Clinica Chimica Acta xxx (XXxXX) XXX

Contents lists available at ScienceDirect

CLINIC,
CHIMIC,
ACTASS

Clinica Chimica Acta

journal homepage: www.elsevier.com/locate/cca

ELSEVIER

Editorial

Cardiac biomarkers for outcome prediction in infant bronchiolitis: Too soon to discard troponin?

ARTICLE INFO ABSTRACT

Ke}’W_OY ds ) Background: Acute bronchiolitis, usually caused by the respiratory syncytial virus, is the most common cause of
Iif‘rrd‘aCB;;P‘mms severe respiratory distress in infants. The clinical relevance of cardiac biomarkers for diagnosis and prognosis of
-pro

. i bronchiolitis in infants is still controversial.
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Aim: This Editorial discuss the results of a recent on the clinical relevance of cardiac specific biomarkers, NT-
proBNP and cardiac troponin I (cTnl) in 40 infants with bronchiolitis, 37% requiring admission in the ICU.
Results: NT-proBNP levels were significantly associated with prolonged hospitalization and duration of oxygen
therapy, while cTnl levels, measured with high-sensitivity (hs) methods, did not. Furthermore NT-proBNP was
significantly correlated with left and right ventricular functional echocardiographic parameters, while hs-cTnlI
was not associated with any echocardiographic parameter.

Discussion: Recent results confirm that NT-proBNP assay has a crucial role in the diagnosis, prognosis and follow-
up of patients with cardiac disease not only in adult, but even in pediatric age). On the other hand, the clinical
usefulness of assay of hs-cTnI and hs-cTnT in pediatric cardiology, at present time, may be greatly limited by the
lack of reliable reference intervals.

Conclusions: Further well-designed multi-center studies are needed to more accurately evaluate the clinical
relevance of cardio-specific biomarkers, and in particular of hs-cTnl and hs-cTnT assay, on prognosis of infants

with bronchiolitis.

Acute bronchiolitis, usually caused by the respiratory syncytial virus,
is the most common cause of severe respiratory distress in infants [1,2].
In high-income countries, approximately one out of eight infants hos-
pitalized with bronchiolitis requires admission to Intensive Care Unit
(ICU) for respiratory support, and acute bronchiolitis represents the
most common reason for hospital admission during the first year of life
[1,2]. Even if bronchiolitis is a primary lung disorder, a recent meta-
analysis reported that some degree of cardiovascular involvement is
not infrequent [3]. Myocardial dysfunction (pooled incidence of 5%, CI
95%: 1-9%) and/or pulmonary hypertension (pooled incidence of 20%,
CI 95%: 11-30%) may be present even in early disease stages and are
significantly related to clinical severity and adverse outcome [3].
Furthermore, a recent meta-analysis showed that NT-proBNP, but not
cardiac troponins (cTn), accurately and independently predicted the
presence of myocardial impairment by echocardiography [3]. However,
these results [3] were based on data reported by just 5 studies, including
a relatively limited sample size (e.g., 272 children with acute bron-
chiolitis). In addition, only one study investigated both NT-proBNP and
cardiac troponin I (cTnl), but the echocardiographic assessment did not
include strain evaluation [3].

In this issue of Clinica Chimica Acta, Castellano-Martinez et al. [4],
starting from the results of the meta-analysis by the same investigators
[3], evaluated in a single-center study the association between NT-
proBNP and high-sensitivity (hs) cTnl and altered echocardiographic
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findings, disease severity and outcomes in 40 infants with bronchiolitis,
37% requiring admission in the ICU [4]. Exclusion criteria were: known
risk factors for severe bronchiolitis, presence of chronic diseases, ac-
quired or congenital immunodeficiency, prematurity (less than 36
weeks of gestational age), initiation of respiratory support (invasive or
non-invasive) or administration of epinephrine or intravenous fluid
before enrollment, incomplete intervention or medical records, and
poor-quality echocardiographic images. Median admission NT-proBNP
and hs-cTnl were 1176 ng/L (interquartile range 520-3030 ng/L) and
12 (5-21 ng/L), respectively [4]. Increased values of NT-proBNP (cut-off
1121 ng/L) and hs-cTnl (cut-off 26.2 ng/L) were observed in 20 (50%)
and 8 (20%) cases, respectively. Moreover, NT-proBNP and hs-cTnl
values showed a significant positive correlation (U = 0.45; p = 0.003,
Spearman’ rank correlation test).

Considering the logistic regression analyses, adjusted for age, weight
and gender, infants with NT-proBNP levels > 1121 ng/L were at higher
risk for ICU admission (odds ratio [OR] 9.5, 95% confidence interval
[CI]: 1.4-64, p = 0.020) [4]. Considering the adjusted multivariate
regression analysis, NT-proBNP were significantly associated with pro-
longed hospitalization (p = 0.012) and duration of oxygen therapy (p =
0.004) [4]. Admission NT-proBNP had an area under curve (AUC) of
0.801 to predict ICU admission (95% CI: 0.691-0.902), with the best
cut-off point of 836 ng/L, corresponding to a sensitivity of 93%, a
specificity of 56%, a positive predictive value of 56%, and a negative
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predictive value of 93% [4]. Furthermore, the Authors did not find
significant differences in hs-cTnl among patients who required admis-
sion to ICU and those who did not (p = 0.866). Moreover, increased hs-
cTnl (>26.2 ng/L) were associated with oxygen administration duration
(p = 0.017), but this association did not remain significant after
adjusting for age, weight and gender. Finally, there were no significant
correlations between hs-cTnl levels and length of ICU stay and duration
of hospital stay [4]. NT-proBNP was significantly correlated (p < 0.001)
with left and right ventricular functional echocardiographic parameters,
while hs-cTnl was not associated with any echocardiographic parameter
[4]. The Authors concluded that early elevation of NT-proBNP, but not
hs-cTnl, could be used as marker of disease severity in bronchiolitis [4].

This study [4] certainly reports some interesting and original data.
However, some methodological issues deserve further consideration. As
acknowledged by the Authors, this study [4] has some limitations,
particularly the small sample size and the lack of a control group. The
small sample size, in particular the low number of infants with severe
disease and increased levels of both cardiospecific biomarkers (only 8
cases), is a critical issue for logistic and multivariate regression analyses
evaluating the relation of biomarkers to outcome. Moreover, the lack of
a control group further complicates the interpretation of results
regarding cardiac biomarkers. Indeed, some data exist on the reference
interval of cardiac natriuretic peptides (including NT-proBNP) in
healthy infants [5-7]. Conversely, only sparse and limited data are
available on reference intervals for hs-cTnI and hs-cTnT in the pediatric
age [8,9]. In addition, there are several commercial assays for hs-Tnl,
which differ widely in terms of reference intervals and cut-off values
in adult healthy subjects [10,11]. The cut-offs considered for cardiac
biomarkers by Castellano-Martinez et al. [4], especially those for hs-cTnl
(i.e, 26.2 ng/L), which are extrapolated from data reported by the
manufacturer for adult reference population, may be inaccurate, and so
the estimated frequency of myocardial injury in infants with bronchio-
litis may be mistaken.

The combined measure of cardiac specific biomarkers is a valuable
resource for clinicians because these biomarkers add independent and
additional pathophysiological and clinical information in several car-
diac and extra-cardiac conditions [12]. In adults with sepsis, NT-proBNP
elevation is driven by hypoxemia, activation of pro-inflammatory cy-
tokines, increase in right atrial and ventricular pressure, tachycardia (or
even supraventricular arrythmias), and in the most severe case ven-
tricular dysfunction [12]. It is conceivable that the same pathophysio-
logical mechanisms are responsible for increased NT-proBNP in infant
with bronchiolitis. Myocardial injury is present when blood levels of hs-
cTnl or hs-cTnT are increased above the upper reference limit, indi-
cating a necrosis of cardiomyocytes with the release of biomarker into
circulation [13]. In the study by Castellano-Martinez et al. [4], all the 8
infants with increased hs-cTnl have also increased NT-proBNP levels.
Therefore, the combined increase in NT-proBNP and hs-cTnlI levels in-
dicates that both cardiac dysfunction and myocardial injury are present
in these infants with bronchiolitis. These results support the accumu-
lating evidence that both pediatric and adult patients with cardiac dis-
ease usually have a more severe prognosis when both cardio-specific
biomarkers are increased [12]. As also suggested by Castellano-Martinez
et al. [4], the necrosis of cardiomyocytes, inducing cTnl release, usually
occurs after prolonged and intense hypoxemia or myocardial ischemia,
which may be rare in infants with bronchiolitis. Similar results have
been reported in patients (both adults and infants) with SARS-CoV-2. In
these patients, myocardial injury is common and strongly associated
with severe prognosis [14]. In particular, patients with SARS-CoV-2 and
myocardial injury have worse hypoxemia and outcome [14].

As for the comparison between laboratory and imaging results, it is
important to note that the measurement of cardiac troponins using hs-
cTn assays is able to detect the injury of about 10-40 mg of myocar-
dium, which is too small to detect by non-invasive imaging techniques
[15-17]. Therefore, a low degree of association between hs-cTnl assay
and echocardiographic results reported in the study by Castellano-

Clinica Chimica Acta xxx (xxxx) Xxx

Martinez et al. [4] may be expected, especially taking into consider-
ation the enrolled population, including a relatively small number of
patients with myocardial injury (n = 8).

The results reported by Castellano-Martinez et al. in their meta-
analysis [3] and clinical study [4] confirm that the assay of cardiac
natriuretic peptides (in particular NT-proBNP) plays a crucial role in the
diagnosis, prognosis and follow-up of patients with cardiac disease not
only in adult [12,14], but even in pediatric age [5-8,14] On the other
hand, the clinical usefulness of assay of hs-cTnlI and hs-cTnT in pediatric
cardiology, at present time, may be greatly limited by the lack of reliable
reference intervals.

Due to their excellent analytical performance and unique patho-
physiological characteristics (especially their very low intra-individual
variation and the strict relation to physiological myocardial renewal)
[15-17], the measurement of hs-cTnl and hs-cTnT should achieve a
fundamental role also in pediatric age (including neonates, infants,
children and adolescents), allowing to better understand both the
physiological development and adaption to physical exercise of car-
diovascular system, and also the mechanisms and clinical features of
cardiac disease. We believe that the minor role compared to other bio-
markers (in particular cardiac natriuretic peptides), now played by
cardiac troponin assay in pediatric cardiology, is mainly due to the lack
of reliable reference intervals, divided according to age (from neonatal
period to adolescence), and also to sex for boys and girls. Unfortunately,
the reliable identification of 99th percentile values according to the
international guidelines [13,18], it is a very difficult task [8,10,17],
which would require an extraordinary effort and possibly the involve-
ment and support of National Scientific Societies of Pediatric Cardiology
and Laboratory Medicines.

In conclusions, further well-designed multi-center studies are needed
to more accurately evaluate the clinical relevance of cardio-specific
biomarkers, and in particular of hs-cTnl and hs-cTnT assay, on prog-
nosis of infants with bronchiolitis.
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