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High-Sensitivity
Cardiac Troponin I
and T Kinetics after
Non-ST-Segment
Elevation
Myocardial
Infarction

TO THE EDITOR:
Diagnosis of non-ST-segment

elevation myocardial infarction
(NSTEMI)1 strongly relies on se-
rial cardiac troponin (cTn) mea-
surements and interpretation
of kinetic changes (1). The cur-
rent evidence suggests distinct
kinetic changes for troponin I
and T with a monophasic re-
lease curve of cTnI and biphasic,
prolonged, release pattern of
cTnT (2). These observations
stem from the era of conven-
tional assays, and it is unclear
whether this is representative
for today's high-sensitivity (hs)
assays. Another unexplored as-
pect is the troponin kinetics in
patients with NSTEMI. Indeed,
previous studies were solely
conducted in STEMI (2, 3), and it
is conceivable that NSTEMI is
characterized by distinct kinet-
ics. The objective of this study
was to assess hs-troponin I and
T kinetics in patients with
NSTEMI.
Patients who consented to the

CARMENTA trial (NCT01559467)

were used for this study (4).
Briefly, CARMENTA enrolled
patients between 2012 and
2016 who presented to the car-
diac emergency unit with clini-
cal symptoms suggestive of
NSTEMI, normal or inconclusive
electrocardiogram, and in-
creased hs-cTnT levels (>14
ng/L at presentation or 3 h
later). The study was approved
by the Ethical Committee (11–2-
077) and complied with the
Declaration of Helsinki. Stan-
dardized serum sampling was
done at presentation and 3, 6,
24, and 48 h after presentation.
Furthermore, all additional se-
rum samples taken at the dis-
cretion of the attending
physician for routine clinical
care during hospitalization
were collected. This analysis in-
cluded patients with an adjudi-
cated NSTEMI diagnosis of
whom ≥3 serum samples were
available (n = 61). Four patients
with a suspected reinfarction
during hospitalization were ex-
cluded. Troponin concentra-
tions were assessed using the
hs-cTnI (Abbott) and hs-cTnT
(Roche) immunoassays. The hs-
cTnI and hs-cTnT assay have a
limit of blank of 0.7 to 1.3 and
2.26 ng/L, limit of detection of
1.1 to 1.9 and 2.85 ng/L, and
limit of quantification (10% CV)
of 4.7 and 5.03 ng/L, respec-
tively. The measuring ranges
are 4.7 to 50000 ng/L for hs-

cTnI and 5.03 to 10000 ng/L for
hs-cTnT. Time-course of hs-cTnI
and hs-cTnT kinetics were
modeled using local regression,
a nonparametric regression
method combining multiple re-
gression models in a k-nearest-
neighbors-based metamodel.
Data are presented as median
(interquartile range). Statistical
analyseswere performedwith R
(3.3.1) and package ggplot2
(3.0.0).
The average number of sam-

ples per patient was 5.1 ± 1.4.
Presenting levels of hs-cTnI
were substantially higher than
hs-cTnT [173 ng/L (61–540
ng/L) vs 62 ng/L (26–144 ng/L);
P < 0.001]. These levels in-
creased to peak concentrations
of 645 ng/L (251–2101 ng/L)
and 157 ng/L (74–288 ng/L) (P <
0.001), respectively. Peak con-
centrations were measured 8.3
h (6.3–15.7 h) after emergency
department presentation for
hs-cTnI and 11.2 h (6.3–30.9 h)
for hs-cTnT (P = 0.01). Modeling
of hs-cTn kinetic curves re-
vealed a monophasic release
pattern for hs-cTnI, whereas a
shoulder-like release pattern
was observed for hs-cTnT (Fig.
1). These patterns were identi-
cal when troponin measure-
ments postrevascularization
were excluded (data not
shown). Pseudo-R2 of modeled
kinetic curveswas 0.41 and 0.22
for hs-cTnI and hs-cTnT,

1Nonstandard abbreviations: NSTEMI, non-ST-segment elevation myocardial infarction; cTn, cardiac troponin; hs, high sensitivity.

LETTERS TO THE EDITOR

January 2020 | 05:01 | 239–245 | JALM 239

.........................................................................................................

D
ow

nloaded from
 https://academ

ic.oup.com
/jalm

/article/5/1/239/5690030 by M
aastricht U

niversity Library user on 25 February 2022



respectively. Despite substan-
tial unexplained variation in the
regression model, the progres-
sively decreasing elimination
rate for hs-cTnT is consistent
with the current notion of a bi-
phasic release curve for hs-
cTnT (2, 3). Quantification of the
elimination rate showed that
hs-cTnI elimination from the cir-
culation was significantly faster
than hs-cTnT: 50% reduction of
the maximum concentration
was observed after 44.6 vs
115.9 h (P < 0.001).
This study is the first tomodel

hs-cTnI and hs-cTnT kinetics in
NSTEMI patients. We report 2
major findings. First, presenting
and peak concentrations of
hs-cTnI were 3- to 4-fold higher
than hs-cTnT. Because cTnI and

cTnT are different molecules,
such numerical differences are
not surprising. Intriguingly,
however, the hs-cTnI/hs-cTnT
ratio in these patients is oppo-
site to the ratio observed in
patients with chronic hs-cTn el-
evations, for whom hs-cTnI is
generally lower than hs-cTnT
(5). Second, modeled hs-cTn ki-
netic curves reveal fast mono-
phasic elimination of hs-cTnI
and a relatively slow, progres-
sively decreasing elimination
rate of hs-cTnT. These data con-
firm and extend the troponin ki-
netics in patients with STEMI,
assessed by conventional and
hs assays (2, 3). Multiple hypoth-
eses exist for the difference in
kinetics, including cytosolic frac-
tion vs myofibril-bound fraction

differences, immunoreactivity,
and different kidney-clearing
pathways (3). However, these
are highly suggestive and war-
rant further investigation. Two
limitations of this studymerit at-
tention. First, this study is lim-
ited, as time of pain onset was
not obtained. However, our
sampling window comprised
both the rise and fall of hs-cTnI
and hs-cTnT, including peak con-
centrations. These are the most
important referencepoints to as-
sess kinetic differences of tro-
ponin I and T. Second, data
density was limited >60 h. Never-
theless, the increasing CIs do not
overlap confirming the differ-
ence in kinetics.
In conclusion, using hs-cTn as-

says we show that cTnI and cTnT

Fig. 1. Kinetics of hs-cTnI (dotted line) and hs-cTnT (solid line) modeled in patients with NSTEMI after
emergency department (ED) presentation.
Individual data points are depicted as open dots (hs-cTnI) and closed dots (hs-cTnT). CIs (95%) are shown as shaded areas
surrounding both curves.

LETTERS TO THE EDITOR

240 JALM | 239–245 | 05:01 | January 2020

.........................................................................................................

D
ow

nloaded from
 https://academ

ic.oup.com
/jalm

/article/5/1/239/5690030 by M
aastricht U

niversity Library user on 25 February 2022



exhibit distinct kinetics in
patientswithNSTEMI: fastmono-
phasic elimination of hs-cTnI and
relatively slow progressively de-
creasing elimination of hs-cTnT.
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Overutilization of
IgM Serologic
Assays for Herpes
Simplex Virus
TO THE EDITOR:
The National Health and

Nutrition Examination Survey
(NHANES) performed in 2015 to
2016 reported that the preva-
lence of herpes simplex virus
type 1 and type 2 (HSV1 and
HSV2)1 among persons 14 to 49
years of age is 47.8% and
11.9%, respectively (1). For pa-
tients with genital ulcers or
other mucocutaneous lesions,
the CDC recommends PCR test-
ing on a swab of the lesion. Se-
rologic testing of HSV is fre-
quently also performed, with
anti-HSV antibodies typically ap-
pearing 10 to 21 days postinfec-
tion and IgG-class antibodies
persisting indefinitely in most
cases (2). Notably, screening for
HSV1/2 using type-specific IgG
HSV assays is recommended in
select clinical scenarios only, in-
cluding for patients with solely a
clinical diagnosis of HSV, patients
whose partner has genital HSV,
those with recurrent lesions
(negative by HSV PCR or culture),

1Nonstandard abbreviations: HSV, herpes simplex virus; MCL, Mayo Clinic Laboratories; RT-PCR, real-time PCR.
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