binding on the Roche assay. Larger
studies must be performed to con-
firm this finding.

In conclusion, the Abbott assay
demonstrated the fewest false nega-
tive results >14d postsymptom on-
set and the fewest false positive
results. While the Roche assay
detected more positive results earlier
after onset of symptoms than the
other assays, none of the assays dem-
onstrated high enough clinical sensi-
tivity before day 14 from symptom
onset to diagnose acute infection.
Nonetheless, the clinical performance
between the Roche, Abbott, and EI
SARS-CoV-2 assays are similar and
can detect antibodies to SARS-CoV-
2 in a majority of patients 14 d after
the onset of symptoms.

Author Contributions: A/l authors confirmed
they have contributed to the intellectual content
of this paper and have met the following 4
requirements: (a) significant contributions to
the conception and design, acquisition of data,
or analysis and interpretation of data; (b)
drafting or revising the article for intellectual
content; (c) final approval of the published arti-
cle; and (d) agreement to be accountable for all
aspects of the article thus ensuring that ques-
tions related to the accuracy or integrity of any
part of the article are appropriately investigated
and resolved.

K.G. Hock, provision of study material or
patients; N.M. Logsdon, statistical analysis,
provision of study material or patients; C.W.
Farnsworth, statistical analysis.

Authors’ Disclosures or Potential
Contflicts of Interest: Upon manuscript sub-
mission, all authors completed the author dis-
closure  form. Disclosures andlor  potential
conflicts of interest:

Employment or  Leadership: AM.
Gronowski, Clinical Chemistry, AACC.

Consultant or Advisory Role: N.W.
Anderson, Diasorin Molecular.

Stock Ownership: None declared.
Honoraria: None declared.

Research Funding: None declared.
Expert Testimony: None declared.

Patents: None declared.

References

1. Tang MS, Hock KG, Logsdon NM, Hayes JE, Gronowski
AM, Anderson NW, Farnsworth CW. Clinical

performance of two SARS-CoV-2 serologic assays. Clin
Chem 2020;66:1055-62.

2. Farnsworth CW, Anderson NW. SARS-CoV-2 serology:
Much hype, little data. Clin Chem 2020;66:875-7.

Mei San Tang,“ Karl G. Hock,®
Nicole M. Logsdon,®
Jennifer E. Hayes,?
Ann M. Gronowski,”
Neil W. Anderson,® and
Christopher W. Farnsworth® *
?Department of Pathology &
Immunology, Washington University in
St. Louis School of Medicine,
St. Louis, MO
bDepartment of Laboratories, Barnes
Jewish Hospital Department of
Laboratories, St. Louis, MO

*Address correspondence to this au-
thor at: Department of Pathology &
Immunology, Washington University
in St. Louis, 660 S. Euclid Ave,
Campus Box 8118, St. Louis, MO
63110. Fax 314-362-1461; e-mail
cwfarnsworth@

wustl.edu.

DOI: 10.1093/clinchem/hvaal32

Increases in High-
Sensitivity Cardiac
Troponin | in Athletes
during a Long-Term
Period of Routine
Training Out of
Competition

To the Editor:

Cardiac troponin I (cTnl) concen-
trations have been shown to in-
crease in athletes after high-
endurance exercise (7). Different
theories have been put forward to

© American Association for Clinical Chemistry 2020.
All rights reserved. For permissions, please email:
journals.permissions@oup.com.

explain this phenomenon including
cTnl release from the cytosol, in-
creased myocyte membrane perme-
ability, inflammation, and cardiac
stress during exercise (1). However,
data on variation of cTnl in athletes
during stable training conditions
are lacking. We aimed to assess
whether c¢T'nl concentrations in-
crease during stable training condi-
tions, and, if so, the duration of the
increased concentrations, the influ-
ence of high-intensity exercise, and
the time since the last training
session.

The study population con-
sisted of 30 healthy athletes (15
males), aged 19-53, recruited from
triathlon clubs. Inclusion criteria
were: training more than 13h per
week, normal medical examination
(no physical injury, cardiovascular,
kidney, or other chronic disease)
and normal routine laboratory test
results, a normal stress test includ-
ing electrocardiogram, and no hos-
pitalization during the previous
4 weeks. High-endurance exercise
was defined as training sessions
with a heart rate (HR) >82% of
the maximum HR. Eleven monthly
samples were collected per athlete at
8-10 AM on weekdays under stan-
dardized preanalytical conditions
(10h fasting, no high-endurance
exercise the previous 24 h and being
out of competition the previous
week). Subjects filled in a question-
naire at each visit including health
status, medication, last competi-
tion, last training, and changes in
diet. The study was approved by
the Hospital Ethical Committee
and written consent was obtained
from all participants. Serum sam-
ples were stored at —80 °C with hs-
¢T'nl measured in duplicate on an
Atellica Solution system (Siemens
Healthineers). All samples from
each athlete were analyzed in the
same analytical run. Internal quality
control was performed at two levels
(37 and 5486 ng/L; CV, 3.9 and
2.7%, respectively) and the assay
LoD was 1.3ng/L. The 99th
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Table 1. hs-cTnl results (ng/L) in three athletes®.

Time since
last exercise
(h: min)

Sex, age Visit

Male, 01 12:54
18years 0 q133
03 14:36

04 9:53
05  10:28
06 23:56

Type of exercise Duration
(within 24 h) (min)

Run/swim Not recorded Not recorded 586.6 0.84
Swim 60 Medium 618.1 0.79
Run Not recorded Not recorded 1285.1 0.81
Swim 60 Not recorded 1372.3 0.77
Swim Not recorded Not recorded 1479.6 0.87
Cycle Not recorded Low 673.1 0.85

hs-cTnl
Intensity® (ng/L)

Creatinine
(mg/dL)

?All three athletes displayed consistently high troponin concentrations (>sex-specific 99th percentile) over the duration of the study (monthly collections). Intensity of training
was defined according to the percentage of maximum HR: low (68-74%), medium (75-82%), and high (>83%).

percentiles were 39 and 54 ng/L for
females and males, respectively.
Statistical analyses included Mann—
Whitney and Pearson tests to com-
pare hs-cTnl values in samples
taken following nonhigh-endurance
exercise during the previous 24 h in
samples collected after a rest period.
The correlation between hs-cTnl
and the elapsed time since the last
exercise was also examined.

In total, 292 blood samples
were collected. Median hs-cTnl
concentrations (interquartile range)
were 13 (7-46) and 5 (3-21) ng/L
for male and female athletes, respec-
tively. Four female athletes had a
minimum of one hs-cTnl value
above the sex-specific 99th percen-
tile comprising in total 18% of
results in females (7= 146). Seven
male athletes had a minimum of 1

1110 Clinical Chemistry 66:8 (2020)

hs-cTnl value >99th percentile,
with 22% of total results above the
99th percentile (7= 146). No exer-
cise in the previous 24h was
reported for 136 samplings, and in
95% of these samples cTnl was
measurable. 97% of samples drawn
after exercise the previous 24 h were
measurable (z=156), with 29%
(45 samples from 5 male and 3 fe-

male athletes) being above the sex-
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specific 99th percentile, compared
to 9% of the samples when the ath-
letes had refrained from exercise the
prior 24 h (13 samples from 3 male
and 3 female athletes, out of 136).
Mean (SD) time from the last exer-
cise session was 15(5) h.

We observed a significant dif-
ference in hs-cTnl concentrations
between samples from participants
who had reported exercise 24 h be-
fore sampling (14 ng/L) and those
who had rested (5ng/L), P<0.01.
For participants who had exercised
the previous 24 h, a negative corre-
lation was observed between cTnl
and hours since the last exercise ses-
sion (r=—0.2, P<0.01). Previous
studies have shown that hs-cTnl
concentrations follow a curve that
peaks about 5-6h postexercise,
returning to the basal value within
24 h (2, 3). This pattern is different
from that observed in a MI event
(4). Furthermore, the increases in
cTnl appear related to the intensity
of the exercise (5). To our knowl-
edge, there are not any studies that
describe cTnl values in athletes
monitored when out of competition
and where high-endurance exercise
the day before sampling was
avoided. We observed concentra-
tions over the 99th percentile spo-
radically for a third of the included
athletes. Three athletes, 2 males
and 1 female (18, 21, and 32 years
old, respectively), had high hs-cTnl
values consistently during the
study, with no discernable pattern
between hs-cTnl concentrations
and the type, duration, and inten-
sity of exercise prior to samplings
(Table 1). The athletes did not re-
port any heart-related symptoms,
but further studies, such as angio-
gram, to rule out silent ischemia
were not performed.

In summary, hs-cTnl values
above the 99th percentile were ob-
served in athletes under stable train-
ing conditions. The performance of
moderate exercise in the time frame
of 24 h before sampling was directly
related to hs-cTnl concentration,

and hs-cTnl concentrations were
also inversely related to the elapsed
time since the last exercise session.
These results should be taken into
account when interpreting ¢T'nl
measurements of athletes in an
emergency context.

Nonstandard Abbreviations: ¢Tnl, cardiac
troponin I; HR, heart rate; hs-cTnl, high-
sensitivity cardiac troponin I.

Author Contributions: A/l authors con-
firmed they have contributed to the intellec-
tual content of this paper and have met the
Jollowing 4 requirements: (a) significant con-
tributions to the conception and design, ac-
quisition  of  data, or analysis and
interpretation of data; (b) drafting or revising
the article for intellectual content; (c) final
approval of the published article; and (d)
agreement to be accountable for all aspects of
the article thus ensuring that questions related
to the accuracy or integrity of any part of the
article are appropriately  investigated —and
resolved.

J. Diaz-Garzén, statistical analysis; A.
Buno Soto, statistical analysis, provision of
study material or patients.

Authors’ Disclosures or  Potential
Conflicts of Interest: No authors declared
any potential conflicts of interest.

References

1. Gresslien T, Agewall S. Troponin and exercise. Int J
Cardiol 2016;221:609-21.

2. Shave R, Ross R, Low D, George K, Gaze D. Cardiac tro-
ponin | is released following high-intensity short-dura-
tion exercise in healthy humans. Int J Cardiol 2010;
145:337-9.

3. Duttaroy S, Thorell D, Karlsson L, Borjesson M. A
single-bout of one-hour spinning exercise increases
troponin T in healthy subjects. Scand Cardiovasc J
2012;46:2-6.

4. Scharhag J, George K, Shave R, Urhausen A,
Kindermann W. Exercise-associated increases in
cardiac biomarkers. Med Sci Sports Exerc 2008;40:
1408-15.

5. Carranza-Garcia LE, George K, Serrano-Ostériz E,
Casado-Arroyo R, Caballero-Navarro AL, Legaz-Arrese A.
Cardiac biomarker response to intermittent exercise
bouts. IntJ Sports Med 2011;32:327-31.

Jorge Diaz-Garzén,™*
Pilar Fernadndez-Calle,°
Aasne K Aarsand,P®
Sverre Sc:ndberg,b'° and
Antonio Buno®

“Laboratory Medicine Department, La
Paz University Hospital, Madrid, Spain
5The Norwegian Organisation for
Quality Improvement of Laboratory
Examinations, Haraldsplass
Deaconess Hospital, Bergen, Norway
“Norwegian Porphyria Centre,
Department of Medical Biochemistry
and Pharmacology, Haukeland
University Hospital, Bergen, Norway

*Address correspondence to this au-
thor at: Laboratory Medicine
Department, La Paz University
Hospital, Paseo de la Castellana 261,
28046 Madrid, Spain. Fax +34-917-
277050; e-mail jdgmarco@gmail.com.

DOI: 10.1093/clinchem/hvaal29

High Speed Centrifuga-
tion Before Frozen
Storage of Plasma Is
Critical for Quantitative
Analysis of
Mitochondrial-Derived
Cell-Free DNA

To the Editor:

There is growing interest in the
use of circulating mitochondrial-
derived cell-free DNA (cmtDNA)
in molecular diagnostics. The abun-
dance of mitochondrial DNA, in
comparison to nuclear DNA, makes
the qualitative and quantitative
analysis of cmtDNA an attractive
prospect. The identification of
cmtDNA as a ‘damage associated
molecular pattern’ that may aug-
ment disease processes, strengthens
the importance of research into
cmtDNA physiology (1).

The importance of preanalyti-
cal sample preparation and storage
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