vorlat’s work on high-sensitivity assays was published in Am J 
Cardiol.3 She is convinced that very short time intervals may disadvantage  
those AMI chest-pain patients who present very early after symptom onset. 

Figure 2. Receiver operator curve (ROC) analysis 
for TnT hs at 0 to 90 min and 0 to 180 min.
ULN: upper limit of normal (99th percentile)

Troponin T 
hs

0 to 90 min,  
% (CI)

0 to 180 min, 
% (CI)

Sensitivity 33 (22–47) 58 (45–71)

Specificity 95 (83–99) 93 (80–98)

PPV 91 (71–99) 92 (79–98)

NPV 49 (37–60) 59 (46–71)

CI: confidence interval
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norm in the literature for this kind of 
analysis. As shown in Figure 2, the 
assessment of TnT hs at 90 or 180 min 
after symptom onset underestimates  
the presence of myocardial necrosis.

The definition of high-sensitive cardiac 
troponin assays stipulates that they 
detect cardiac troponin in >50% of 
healthy subjects; however, the TnT hs 
assay detected cardiac troponin in only 
around 25% of healthy subjects. 

Comparison of CTNI and TnT hs Assays 

The contemporary sensitive CTNI assay 
and the TnT hs assay were compared 
using the same patient population of 
early presenters. A cardiac troponin rise 
of more than 50% for those presenting 
with chest pain onset between 0 and  
90 or 180 min is presented in Figure 3. 
The ROC graphs demonstrate that CTNI 
and TnT hs assays generate equivalent  
yet unsatisfactory results in the early 

Figure 3. Comparison of sensitive CTNI and TnT hs assays in patients presenting early after symptom onset. 
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presenter model within 90 min  
(TnT hs: AUC 0.81, specificity 97%, 
sensitivity 33%, PPV 96%; Dimension 
Vista CTNI: AUC 0.78, specificity 100%, 
sensitivity 29%, PPV 100%). The AUC 
values for both assays improved with  
the 3 h protocol (TnT hs: AUC 0.85;  
CTNI: AUC 0.87).

These results were presented by Dr. Vorlat 
to a laboratory audience at a Siemens 
Academy event in Belgium (June 5, 2014) 
and to an audience of clinicians at the  
ESC 2014 Congress in Barcelona (August 
29 to September 2, 2014). Dr. Vorlat 
believes that results from high-sensitivity 
assays must be interpreted with caution, 
because a value below the cutoff  
(99th percentile) may still be clinically 
significant, and even a single value  
above the cutoff does not always 
represent an acute coronary syndrome.

In conclusion, although sensitive CTNI  
and TnT hs assays can detect AMI using 
fast-track protocols (3 h or less), they 
disadvantage very early presenters  
who have AMI and present at less than  
2 h after symptom onset. For these  
early presenters, standard biomarker 
assessment 3 h after presentation  
with possible further follow-up is  
required to adequately rule in or  
rule out myonecrosis. These findings  
support those in a recent publication,3  
the ESC 2011 guidelines, and the ESC 
2015 guidelines which stipulate that  
“in patients presenting very early  
(e.g., within 1 h from chest pain onset), 
the second cardiac troponin level should  
be obtained at 3 h,” and that follow-up 
measurements be made for cases where 
clinical suspicion remains high.1,2 
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