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Research Letter 

 Clinical trials and guidelines support the use of very low high-sensitivity cardiac troponin 

(hs-cTn) results to rule-out a myocardial infarction (MI) (1).  The International Federation of 

Clinical Chemistry and Laboratory Medicine Committee on Clinical Applications of Cardiac 

Biomarkers committee, through a modeling approach, suggests assays need to have a lower limit 

near 3 ng/L and an analytical variation of 10% below 7 ng/L if these low values are to perform 

consistently in practice (2).  Our objectives for the present study were to assess: i) if any type of 

instrument or individual instrument could achieve a coefficient of variation (CV) of ≤10% at 

very low hs-cTn cut-offs (i.e., targets) recommended in clinical pathways; ii) the frequency of 

results at the hs-cTn target, above the target and below the target, with the latter group 

representing potential misclassification to the low risk group where the target level would in the 

intermediate risk range. 

 Briefly, frozen plasma aliquots were sent on dry ice to 8 Canadian provinces where 

monthly hs-cTn testing occurred at 35 hospital laboratories (65 instruments) (3). Imprecision 

(CV) was calculated for each instrument model [n=13 instrument models: Roche hs-cTnT e411 

(n=9), e601 (n=4), e602 (n=14), e801(n=14); Beckman hs-cTnI Access2 (n=1), DxI 600 (n=3), 

DxI 800 (n=5); Abbott hs-cTnI ARCHITECT i1000 (n=1), i2000 (n=5), Alinity (n=2); Siemens 

hs-cTnI Atellica (n=4), Vista (n=2); and Ortho Vitros hs-cTnI (n=1)] using one decimal place 

(Figure 1) and whole numbers (ng/L) for the concentrations, with whole numbers being 

recommended for patient results (1,2). Also, we calculated for each individual instrument, the 

mean (whole number) standard deviation (SD) and CV for each instrument type. The target 
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concentrations evaluated for the single sample rule-out were as follows: Abbott hs-cTnI=5 ng/L, 

Beckman hs-cTnI=4 ng/L, Ortho hs-cTnI=1 ng/L, Roche hs-cTnT=6 ng/L, Siemens Atellica hs-

cTnI=5 ng/L, and Siemens Dimension Vista hs-cTnI=9 ng/L (3). These target levels are the 

decision cut-offs for a single measurement rule-out for most of the assays used in different 

algorithms (i.e., results ≥ target would not be ruled-out).  

 There were no instrument model groups that achieved an imprecision ≤10% reporting 

concentrations with one decimal place (CV range:11-55%) or whole numbers (CV range:11%-

60%) at the target concentrations (Figure 1). Only 27% of individual instruments (n=17) 

achieved a CV ≤10% (median=8.6%/range<1-10%) with the remainder of instruments (n=48) 

yielding a median (range) CV of 16% (11-60%)  (Supplemental Table S1). The SDs for troponin 

on the instruments with CVs ≤10% were ≤0.9 ng/L whereas the SDs for the remaining 

instruments ranged from 0.5 to 2.5 ng/L. The overall frequency of reporting at, above, and below 

the target level ranged from 38% to 70%, 7% to 38%, and 19% to 50%, respectively (n=711 

results, Chi-square p<0.001 and linear trend p=0.05) (Supplemental Figure S1).  The overall 

misclassification to low risk (below target level) was 26.9% (95%CI: 23.2-31.0) (191 from 711). 

Misclassification to low risk using the very low cut-offs from the European Society of 

Cardiology 0/1-hour pathway for the Abbott, Beckman, Ortho and Roche hs-cTn assays was 

8.3% (95%CI: 6.2-10.8) (53 from 640 results) (Supplemental Table S1).  Overall, 20% (13/65) 

of instruments yielded no misclassifications: one Abbott ARCHITECT i2000SR (CV 8%), three 

Roche e411 (CVs 8%, 10%, 28%), one Roche e601(CV 9%), three Roche e602 (CVs 8%, 10%, 

10%), four Roche e801 (CVs <1%, 8%, 11%, 8%), and one Siemens Atellica instrument (CV 

8%). 
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 The findings from this large analytical study indicates that less than one third of 

laboratories can achieve the 10% CV benchmark at concentration ranges advocated to rule-out 

MI on a single sample. Thus, some misclassification is inevitable and occurs in 8% to 27% of 

samples tested depending on how close the target value is to the decision threshold. The impact 

of imprecision on misclassification in practice was not evaluated here, but the frequency is likely 

to be much lower as only a very small proportion of patients with possible MI have troponin 

concentrations equivalent to the decision threshold.  Recent modeling data of 1,000,000 

simulated patients from clinical studies investigating patients with possible acute coronary 

syndrome in the emergency department (ED) with both Abbott hs-cTnI and Roche hs-cTnT 

suggests analytical variation up to 3 ng/L minimally impacted sensitivity but reduced the number 

of rule-out patients (4). However, in a study of a large population attending the ED with a low 

prevalence of MI  (n=131,095), hs-cTn alone did not yield sufficient sensitivity and it is 

plausible that analytical variability may impact performance in this setting (5).  These data 

reemphasize the need for clinical assessment of patients with possible MI in addition to using 

low troponin thresholds for risk stratification.  Improvement in assay performance and laboratory 

monitoring is needed to minimise misclassification. In summary, clinicians should be aware of 

the possibility of risk misclassification at very low hs-cTn concentrations, particularly in 

females, who generally have lower hs-cTn values than do males. 
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Figure 1. The distribution of results (reported to 1 decimal place) and their CVs for the 13 

different instrument models: Roche hs-cTnT e411 (CV =  23% whole number), Roche e601 (CV 

= 17% whole number), Roche e602 (CV = 17% whole number), Roche e801 (CV = 18% whole 

number); Beckman hs-cTnI Access 2 (CV = 17% whole number), Beckman DxI 600 (CV = 20% 

whole number), Beckman DxI 800 (CV = 18% whole number); Abbott hs-cTnI ARCHITECT 

i1000 (CV = 14% whole number); i2000 (CV = 14% whole number), Alinity (CV  =  13% whole 

number); Siemens Atellica (CV = 12% whole number), Vista (CV = 11% whole number); Ortho 

Vitros (CV = 60% whole number). Note there were 4 concentrations (one Roche <3 ng/L and 

three Ortho <1 ng/L) that were reported as undetectable, and for these values half the lower 

analytical limit (1.5 ng/L for Roche and 0.5 ng/L for Ortho) were used to calculate the CVs. The 

violin plot includes the median (square black box) and 25th-75th concentrations (black whiskers) 

with the dashed lines indicating the manufacturer listed 10%CV levels as whole numbers (see 

https://ifcc.org/ifcc-education-division/emd-committees/committee-on-clinical-applications-of-

cardiac-bio-markers-c-cb/biomarkers-reference-tables/ accessed April 13, 2024). 

 

 

 

 

 

  

 

 

 

 

 

 


