
Analytical performance evaluation of the cardiac troponin T high sensitivity
gen 6 assay
Knoll, M.; Daniels, L.B.; Mueller, C.; Mills, N.L.; Giannitsis, E.; Rösser, A.F.A.; ... ; Meex, S.J.R.

Citation
Knoll, M., Daniels, L. B., Mueller, C., Mills, N. L., Giannitsis, E., Rösser, A. F. A., … Meex, S. J. R.
(2026). Analytical performance evaluation of the cardiac troponin T high sensitivity gen 6 assay.
The Journal Of Applied Laboratory Medicine. doi:10.1093/jalm/jfag031
 
Version: Publisher's Version
License: Creative Commons CC BY 4.0 license
Downloaded from: https://hdl.handle.net/1887/4304120
 
Note: To cite this publication please use the final published version (if applicable).

https://creativecommons.org/licenses/by/4.0/
https://hdl.handle.net/1887/4304120


ARTICLE
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Background: High-sensitivity cardiac troponin (hs-cTn) assays are recommended for the diagnosis of acute 
myocardial infarction. Here, we characterize the analytical performance of a next-generation hs-cTn assay, 
Elecsys® Troponin T hs Gen 6 (Roche Diagnostics International).
Methods: Surplus lithium-heparin plasma or serum samples from patients or healthy volunteers were run on 
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Cobas® e 801, e 402, and Pro analyzers. Limits of blank (LoB), limits of detection (LoD), and limits of quantitation 
(LoQ) were determined according to CLSI EP17-A2, with target values of 1.0 and 1.5 ng/L for LoB/LoD and 3.0 ng/L 
(10% CV) and 1.5 ng/L (20% CV) for LoQ, respectively. Precision was measured, per CLSI EP17-A2, using 3 QC 
samples (approximately 4, 30, and 220 ng/L), 12 native samples, and 3 reagent lots. Linearity, per CLSI EP06- 
Ed2, was determined by diluting samples with cardiac troponin T (cTnT) concentration above the measuring 
range with a low/blank sample. Interference (per Glick) with endogenous and assay components at 5 cTnT 
concentrations was assessed.
Results: Measured values for LoB, LoD, and LoQ at 10% and 20% CV were 0.1 to 0.7 ng/L, 0.3 to 1.4 ng/L, 1.0 to 
2.9 ng/L, and 0.4 to 1.2 ng/L, respectively. Repeatability CVs were 1.0 to 5.8% for mean cTnT concentrations of 2.6 
to 9230 ng/L in lithium-heparin plasma. High precision was shown across lots, and linearity was observed across 
the measuring range (1.5 to 9500 ng/L, all Pearson’s r = 1.00). No interferences were observed, specified up to 
≤1000 mg/dL hemoglobin, ≤50 mg/dL [≤855 µmol/L] icterus/bilirubin, and ≤1200 ng/mL biotin.
Conclusions: The analytical performance characterization of the assay demonstrated high sensitivity, high 
precision at the low end and across the measuring range, and resistance to interference.

INTRODUCTION

Cardiac troponin (cTn) is the preferred biomark
er for the evaluation of myocardial injury and the 
diagnosis of acute myocardial infarction (AMI). 
Clinical practice guidelines worldwide recommend 
high-sensitivity (hs)-cTn assays over conventional 
cTn assays due to superior sensitivity and preci
sion at low concentrations (1–3). AMI diagnosis re
quires a rise and/or fall in cTn concentrations, with 
≥1 value above the sex-specific 99th percentile 
upper reference limit (URL), along with clinical evi
dence of ischemia (e.g., symptoms, electrocardio
graphic changes, imaging, or angiography) (1).

To define a cTn assay as “high-sensitivity,” the 
IFCC recommends that hs-cTn assays measure 

cTn concentrations at or above the assay’s limit 
of detection (LoD) in ≥50% of healthy females 
and males, with ≤10% CV at the sex-specific 99th 

percentile URL (4). Recent advances have im
proved both the sensitivity and precision of 
hs-cTn assays at low concentrations (5, 6), which 
may facilitate more accurate and efficient exclu
sion of AMI and may further improve cardiovascu
lar risk prediction in the general population where 
overt cTn elevations are less common (7–9). 
Regulatory authorities have established standard
ization procedures to ensure metrological trace
ability of values assigned to calibrators, trueness 
control materials, and human samples for quan
tities measured by in vitro diagnostic medical de
vices (10).

IMPACT STATEMENT
hs-cTn assays are recommended for the diagnosis of acute myocardial infarction. Here, we characterize the 

analytical performance of a next-generation hs-cTn assay, Elecsys Troponin T hs Gen 6. The assay demon

strated high sensitivity, repeatability and high precision at the low end of the measuring range, high correlation 

with the previous assay generation, and increased resistance to interference from various endogenous com

ponents. This study sets the foundations for a large, global, multicenter reference range study to determine 

new 99th percentile upper reference limits and the corresponding clinical performance study.
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The earliest hs-cTn assay, developed by Roche 
Diagnostics in 2009 (11, 12), was also the first 
hs-cTn assay to incorporate a rapid rule-out claim 
for early-discharge and outpatient management 
for patients with suspected acute coronary syn
drome (13). An updated version of the assay 
to reduce biotin interference was subsequently 
introduced in 2019 (14). The assay has continued 
to evolve to improve its sensitivity and standardiza
tion, with the recent development of an updated 
Elecsys® Troponin T hs Gen 6 assay (Roche 
Diagnostics International). This assay was designed 
to improve analytical sensitivity and reduce lot-to-lot 
and platform-to-platform variation, compared with 
the previous generation assay (15). In addition, a 
new 3-level QC system compared with the previous 
assay generation’s 2-level QC was developed to 
comply with IFCC recommendations (16).

Although hs-cTn assays are optimized to reduce 
analytical confounders, increases in analytical sen
sitivity may increase susceptibility to analytical 
interference (11, 17). This can, in turn, lead to false
ly elevated cTn concentrations and unnecessary 
investigations for patients (18). Hemolysis is one 
of the most common preanalytical interferences 
in clinical laboratories leading to unreliable cTn 
results; therefore, assays should minimize the 
impact of hemolysis and other common inter
ferences, such as bilirubin, turbidity, and biotin 
(19, 20).

We evaluated the analytical performance of the 
Troponin T hs Gen 6 assay to determine the ana
lytical sensitivity; precision at the low end of the 
measuring range; and resistance to hemolysis, bili
rubin, and biotin interference.

MATERIALS AND METHODS

Samples

Samples were obtained from biospecimen re
positories specialized in providing samples for val
idation of medical devices, such as Milan Analytica 

AG, Biomex GmbH, Logical Biological Ltd., and Ino 
Specimens Biobank, and stored at −20°C or colder 
for up to 18 months before analysis. Surplus 
lithium-heparin (LiHep) plasma or serum samples 
were used, with approval by country-specific regu
lated institutional review boards (or equivalent 
committees). Vendors ensured compliance with 
the respective country-specific regulations and 
good laboratory practice was used for all pur
chased samples. Samples were pre-screened in 
batches using the Troponin T hs Gen 6 assay on 
the Cobas® Pro analyzer to determine cardiac 
troponin T (cTnT) concentration and allocated ac
cordingly to experiments.

The Troponin T hs Gen 6 Assay and Analyzers

The Troponin T hs Gen 6 assay was run on the 
Cobase 801, e 402, and Pro analyzers (Roche 
Diagnostics International) using the STAT (Short 
Turn Around Time) application at a single site 
(Roche Diagnostics GmbH). The Cobas e 801 and 
e 402 analyzers were operated as standalone sys
tems; Cobas Pro is an integrated solution that can 
incorporate multiple analytical units into one 
workflow. The assay was developed to be used 
on the most recent configurations available on 
the market. The assay uses 2 high-affinity mono
clonal antibodies (biotin- and ruthenium-labeled) 
directed against human cTnT to form a sandwich 
complex enabling detection of all circulating cTnT 
forms (21). The M11.7 antibody was improved by 
affinity maturation of the monoclonal antibody 
used in the previous assay version [fifth gener
ation Elecsys Troponin T hs Biotin update (cTnT 
hs)] using ribosomal display (22). The antibodies 
used in the Troponin T hs Gen 6 assay recognize 
the same epitopes (amino acid positions 125– 
131 and 136–147 located in the stable center re
gion of the cTnT protein) as the fifth generation 
cTnT hs assay (21), with improved affinity com
pared with the previous assay version. After the 
immunocomplexes are formed, the sandwich 
complexes are immobilized onto the surface of 
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streptavidin-coated paramagnetic micro-particles 
via biotin-streptavidin binding. The reaction mix
ture is then aspirated into the measuring cell of 
the Cobas instrument, where the streptavidin- 
coated paramagnetic micro-particles are drawn 
into the measuring cell and separation takes place. 
Further, the ruthenium complex and tripropyla
mine are involved in reactions that result in an 
electrochemiluminescent emission, which is mea
sured by a photomultiplier; the electrochemilumi
nescence signal is proportional to the amount of 
cTnT in the sample.

To further improve the performance of the 
Troponin T hs Gen 6 assay compared with the pre
vious assay generation, the assay formulation was 
optimized by including the assessment of various 
biotin- and ruthenium-label chemistry formats 
and improvements to the buffer composition.

Analytical Performance at the Lower End of 
the Measuring Range (Limit of Blank, LoD, 
Limit of Quantitation) and Linearity

The limit of blank (LoB), LoD, and limit of quanti
tation (LoQ) were determined according to the 
CLSI EP17-A2 (23) guideline using LiHep plasma 
samples in up to 4 reagent lots on the Cobas e 
801 and e 402 analyzers. Samples in serum matrix 
were additionally measured for selected reagent 
lots and analyzers. The LoB (95th percentile of 
analyte-free samples) was determined using one 
immunodepleted sample measured with 10 repli
cates per run across 6 runs over 3 days per lot/ 
analyzer. The target LoB for the Troponin T hs 
Gen 6 assay was specified as 1.0 ng/L.

The LoD was determined using 5 pooled LiHep 
plasma samples with low cTnT content measured 
in duplicate across 6 runs over 3 days per lot/ana
lyzer and calculated per EP17-A2 (23). The target 
LoD for the Troponin T hs Gen 6 assay was speci
fied as 1.5 ng/L. The LoQ (concentrations achiev
ing ≤20% and ≤10% within-laboratory CV) was 
derived from model fitting using 10 low-range 
samples measured in duplicate across 42 runs 

over 21 days for each of 3 selected reagent lots/ 
analyzer. Linearity was assessed per CLSI 
EP06-Ed2 (24) by serial dilution of a high- 
concentration sample with a low/blank sample 
across 3 lots.

Reference Standardization

To comply with International Organization for 
Standardization (ISO) 17511:2020 requirements 
for metrological traceability (10), the Troponin T 
hs Gen 6 assay was restandardized on Cobas e 
801 and e 402 analyzers. The traceability chain 
to standard international units is presented 
in Supplemental Fig. 1. As no NIST reference 
material exists for cTnT, a certified primary refer
ence material and a secondary calibrator panel 
were used to establish traceability to standard 
international units. The certified primary reference 
material, SIGMA-ALDRICH TraceCERT Amino 
Acids BCBZ8336 (produced according to ISO 
17025:2017 and 17034:2016) (25, 26), is traceable 
to NIST SRM350b and SRM84 (27, 28). The sec
ondary calibrator reference material, produced 
in accordance with CLSI EP32-Ed2 and ISO 
17511:2020 (10, 29), was a sample panel prepared 
by spiking recombinant cTnT into cTnT-negative 
human serum matrix. The amino acid composition 
of the recombinant cTnT was determined using 
amino acid analysis, establishing metrological 
traceability to the standard international unit for 
mass concentration, and ensuring traceability to 
the certified reference material and therefore 
NIST reference materials. Commutability testing 
was performed with 3 validation lots, supporting 
the use of the serum panel as the master system 
for standardization. Measurement uncertainty is 
provided in Supplemental Table 1.

Because the Troponin T hs Gen 6 assay was re
standardized and not calibrated to be numerically 
equivalent to the prior fifth generation cTnT hs as
say, method comparisons between generations 
are descriptive only.
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Repeatability/Precision

Assay precision was determined according to 
CLSI protocol EP05-A2 (30) using 3 QC samples 
of known cTnT concentration (PreciControl® 

Troponin T hs Gen 6; Roche Diagnostics GmbH), 
12 native plasma samples across the measuring 
range, and 3 reagent lots (reagent lots 1, 2, and 
3) were run on Cobas e 801, e 402, and Pro analy
zers. One reagent lot comprising 11 native serum 
samples and 3 precision control samples was run 
on the Cobas e 801 analyzer. Each sample was 
measured in duplicate in 42 separate runs over 
21 days for each reagent lot. PreciControl 
Troponin T hs Gen 6 is a lyophilized control serum 
based on human serum, with recombinant human 
cTnT added at 3 concentration ranges. Level 1 has 
a cTnT concentration between the LoQ and the 
lowest sex-specific 99th percentile (approximately 
4 ng/L), level 2 has a concentration around the 
highest sex-specific 99th percentile URL (approxi
mately 30 ng/L), and level 3 has a concentration 
range that is multiples of the 99th percentile URL 
as recommended by the IFCC (approximately 
220 ng/L). Within-lab precision was estimated for 
each reagent lot separately. The relationship be
tween mean concentration in each sample and 
the percent CV was described using a correspond
ing power function, resulting in a precision profile.

Lot-to-Lot and Matrix Comparisons

The lot-to-lot comparison was undertaken using 
4 reagent lots, with reagent lot 1 compared with 
reagent lots 2, 3, and 4, respectively. For the com
parison, 154 native LiHep plasma samples across 
the measuring range were analyzed in single de
termination. Passing Bablok and linear regression 
analyses were performed to compare lots. For the 
matrix comparison, 54 LiHep plasma and serum 
samples across the measuring range were ana
lyzed in single determination on the Cobas e 801 
analyzer and compared using Passing Bablok 
analysis.

Interference

Interference from various endogenous and as
say components [including freshly prepared he
molysate (concentration range: 0–1571 mg/dL), 
icterus/bilirubin (0–66 mg/dL; 0–1129 µmol/L), 
anti-Streptavidin antibodies (up to 100 µg/mL), hu
man anti-mouse antibodies (805 µg/L), Intralipid® 
(0–2000 mg/dL final concentration), cholesterol 
(0–310 mg/dL; 0–8.0 mmol/L), rheumatoid factor 
(0–1200 IU/mL), and biotin (0–3600 ng/mL)] at 5 
different cTnT concentrations across the measur
ing range from low (5, 34, and 100 ng/L) to me
dium and high (2600 ng/L and 8200–8600 ng/L, 
respectively) was determined according to the 
Glick model (31). Endogenous components were 
obtained internally from Roche Diagnostics. All 
interference testing was performed in LiHep sam
ples using 3 reagent lots, which were measured in 
a single assessment on one analyzer. Interference 
was determined as the recovery of the measured 
cTnT concentration of the sample spiked with a gi
ven concentration of interference component to 
that measured without. The recovery criterion 
for no interference was within ±10% of that of 
the native sample (not spiked), except for the low
est sample where it was taken as absolute values 
within ±2.4 ng/L as changes in the lower ranges 
equate to higher percentage changes. The target 
interference measures for the Troponin T hs Gen 
6 assay were specified as ≤1000 mg/dL for hem
olysis, ≤50 mg/dL (≤855 µmol/L) for bilirubin, and 
≤1200 mg/dL for biotin.

Method Comparison: Fifth Generation cTnT 
hs vs Troponin T hs Gen 6

The Troponin T hs Gen 6 assay was compared 
against the fifth generation cTnT hs assay using 
147 LiHep samples across the measuring range 
analyzed in single determination. In clinical practice, 
values below the LoD are not readable for the fifth  
generation cTnT assay (<3 ng/L). To determine ana
lytical sensitivity below the reportable range for the 
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fifth generation cTnT hs assay, a comparison at the 
low end of the measuring range (≤5 ng/L) was per
formed with LiHep samples using a proprietary re
search and development application that allows for 
detection and conversion of signals from concen
trations below the LoD to ng/L.

RESULTS

Limits and Ranges

The measured LoB and LoD data were well with
in or below the prespecified targets (0.1–0.7 ng/L; 
0.3–1.4 ng/L, respectively; Supplemental Table 2). 
At the 10% and 20% CV analytical precision levels, 
the LoQ was determined as 3.0 and 1.5 ng/L, re
spectively (Supplemental Table 3). Representative 
plots demonstrating highest (i.e., “worst”) LoQ 
(ng/L) estimated at 10% and 20% CV in LiHep ma
trix samples are shown in Fig. 1; further reagent 
lots are included in Supplemental Fig. 2. The meas
uring range was identified as 1.5 to 9500 ng/L, and 
excellent linearity was demonstrated across 3 re
agent lots (Fig. 2). Reagent lots 1, 2, and 3 

demonstrated a linear measuring range of 0.9 to 
10 615 ng/L, 1.3 to 10 708 ng/L, and 1.4 to 10  
674 ng/L, respectively (all Pearson’s r = 1.00 be
tween expected and measured concentration).

Repeatability/Precision

The precision profile from 3 reagent lots focus
ing on the low cTnT concentration end (≤32 ng/L) 
on the Cobas e 801 analyzer is shown in Fig. 3
and Table 1. The Troponin T hs Gen 6 assay de
monstrated high precision across the Cobas Pro, 
e 801, and e 402 platforms and reagent lots 
(Supplemental Fig. 3). On the Cobas e 801 analyzer 
across 3 reagent lots, repeatability CVs were 1.0% 
to 5.8% and intermediate precision CVs were 2.0% 
to 9.0% for mean cTnT concentrations of 2.6 to 
9230 ng/L in LiHep plasma samples. On the 
Cobas e 402 analyzer across 3 reagent lots, re
peatability CVs were 0.8% to 3.5% and intermedi
ate precision CVs were 1.6% to 7.2% for mean 
cTnT concentrations of 3.0 to 9479 ng/L in LiHep 
plasma samples. Using one reagent lot measured 
on the Cobas e 801 analyzer, repeatability CVs 
were 0.7% to 7.3% and intermediate precision 

Fig. 1. Examples of graphs used to estimate the functional LoQ. Functional LoQ for Reagent Lot 2 on the e 
801 analyzer and LiHep matrix (A) and Reagent Lot 3 on the e 801 analyzer and serum matrix (B). Both 
graphs were selected since these demonstrated the highest (“worst”) LoQ (ng/L) estimated at 20% and 
10% CV in LiHep matrix. Abbreviations: LiHep, lithium-heparin; LoQ, limit of quantitation.
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CVs were 2.9% to 9.0% for mean cTnT concentra
tions of 2.5 to 9338 ng/L in serum samples 
(Supplemental Table 4).

Lot-to-Lot and Matrix Variation and 
Interferences

High lot-to-lot comparability was observed be
tween all 4 lots assessed, with τ = 0.99 and r =  
1.00 for all comparisons (Supplemental Fig. 4). 
LiHep plasma and serum samples were highly com
parable, with r = 0.998 (Supplemental Fig. 5). No 
interference was observed in LiHep samples 
when tested up to the highest spike concentrations 
of endogenous and assay components assessed 
(one representative reagent lot is shown in 
Supplemental Table 5). The measured interference 
data met the prespecified interference targets. As 
an example, Fig. 4 shows the interference of hemo
globin with assay measurement in samples with low 
(5, 34, and 100 ng/L), medium (2600 ng/L), and high 
(8200–8600 ng/L) cTnT concentrations.

Method Comparison: Fifth Generation cTnT 
hs vs Troponin T hs Gen 6

A positive, monotonic, nonlinear relationship was 
observed between the fifth generation cTnT hs and 
Troponin T hs Gen 6 assays across the measuring 
range (3 to 10 000 ng/L) and at the low end of the 
measuring range (3 to 25 ng/L) of the fifth  

generation cTnT hs assay (Fig. 5A and B, respective
ly). In general, Troponin T hs Gen 6 values were high
er than those for the fifth generation cTnT hs assay 
for a given sample (Fig. 5C). At the very low end of 
the measuring range (1.5 to 5 ng/L), values for the 
fifth generation cTnT hs and Troponin T hs Gen 6 as
says are comparable and demonstrate a somewhat 
linear behavior (Fig. 5D). As values <3 ng/L are meas
urable with the Troponin T hs Gen 6 assay and would 
not be measurable in clinical practice using the fifth  
generation cTnT hs assay, the Troponin T hs Gen 6 
assay has higher analytical sensitivity than the fifth  
generation cTnT hs assay, with 10/11 (90.9%) sam
ples that are below the LoD of the fifth generation 
cTnT hs assay detectable with the Troponin T hs 
Gen 6 assay (Fig. 5D). A Bland-Altman plot demon
strated that although the assays correlate, the 
mean relative difference was −0.25 ng/L for values 
measured with the fifth generation cTnT hs com
pared with the Troponin T hs Gen 6 assay (Fig. 5E). 
Overall, the Troponin T hs Gen 6 assay yields a high
er dynamic range, including values at the low end of 
the measuring range.

DISCUSSION

The analytical performance evaluation of the no
vel Troponin T hs Gen 6 assay demonstrated high 

Fig. 2. Linearity across 3 reagent lots shown in Reagent Lot 1 (A),Reagent Lot 2 (B), and Reagent Lot 3 (C).
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sensitivity and high precision at the low end of the 
measuring range in serum and LiHep plasma sam
ples on the Cobas e 801, e 402, and Pro analyzers 
and showed resistance to interference in LiHep 
samples. The prespecified LoB and LoD targets 
(1.0 and 1.5 ng/L, respectively) were met; the tar
get LoQ was also met at 20% and 10% CV (1.5 
and 3 ng/L, respectively), and linearity was demon
strated across the measuring range. The new as
say formulation also demonstrated increased 
resistance against interference with hemoglobin 
(≤1000 mg/dL) and bilirubin (≤50 mg/dL; 
≤855 µmol/L), a 10-fold and 2-fold improvement, 
respectively, compared with the previous assay 
generation, as well as state-of-the-art interference 
elimination against anti-Streptavidin antibody 
interference. These results indicate that any sub
sequent hemolysis of the blood sample would 

have very limited impact on assay measurements, 
even where the samples are markedly hemolyzed. 
Furthermore, the Troponin T hs Gen 6 assay main
tained resistance to all other interferents, includ
ing biotin, consistent with the predecessor assay. 
Low lot-to-lot variability further supports the ro
bustness of the Troponin T hs Gen 6 assay.

The Troponin T hs Gen 6 assay has higher ana
lytical sensitivity (LoB/LoD/LoQ) than the fifth gen
eration cTnT hs assay, enabling quantification of 
cTnT with high precision at lower concentrations 
that would otherwise be undetectable with the 
previous assay. Improved analytical sensitivity will 
enable better differentiation of low cTnT values 
at or below the 99th percentile URL, which may im
prove the definition and performance of opti
mized risk stratification thresholds and delta 
values, thereby facilitating early and safe rule-out 

Fig. 3. The Troponin T hs Gen 6 assay composite prediction data at the lower cTnT concentration end on 
the Cobas e 801 analyzer. Three reagent lots were measured over 21 days to show precision and accur
acy according to CLSI guidelines (serum;1200000698885). CV at 20% and 10% is indicated by the dotted 
line. Abbreviations: cTnT, cardiac troponin T; hs, high sensitivity.

ARTICLE                                                                                                                                                   

8 JALM | 1–17 | 00:0 | 2026

D
ow

nloaded from
 https://academ

ic.oup.com
/jalm

/advance-article/doi/10.1093/jalm
/jfag031/8541109 by Jacob H

eeren user on 27 M
ay 2026



Table 1. Repeatability and precision of the Troponin T hs Gen 6 assay on the Cobas e 801 and e 402 
analyzers.

Sample Mean, ng/L

Repeatability Intermediate precision

SD estimate, ng/L CV % SD estimate, ng/L CV %

Cobas e 801 analyzer

Reagent Lot 1

Human LiHep plasma 1 2.8 0.1 5.1 0.3 9.0

Human LiHep plasma 2 4.6 0.2 5.3 0.4 7.9

Human LiHep plasma 3 8.2 0.2 2.8 0.4 4.6

Human LiHep plasma 4 20.4 0.5 2.5 0.7 3.5

Human LiHep plasma 5 22.0 0.6 2.9 0.9 4.1

Human LiHep plasma 6 30.9 0.7 2.2 1.0 3.4

Human LiHep plasma 7 87.8 1.9 2.1 2.9 3.3

Human LiHep plasma 8 143.0 2.4 1.7 4.3 3.0

Human LiHep plasma 9 360.0 6.0 1.7 10.1 2.8

Human LiHep plasma 10 4105.0 66.3 1.6 138.0 3.4

Human LiHep plasma 11 9223.0 190.0 2.1 298.0 3.2

Human LiHep plasma 12 9230.0 172.0 1.9 411.0 4.5

PreciControl 1 4.9 0.2 4.2 0.3 6.3

PreciControl 2 35.4 0.5 1.5 1.1 3.0

PreciControl 3 221.0 2.6 1.2 6.4 2.9

Reagent Lot 2

Human LiHep plasma 1 2.6 0.2 5.7 0.2 8.0

Human LiHep plasma 2 4.4 0.2 3.6 0.2 5.4

Human LiHep plasma 3 8.0 0.2 2.0 0.3 3.5

Human LiHep plasma 4 20.2 0.5 2.4 0.5 2.7

Human LiHep plasma 5 21.9 0.5 2.5 0.7 3.1

Human LiHep plasma 6 30.9 0.6 1.9 0.8 2.7

Human LiHep plasma 7 87.8 1.7 1.9 2.5 2.9

Human LiHep plasma 8 143.0 2.3 1.6 3.7 2.6

Human LiHep plasma 9 362.0 6.3 1.7 8.9 2.5

Human LiHep plasma 10 4157.0 63.1 1.5 108.0 2.6

Human LiHep plasma 11 9091.0 177.0 1.9 226.0 2.5

Human LiHep plasma 12 9136.0 167.0 1.8 318.0 3.5

PreciControl 1 4.7 0.1 3.1 0.2 5.1

PreciControl 2 35.4 0.5 1.5 0.8 2.3

PreciControl 3 222.0 2.3 1.1 4.5 2.0

Reagent Lot 3

Human LiHep plasma 1 2.6 0.2 5.8 0.2 7.6

Human LiHep plasma 2 4.4 0.2 3.6 0.2 5.2

Human LiHep plasma 3 8.0 0.2 2.4 0.3 3.7

(continued)
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Table 1. Continued

Sample Mean, ng/L

Repeatability Intermediate precision

SD estimate, ng/L CV % SD estimate, ng/L CV %

Human LiHep plasma 4 20.2 0.4 1.9 0.6 3.0

Human LiHep plasma 5 21.8 0.6 2.6 0.7 3.1

Human LiHep plasma 6 30.3 0.6 1.9 0.8 2.8

Human LiHep plasma 7 86.4 1.4 1.6 2.7 3.1

Human LiHep plasma 8 141.0 2.1 1.5 4.3 3.0

Human LiHep plasma 9 355.0 5.6 1.6 9.3 2.6

Human LiHep plasma 10 4135.0 59.0 1.4 113.0 2.7

Human LiHep plasma 11 9127.0 202.0 2.2 252.0 2.8

Human LiHep plasma 12 9143.0 184.0 2.0 343.0 3.8

PreciControl 1 4.7 0.1 2.7 0.2 5.0

PreciControl 2 35.3 0.5 1.4 0.8 2.3

PreciControl 3 220.0 2.3 1.0 4.7 2.1

Cobas e 402 analyzer

Reagent Lot 1

Human LiHep plasma 1 3.0 0.1 3.5 0.1 4.5

Human LiHep plasma 2 4.8 0.1 2.6 0.2 3.7

Human LiHep plasma 3 8.6 0.1 1.5 0.2 2.3

Human LiHep plasma 4 21.5 0.2 1.1 0.4 1.9

Human LiHep plasma 5 23.3 0.3 1.3 0.4 1.8

Human LiHep plasma 6 32.4 0.3 1.0 0.7 2.2

Human LiHep plasma 7 93.1 1.0 1.1 2.6 2.7

Human LiHep plasma 8 150.0 1.9 1.3 3.8 2.5

Human LiHep plasma 9 374.0 3.6 1.0 7.4 2.0

Human LiHep plasma 10 4161.0 51.9 1.2 80.3 1.9

Human LiHep plasma 11 9479.0 106.0 1.1 279.0 2.9

Human LiHep plasma 12 9470.0 81.4 0.9 328.0 3.5

PreciControl 1 5.1 0.2 3.1 0.2 3.8

PreciControl 2 36.8 0.4 1.0 0.7 1.9

PreciControl 3 229.0 2.9 1.3 5.3 2.3

Reagent Lot 2

Human LiHep plasma 1 3.2 0.1 3.1 0.1 4.2

Human LiHep plasma 2 4.9 0.1 2.2 0.1 2.8

Human LiHep plasma 3 8.7 0.2 2.0 0.2 2.3

Human LiHep plasma 4 21.4 0.3 1.4 0.4 1.7

Human LiHep plasma 5 23.2 0.2 1.0 0.4 1.6

Human LiHep plasma 6 32.1 0.4 1.1 0.6 2.0

Human LiHep plasma 7 91.7 1.1 1.2 2.7 2.9

(continued)
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of AMI (32). Higher sensitivity may also allow more 
precise determination of the 99th percentile 
in both males and females and increase the 
number of measurements above the LoD (33). 
Additionally, higher analytical sensitivity and accur
acy, especially at lower concentrations and im
proved interference tolerance, is likely to improve 
clinical performance for current and future applica
tions for hs-cTnT testing in practice (34).

It should be noted that the Troponin T hs Gen 6 
assay uses the same antibodies and recognizes 
the same epitopes as the fifth generation cTnT hs 

assay (11, 35); therefore, both assays are able to de
tect intact and fragmented cTnT. However, the as
says were standardized against different reference 
materials. The fifth generation cTnT hs assay was 
standardized against previous assay generations, 
with a traceability chain tracing back to bovine 
cTnT (36). Bovine cTnT was used as no international 
cTnT reference materials were established at the 
time of standardizing the first generation cTnT assay 
(36). As human samples display a higher level of un
certainty over generations (37), the Troponin T hs 
Gen 6 assay was standardized using a sample panel 

Table 1. Continued

Sample Mean, ng/L

Repeatability Intermediate precision

SD estimate, ng/L CV % SD estimate, ng/L CV %

Human LiHep plasma 8 148.0 1.7 1.2 3.7 2.5

Human LiHep plasma 9 367.0 3.5 0.9 7.4 2.0

Human LiHep plasma 10 4177.0 52.0 1.2 82.6 2.0

Human LiHep plasma 11 9341.0 99.5 1.1 286.0 3.1

Human LiHep plasma 12 9352.0 83.6 0.9 311.0 3.3

PreciControl 1 5.3 0.1 2.1 0.2 3.0

PreciControl 2 36.8 0.3 0.8 0.7 1.9

PreciControl 3 227.0 2.7 1.2 5.6 2.5

Reagent Lot 3

Human LiHep plasma 1 3.0 0.1 3.4 0.2 7.2

Human LiHep plasma 2 4.8 0.1 2.3 0.3 5.8

Human LiHep plasma 3 8.6 0.1 1.5 0.3 3.2

Human LiHep plasma 4 21.5 0.3 1.3 0.4 2.0

Human LiHep plasma 5 23.3 0.3 1.4 0.5 2.0

Human LiHep plasma 6 32.9 0.3 1.0 0.8 2.3

Human LiHep plasma 7 93.9 1.1 1.1 2.4 2.6

Human LiHep plasma 8 151.0 1.7 1.1 3.3 2.2

Human LiHep plasma 9 378.0 4.1 1.1 6.0 1.6

Human LiHep plasma 10 4233.0 53.9 1.3 78.7 1.9

Human LiHep plasma 11 9395.0 96.1 1.0 253.0 2.7

Human LiHep plasma 12 9426.0 88.6 0.9 300.0 3.2

PreciControl 1 5.2 0.1 2.4 0.3 5.3

PreciControl 2 37.2 0.4 1.0 0.7 1.8

PreciControl 3 230.0 1.8 0.8 3.7 1.6

Abbreviation: LiHep, lithium-heparin.
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(secondary calibrator II) spiked with recombinant 
human cTnT that is traceable to NIST materials to es
tablish metrological traceability (38). NIST materials 
SRM350b and 84 were used rather than SRM2921 
(human cTn complex) as SRM2921 demonstrates 
noncertified reference values (39). In addition, if 
SRM2921 was used for standardization, protein- 
specific biases could be introduced; as cTnT frag
ments over time, recombinant human cTnT best re
presents the available circulating form of cTnT 12 h 
after the onset of AMI (40).

Given the restandardization and traceability 
(per regulatory requirements) of the new Troponin 
T hs Gen 6 assay to recombinant human cTnT, 
the reported values for the same sample will 
be different for these assays. However, the 
Troponin T hs Gen 6 assay and the fifth generation 
cTnT hs assay showed a positive monotonic non
linear relationship. The restandardization of the 

Troponin T hs Gen 6 assay may impact decision 
thresholds for established diagnostic pathways 
and increase detection of patients who display 
cTnT measurements below the 99th percentile 
URL; future studies are required to define new de
cision thresholds and assess the clinical perform
ance of the assay.

This study has several strengths, including ad
herence to CLSI protocols for analytical perform
ance assessments and standardization to new 
state-of-the-art metrological traceability to NIST 
reference materials, which can improve the cor
relation between different assays. In addition, 
the 3-level QC system enables better monitoring 
of sensitivity across the clinically relevant meas
uring range, better detection of trends or issues 
throughout the measuring range, and provides a 
more comprehensive picture of overall test sys
tem performance compared with a 2-level 

Fig. 4. Interference of hemoglobin investigated according to the Glick model using freshly prepared he
molysates in concentration ranges from 0 to 1571 mg/dL (reagent lot 2) in LiHep plasma samples. 
Samples 1 to 5 are representative of low (5, 34, 100 ng/L), medium (2600 ng/L), and high cTnT concentra
tions (8200–8600 ng/L). Acceptance criteria (shown as lines below and above the x-axis) for the lowest 
concentration sample were recovery within absolute values of ±2.4 ng/L, and ±10% recovery for the 
other concentrations, as changes in the lower ranges are equal to higher percentage changes. All ex
periments performed with 3 reagent lots on one analyzer. Abbreviations: cTnT, cardiac troponin T; 
LiHep, lithium-heparin.
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Fig. 5. Correlation of the fifth generation cTnT hs and Troponin T hs Gen 6 assays across the measuring 
range. Data shown for 147 samples across the measuring range (A), 0 to 25 ng/L (B), the difference of 
values (C), comparison at the low end of the measuring range (1.5 to 5 ng/L) (D), a Bland-Altman plot 
for values ≤5 ng/L (E). Plot of Troponin T hs Gen 6 value range correlation with fifth generation cTnT 
hs: the values of the 2 assays are not comparable (i.e., not standardized) but highly correlated to 
each other. Abbreviations: cTnT, cardiac troponin T; hs, high sensitivity; LiHep, lithium-heparin.
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system (41). Furthermore, assessment of 
Troponin T hs Gen 6 assay performance was 
done using more than one analyzer and several 
reagent lots to reflect the variability expected in 
clinical practice.

However, a limitation of the assay is that the 
Troponin T hs Gen 6 values are not comparable 
to fifth generation cTnT hs values as the assays 
were standardized against different reference 
materials, leading to a new measuring range 
and necessitating determination of new sex- 
specific 99th percentile URLs in a separate refer
ence range study (42, 43). Therefore, accelerated 
diagnostic pathways for the use of hs-cTnT for 
AMI will need to be updated accordingly. An add
itional limitation is that the sample collection 
date for some samples was not provided by the 
vendor; therefore, we could not verify the age 
of such samples. The use of Intralipid to assess 
lipid-based interference, which does not repli
cate triglyceride interference in clinical practice, 
is another limitation. However, Intralipid is the re
commended surrogate for establishing lipemia 
interference as it provides a standardized, repro
ducible, and stable matrix for creating turbidity, 
representing the “worst-case” scenario for 
turbidity-based interference, ensuring that the 

Troponin T hs Gen 6 assay is robust against light- 
scattering effects. Furthermore, interferences 
such as macrotroponin, autoantibodies, and het
erophile antibodies need to be assessed in detail 
in future studies, as has previously been done for 
the fifth generation cTnT hs assay. Although we 
demonstrate the analytical performance of the 
Troponin T hs Gen 6 assay, further studies are 
needed to determine the clinical performance 
of the assay.

CONCLUSION

The Troponin T hs Gen 6 assay on Cobas e 801, e 
402, and Pro analyzers displays high sensitivity; 
high precision at the low end and across the meas
uring range; and robust resistance to hemoglobin, 
bilirubin, and biotin interference, fulfilling the 
analytical criteria set by the IFCC for hs-cTn assays 
(42, 43).
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