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Abstract:
Introduction: Our lab recently transitioned from the well-accepted sensitive cardiac troponin I (cTnI) assay on the 
Siemens Healthineers Dimension Vista® 1500 system to the High-Sensitivity Troponin I assay on the Atellica® IM 
Analyzer (Atellica® IM TnIH Assay). This assay is reported to meet specifications a high-sensitivity cardiac troponin 
assay (hs-cTn) assay (>50% detection in a healthy reference population, with sex-specific 99th percentiles and 
≤10% CV). The announced move to the hs-cTn assay raised clinician concerns about increased positive rates and 
sex-specific versus overall cutoff points. To support the successful introduction of high-sensitivity troponin, the lab 
collaborated in advance with clinicians to educate them on the improved clinical utility of a high-sensitivity 
troponin I assay compared to the existing sensitive cTnI assay.

Methods: A method validation procedure comparing the incumbent assay (Dimension Vista cTnI) and the new 
hs-cTn assays (Atellica IM TnIH and Dimension Vista TNIH assays) was developed. Measures included repeatability, 
inter-assay precision (including low-end), quantification limits, and carry-over/contamination assessment. An inter-
sample method comparison was conducted between the old and new assays over the entire measuring range. 
Additional analyses included comparisons targeted to values near the 99th percentiles (positivity thresholds), 
analysis in an older patient population (>75 years), and interpretation of results for the sex-specific thresholds 
versus overall. In parallel, an educational outreach for physicians was launched a year ahead of the transition. The 
program included identification of clinical advocates, information on reporting whole numbers (ng/L) and gender-
specific values, presentations, and an email campaign for primary requesters of cTn testing (ED physicians and 
cardiologists) prior to the widespread introduction of the high-sensitivity troponin I assay. Questions and feedback 
were solicited and responded to. The remaining staff were notified of the move 2 weeks in advance. A review to 
assess usage and impact was conducted one month post-implementation.

Results: Repeatability, internal quality control, and precision profile results were in line with the manufacturer’s 
stated performance for hs-cTnI assays, including CVs of internal quality control (IQC) for values close to the 
decision threshold and the quantification limit. Reproducibility was as follows: Dimension Vista TNIH (n = 31): 
47.6 ng/L, 2.3% CV; 4,137 ng/L, 1.9% CV; 22,381 ng/L, 3.2% CV. Atellica IM TnIH (n = 30): 49.7 ng/L, 1.83% CV; 
16,784 ng/L, 0.93% CV. Within-lab precision was as follows (n = 34): Dimension Vista TNIH: 42.5 ng/L, 4.7% CV; 
3,049 ng/L, 4.0% CV; 19,705 ng/L, 5.3% CV. Atellica IM TnIH: 36.2 ng/L, 4.89% CV; 4,358.42 ng/L, 3.34% CV; 
11,583 ng/L, 3.23% CV.

Excellent agreement between hs-cTnI assay values was observed for the two mirrored Atellica IM Analyzers, 
including samples from the older cohort (>75 years) and values around the decision threshold, and no carryover 
was observed. Good clinical agreement between the hs-cTnI assays and the Dimension Vista cTnI assay was 
observed: Dimension Vista TNIH = 1.0331x Vista cTnI – 23.278, r2 = 0.9852; Atellica IM TnIH =1.0106 x Vista cTnI–
31.175, R2=0.9932; Atellica IM 2 TnIH=0.9658 x Atellica IM 1 TnIH +3.0998 R2=0.9997.

Introduction:
Until early 2019, troponins were measured by the contemporary sensitive cTnI assay on the Dimension 
Vista 1500 system (Siemens Healthineers), which has very good sensitivity but does not meet all the 
criteria of a high-sensitivity troponin I assay, such as detection of more than 50% of healthy women and 
men and a specific 99th percentile of a reference population for women and men.1

When we installed the Atellica IM Analyzers (Siemens Healthineers), we decided to adopt the High-
Sensitivity Troponin I (TNIH) assay, but with a slight modification of the protocol for interpretation of the 
troponin results used by the clinicians. We maintained the 0–3 hour (h) algorithm but used a sex-specific 
99th percentile instead of the combined 99th percentile previously employed.

The announcement of these changes raised many questions from clinicians, and addressing their concerns 
required close collaboration with the laboratory.

Our objective was to verify the performance of the assay and to support clinicians in the transition from the 
Dimension Vista Troponin I assay (Dimension Vista cTnI) to the Dimension Vista High-Sensitivity Troponin I 
(Dimension Vista TNIH) and Atellica IM High-Sensitivity Troponin I Assay (Atellica IM TnIH).

Materials and Methods:
We carried out complete method validations of the TNIH assay on the incumbent Dimension Vista systems 
and on the new Atellica IM Analyzers following the recommendations of ISO 15189, which specifies the 
quality and competence requirements specific to medical biology laboratories:

• Repeatability (n = 30) and inter-assay precision (n = 31) on Bio-Rad internal quality control (IQC) samples, 
limits of quantification and precision profile, inter-sample contamination, and method comparison over 
the entire measurement range

• Additional comparisons of assays to more specifically assess values close to the 99th percentile decision-
making positivity threshold, elderly subjects (>75 years), and the interpretation of results according to 
sex-specific cutoffs

At the same time, we provided support to clinicians in several ways:

• Discussions and information a year before the transition during meetings of the Stat Biology Prescription 
Commission

• Information distributed through email in two stages, first to the physicians most often requesting 
troponin testing (emergency and cardiology) and then to the entire medical profession two weeks before 
use of the new assay commenced

• Assessment after one month of use beginning with cardiologists and emergency physicians to assess the 
impact of the transition on orders and medical practices

Results and Discussion:
TNIH results for repeatability (Table 1), inter-assay precision (Table 2), and the precision profile (Figure 1) 
were in accordance with expected performance, in particular for the inter-assay precision CVs for low-end 
values close to the decision threshold and the limit of quantification.

• The comparison studies showed excellent correlation between the two mirrored Atellica IM Analyzers 
(Figure 2) and between the Atellica IM TnIH Assay and Dimension Vista cTnI assay (Figures 3 and 4).

• A slight decrease in elevated results for patients >75 years was observed following implementation of the 
high sensitivity method, mitigating concerns over an increase in positive results with age. No increase in 
in the overall percent of positive results was observed, including values around the decision threshold.

• An increase in the proportion of positive results in women of all ages (including >75 years) was observed 
using the sex-specific cutoff, resulting in improved diagnosis.

• These results enabled us to reassure cardiologists concerned about a potentially huge increase in the 
number of orders, the number of positive results in elderly subjects, and the increasing number of 
requests for cardiological advice, without changing the troponin interpretation protocol in place for the 
incumbent method (Table 3).

Table 1. Repeatability: Atellica IM TnIH Assay (n = 30).

Samples Mean (ng/L SD %CV

Level 1 49.75 0.91 1.83

Level 3 16,784.73 156.24 0.93

Table 2. Inter-assay precision: Atellica IM TnIH Assay (n = 31).

Mean (ng/L SD %CV

N1 99565 36.16 1.77 4.89

N2 99562 4,358.42 145.50 3.34

N3 99563 11,583.19 425.65 3.67
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Figure 1. Precision profiles: Dimension Vista cTnI 
assay versus Atellica IM TnIH Assay.

Figure 2. Method comparison: High-Sensitivity 
Troponin I Assay on Atellica IM Analyzer 2 versus 
Atellica IM Analyzer 1 (mirrored).
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Figure 3. Method comparison: High-Sensitivity 
Troponin I Assay on Atellica IM Analyzer (TnIH) 
versus Troponin I assay Dimension Vista system 
(cTnI)

Figure 4. TNIH values versus cTnI values for the 
elderly population more than 75 years old.
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Table 3. Evolution of the number of the patients receiving troponin results.

Dimension Vista cTnI Patient Testing 
from 05/01 to 09/30/2018

Atellica IM TnIH Patient Testing 
from 05/01 to 09/30/2018

Number of patients 17,215 >99th percentile 16,172 >99th percentile

Men 10,229 59.4% 4,249 41.54% 9,545 59.02% 3,973 41.62%

Women 6,986 40.6% 2,532 36.24% 6,627 40.98% 2,551 38.49%

Age >75 yrs 6,321 36.7% 5,374 33.23%

Men, Age >75 yrs 3,120 49.36% 1,445 46.31% 2,832 52.70% 1,339 47.28%

Women, Age >75 yrs 3,201 50.64% 1,372 42.86% 2,542 47.30% 1,186 46.66%

Conclusion:
• Evaluating the performance of the new high-sensitivity troponin I assay helped the laboratory support 

clinicians during our method conversion.

• The change in reporting units and the adoption of a threshold based on sex-specific cutoffs were quickly 
integrated by clinicians.

• We are now working with our cardiologist and emergency physician colleagues to establish a protocol for 
optimizing troponin assay orders. We are also exploring the implementation of a more timely approach 
for triage of patients based on the interpretation of the kinetics of high-sensitivity troponin I levels3,4 as 
proposed in the 2018 Fourth Universal Definition of the AMI5 and more recently by the 2020 ESC 
Guidelines for the management of NSTE-ACS patients.6


