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ABSTRACT

Introduction: Agreement between available
procalcitonin (PCT) assays is unclear. We
sought to compare concordance between Roche
and bioMérieux PCT assays using pediatric
samples.

Methods: We evaluated 213 plasma samples
from 208 children. We tested each sample on
both the Roche and bioMérieux PCT platforms.
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Results: At ranges < 2 ug/L, the Roche platform
had a mean negative bias of 0.13 pg/L versus the
bioMérieux platform. This bias resulted in PCT
levels that crossed accepted cut points in 12.7%
of patients.

Conclusions: PCT levels measured on either
platform are similar, especially at PCT ranges
used for antibiotic decision-making algorithms.
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INTRODUCTION

Procalcitonin (PCT), a biomarker for bacterial
infection, has been evaluated in adults, but is
less well-studied in children. In adult patients
with bacterial infections, PCT levels have been
shown to rise early in infection and fall rapidly
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with effective treatment. In clinical practice,
PCT levels above a given cut point suggest
bacterial infection that requires antibiotic ther-
apy, while levels below a cut point suggest non-
bacterial etiologies that may not require
antibiotic therapy. Studies have used a PCT cut
point of 0.5 pg/L for sepsis and 0.25 pg/L for
pneumonia [1-5]. As most studies have been
performed in adults, data regarding the clinical
utility of PCT in the pediatric population are
limited. Therefore, the ideal PCT cut point in
children is not clear. The few existing studies
that have evaluated PCT in pediatrics used a
variety of PCT cut point values (ranging from
0.13 to 1.75pg/L), and these cut points also
varied by the site of infection [6, 7].

One factor complicating clinical use of PCT
is the large number of commercial platforms
available for measuring PCT levels, which do
not always yield comparable results [5, 8-12].
To date, the majority of pediatric PCT studies
have utilized the bioMérieux VIDAS®
BRAHM.S. PCT™ assay (Marcy-I'Etoile,
France), which, until recently, was the only U.S.
Food and Drug Administration (FDA)-approved
PCT test to guide antibiotic initiation or de-
escalation decisions. In July 2018, the Roche
Elecsys® B.R.A.H.M.S. PCT test (Basel, Switzer-
land) received FDA approval for the same indi-
cation. Therefore, we evaluated agreement
between the bioMérieux and Roche PCT assays
using samples from hospitalized children with
possible infection. We sought to determine the
bias between assays and how often clinical
decision making could be impacted by using
one test versus the other.

METHODS

Sample Collection, Processing
and Procalcitonin Testing

We conducted a single-center cross-sectional
study using plasma samples collected from
children (less than 19 years of age) presenting to
an urban, 267-bed pediatric tertiary care hospi-
tal. We included two cohorts of children.
Cohort 1 consisted of 142 stored plasma speci-
mens, collected as part of an earlier study from

December 2014 through January 2017 from
children presenting to the emergency depart-
ment with clinical and radiographic evidence of
community-acquired pneumonia [13]. Subjects
were excluded if they met any of the following
criteria: (1) alternative non-pneumonia diag-
nosis, (2) hospitalized within the previous
7 days (including hospital transfers), (3) primary
or secondary immunocompromising condi-
tions, (4) presence of tracheostomy, (5) diag-
nosis of cystic fibrosis, or (6) extended or long-
term care facility resident.

Cohort 2 was comprised of an additional 71
stored plasma specimens from children pre-
senting to either the emergency department or
the oncology clinic for whom a blood culture
was ordered due to concerns for sepsis, and who
were prospectively enrolled from November
2017 through June 2018. Subjects were exclu-
ded if they met any of the following criteria: (1)
neonates younger than 7 days of age, (2) infants
who were ultimately admitted to the neonatal
intensive care unit, or (3) the participant, parent
or guardian did not provide informed consent
and/or assent, when appropriate.

Samples for PCT testing for patients in
Cohort 1 were collected in a lithium heparin gel
tube at the time of study enrollment and
refrigerated for a maximum of 12h prior to
centrifugation and storage of plasma at — 80 °C
until PCT analysis. Frozen samples were thawed
and separated into two aliquots. One aliquot
was then run on the bioMérieux platform, while
the other aliquot underwent an additional
freeze—thaw cycle prior to testing on the Roche
platform. For Cohort 2, blood samples were
obtained in a lithium heparin gel tube for PCT
analysis at the time that their initial blood cul-
ture was drawn. These samples were refrigerated
within 3 h of collection, centrifuged, separated
into two aliquots within 72 h of collection, and
the plasma was then frozen at — 80 °C until PCT
analysis. Each aliquot was only tested on one
platform. Testing generally occurred within
3 months of specimen collection.

Procalcitonin testing was performed using
the bioMérieux VIDAS® 3 platform and the
Roche Flecsys® BRAHMS PCT reagent on an
e411 immunoassay analyzer. The minimum
volume of serum required for testing was 0.2 mL
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on the bioMérieux assay and 0.5 mL for the
Roche assay. The reportable range of each assay
is 0.05-200 pg/L for the bioMérieux assay and
0.02-100 pg/L for the Roche assay. Aliquots
from all samples were tested on both platforms.
For both cohorts, treating providers were not
aware of the PCT results, which were not
reported in the electronic medical record.

Statistical Analyses

Pearson’s correlation, simple linear regression
and Bland-Altman plots were used to compare
performance of the two PCT platforms. All
analyses were performed using R v.3.5 (Boston,
MA, USA) or Stata/IC v.15.1 for Mac (College
Station, TX, USA). P values < 0.05 were consid-
ered statistically significant. We conducted a
subgroup analysis comparing values from
Cohort 1 and Cohort 2 separately, to account
for the additional freeze-thaw cycle that sam-
ples from Cohort 1 underwent prior to testing
on the Roche platform.

Compliance with Ethics Guidelines

The study procedures were approved by the
Vanderbilt University Institutional Review
Board, reference number 171094. The study
conformed with the Helsinki Declaration of
1964, as revised in 2013, concerning human
and animal rights, and Springer’s policy con-
cerning informed consent was followed. Writ-
ten informed consent for study participation
and publication of de-identified results was
obtained from the parents or guardians of the
children who served as participants in the
investigation and, when appropriate, assent
from the subjects themselves was obtained.

RESULTS

During the study period, 208 unique patients
contributed 213 specimens, with 142 (67%)
specimens from Cohort 1 and 71 (33%) speci-
mens from Cohort 2. The median age of the 208
patients was 5.2 years (range 8 days-18.9 years),

157 (74%) were white, 164 (77%) were non-
Hispanic or Latino, and 137 (65%) were male.

The Roche and bioMérieux tests displayed
excellent correlation across the entire range of
PCT concentrations (Pearson’s correlation
coefficient 0.95, line of best fit equation
y=—0.27 4+ 0.64x; Fig. 1la). In our subgroup
analysis, there was excellent correlation among
PCT values from Cohort 1 (Pearson’s correlation
coefficient 0.98, line of best fit equationy =
—0.34 + 0.66x), and good correlation among
PCT values from Cohort 2 Pearson’s correlation
coefficient 0.78, line of best fit equa-
tiony =0.17 + 0.47x). Platform concordance
was better at lower values than at higher values
(Fig. 1b, ¢). The Roche platform resulted in
lower PCT values as compared to the bioMér-
ieux platform across the entire range of PCT
values, with a mean bias of 0.13 ug/L in the
range < 2 pg/L, where accepted cut points for
PCT-guided antibiotic treatment decisions lie
(Fig. 1b, ¢). However, this bias did not always
lead to a clinically significant difference (i.e.,
crossing a PCT cut point). That is, only 10
samples (4.7% of 213) had PCT levels that were
0.25 pg/L or higher on the bioMérieux platform,
but less than 0.25 pg/L on the Roche platform.
Similarly, 16 samples (7.5% of 213) had PCT
levels of 0.5 pg/L or higher on the bioMérieux
platform, but less than 0.5 pg/L on the Roche
platform. One sample was greater than 0.5 pg/L
on the Roche platform, but less than 0.5 pg/L on
the bioMérieux platform. Overall, this resulted
in a total of 27 samples (12.7%) in which the
measurement bias would have potentially
altered antibiotic therapy decisions.

DISCUSSION

In this single-center study using stored speci-
mens from children with possible sepsis or
pneumonia, the bioMérieux and Roche PCT
tests demonstrated similar results, with excel-
lent concordance, particularly at levels below
2 ng/L where cut points for antibiotic decision
making algorithms lie (ranging from 0.13 to
1.75 pg/L in prior studies) [6, 7]. The diagnostic
utility of PCT in children with sepsis is unclear,
and further studies are warranted to determine
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whether cut points used in adults also apply to
children. The accepted PCT cut point for adults
with sepsis of 0.5 pg/L and for adults and chil-
dren with pneumonia of 0.25 pg/L are well
within the range where the platforms demon-
strate good agreement [1, 2, 11, 14, 15]. Our
data demonstrate that PCT levels within the
range of 0-2 pg/L are approximately 0.13 ug/L
lower using the Roche test as compared to the
bioMérieux test. Although this difference would
have only impacted approximately 13% of
samples in our study, clinicians should be aware
of the potential difference in PCT measure-
ments, especially when a patient is transferred
between two institutions that use different PCT

<Fig. 1 Comparison of PCT measurement by bioMérieux

and Roche Platforms. a Scatterplot of PCT values
measured by each platform. Combined data from Cohort
1 and Cohort 2 are shown. Blue line represents regression
line and black line represents line of unity. Black triangles
represent PCT values from Cohort 1 and red circles
represent PCT values from Cohort 2. Graph restricted to
values < 100 pg/L for better visualization. b Pair plot of
PCT values measured by each platform, restricted to
values < 2 pg/L. Each pair represents one patient’s plasma
sample. Solid line represents clinically accepted cut point
for sepsis, dashed line represents clinically accepted cut
point for pneumonia. Asterix represents pair of samples
that cross clinically accepted cut points. ¢ Bland-Altman
plot of PCT values, restricted to PCT values < 2 ug/L.
Horizontal dashed black lines represent the mean of the
difference between bioMérieux and Roche values, and the
upper and lower limits of the 95% confidence interval.
Black triangles represent PCT values from Cohort 1 and
red circles represent PCT values from Cohort 2. The mean
of the difference is approximately 0.13 pg/L, indicating
that the mean PCT measured on the bioMérieux platform
is 0.13 pg/L higher than the mean PCT measured on the
Roche platform. Vertical solid black lines denote clinically
accepted cut points; above 0.5 pug/L suggests bacterial
infection is likely, and below 0.25 pg/L suggests bacterial
infection is unlikely. PCT procalcitonin

platforms. Assays that use the B.R.A.H.M.S. PCT
monoclonal antibodies, such as the Roche and
bioMérieux assays, are expected to have a high
level of concordance, as was seen in this study.
Notably, there are other PCT assays entering the
market that do not use these antibodies, and it
remains uncertain whether these assays will
demonstrate the same degree of concordance
(10, 16].

Our study has a number of strengths,
including a large sample size and comparison of
two commonly used and commercially avail-
able platforms. However, it also has some limi-
tations. We did not include the gold-standard
platform for testing, the BRAHMS PCT Kryptor
system (Hennigsdorf, Germany) [10]. Addition-
ally, due to logistical issues, the samples that
were stored frozen for longer than 6 months
underwent an additional freeze-thaw cycle
prior to testing on the Roche platform. It is
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possible that this additional freeze-thaw cycle
impacted the Roche PCT test results and
potentially contributed to the observed bias
between the two methods, although a prior
study demonstrated that repeated freeze-thaw
cycles do not have significant influence on
measured PCT levels [17]. We used stored sam-
ples for PCT measurement, which have been
shown to demonstrate a modest decline of
approximately 10% after deep-frozen storage for
3-5 years [18]. Our study compared Roche and
bioMérieux test results from the same blood
sample, so long-term storage of samples should
not account for differences between platforms.

CONCLUSIONS

We conclude that PCT levels measured on the
bioMérieux and Roche platforms are similar,
especially at ranges < 2 pg/L, where cut points
lie for antibiotic decision-making algorithms.
The Roche assay yielded lower PCT values than
the bioMérieux assay, producing a bias that
would have potentially altered PCT interpreta-
tion in a modest percentage of patients. As PCT
is increasingly used for patient care, clinicians
should be aware that PCT measurements can
differ across platforms, although differences
appear small and are unlikely to have major
clinical impact.
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