Taylor & Francis
Taylor & Francis Group

Acta

Cardiologica Acta Cardiologica

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/tacd20

Performances of a novel chemiluninescence ABEI-
based NT-proBNP immunoassay

Christina Adamantidou, Sylvie Ahn, Michel Rousseau & Damien Gruson

To cite this article: Christina Adamantidou, Sylvie Ahn, Michel Rousseau & Damien Gruson
(2022) Performances of a novel chemiluninescence ABEI-based NT-proBNP immunoassay, Acta
Cardiologica, 77:2, 176-179, DOI: 10.1080/00015385.2021.1903195

To link to this article: https://doi.org/10.1080/00015385.2021.1903195

@ Published online: 02 Jun 2021.

\]
C»/ Submit your article to this journal

||I| Article views: 56

A
& View related articles &'

p—N
@ View Crossmark data (&
CrossMark

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalinformation?journalCode=tacd20


https://www.tandfonline.com/action/journalInformation?journalCode=tacd20
https://www.tandfonline.com/loi/tacd20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/00015385.2021.1903195
https://doi.org/10.1080/00015385.2021.1903195
https://www.tandfonline.com/action/authorSubmission?journalCode=tacd20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=tacd20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/00015385.2021.1903195
https://www.tandfonline.com/doi/mlt/10.1080/00015385.2021.1903195
http://crossmark.crossref.org/dialog/?doi=10.1080/00015385.2021.1903195&domain=pdf&date_stamp=2021-06-02
http://crossmark.crossref.org/dialog/?doi=10.1080/00015385.2021.1903195&domain=pdf&date_stamp=2021-06-02

ACTA CARDIOLOGICA
2022, VOL. 77, NO. 2, 176-179
https://doi.org/10.1080/00015385.2021.1903195

q Taylor & Francis
- I %)C e TaylZ/r&FrancisGroup

ORIGINAL SCIENTIFIC PAPER

‘ W) Check for updates

Performances of a novel chemiluninescence ABEl-based NT-proBNP

immunoassay

Christina Adamantidou®, Sylvie Ahn®, Michel Rousseau® and Damien Gruson®*

®Department of Clinical Biochemistry, Cliniques Universitaires St-Luc and Université Catholique de Louvain, Brussels, Belgium;
PDivision of Cardiology, Cliniques Universitaires St-Luc and Pole de recherche cardiovasculaire, Institut de Recherche Expérimentale
et Clinique, Université Catholique de Louvain, Brussels, Belgium; “Pole de recherche en Endocrinologie, Diabéte et Nutrition, Institut
de Recherche Expérimentale et Clinique, Cliniques Universitaires St-Luc and Université Catholique de Louvain, Brussels, Belgium

ABSTRACT

Natriuretic peptides are widely used in clinical practice as cardiac markers for early diagnosis,
prognosis and for the monitoring of treatment efficiency of heart Failure (HF). According to the
clinical relevance of natriuretic peptides testing, it is important to assess the performances of
novel platform for testing. Our study showed the overall good performances of a new NT-

proBNP ABEl-based automated immunoassay.

1. Introduction

B-type Natriuretic Peptide (BNP) belongs to the natri-
uretic peptide family together with other structurally
similar peptides: Atrial Natriuretic Peptide (ANP), C-
type Natriuretic Peptide (CNP), and urodilatin [1,2].
BNP is synthesised as a pre-hormone (proBNP) com-
prising 108 amino acids. Upon release into the circula-
tion, it is cleaved into the biologically active 32 amino
acid BNP, which represents the C-terminal fragment,
and the biologically inactive 76 amino acid N-Terminal
fragment (NT-proBNP) [1,3,4]. The major source of syn-
thesis and secretion of BNP is the ventricular myocar-
dium, in response to increased wall pressure and
stretching of myocardial fibres [1,2].

Testing for natriuretic peptides is recommended in
European and International guidelines for the diagno-
sis and management of heart failure (HF) and to dis-
tinguish HF from other causes of dyspnoea [3-5].
NT-proBNP is also a valuable prognostic biomarker in
HF patients but also in patients with other cardiac dis-
orders such as myocardial infarction, valvular heart dis-
ease, atrial fibrillation or pulmonary embolism [6-9]

Even if BNP, NT-proBNP and MR-proANP have com-
parable diagnostic and prognostic accuracy, NT-
proBNP is reported as more reliable to estimate treat-
ment efficacy, especially when using pharmacological
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agents such as angiotensin receptor neprilysin inhibi-
tor (ARNI) inhibiting the degradation of natriuretic
peptides [1,2,8,10].

According to the clinical value of NT-proBNP test-
ing, it is important to determine the performances of
novel assays before their use in clinical practices. The
aim of our study was therefore to evaluate the per-
formances of a novel chemiluminescent ABEI-based
NT-proBNP automated immunoassay.

2. Methods and materials

We evaluated the performances of the Maglumi® 800
(Snibe diagnostics, Shenzhen, China) NT-proBNP
chemiluminescent immunoassay that applies ABEI
labels. ABEI, N-(4-Aminobutyl)-N-ethylisoluminol, is a
non-enzyme small molecule with a special molecular
formula that enhances stability in acid and alkaline
solutions. The chemical reaction process of ABEI using
sodium hydroxide (NaOH) and hyperoxide (H202) fin-
ishes in 3s.

The imprecision of the Maglumi NT-proBNP was
assessed by repeatedly measuring two different levels
of Internal Quality Control (IQC). IQC at low concentra-
tion (level 1, range 140-260pg/ml) and 1QC at high
concentration (level 2, range 529-983 pg/ml) were
tested 3 times a day for 5 consecutive days according

CONTACT Damien Gruson @ damien.gruson@uclouvain.be @ Department of Clinical Biochemistry, Cliniques Universitaires St-Luc and Université

Catholique de Louvain, 10 Avenue Hippocrate, Brussels, B-1200, Belgium
© 2021 Belgian Society of Cardiology


http://crossmark.crossref.org/dialog/?doi=10.1080/00015385.2021.1903195&domain=pdf&date_stamp=2022-03-17
http://orcid.org/0000-0001-5987-4376
https://doi.org/10.1080/00015385.2021.1903195
http://www.tandfonline.com

to the EP 15-A3:2014 protocol from CLSI guidelines. A
method comparison was performed with Cobas®
8000 NT-proBNP  electrochemiluminescent immuno-
assay (Roche Diagnostics, Mannheim, Germany) by
measuring 68 patients’ blood samples (53 men and 15
women) aged between 35 and 88years (mean age
68 years). Both methods were performed according to
the manufacturer’s specifications. Blood was taken by
venipuncture in the antecubital vein and collected
into dry serum tubes (S Monovette® 7.0mL tubes,
Sarstedt, Numbrecht, Germany). After centrifugation
(1500g, 10 min, 4°C), within 1h, serum was carefully
separated and stored at —80°C before testing in
Cobas® 8000 and subsequently in Maglumi® 800. Each
patient gave informed consent and the local institu-
tional review board approved the protocol. We also
assessed the correlation with the peptide precursor of
BNP and NT-proBNP, proBNP, .05 (proBNP), deter-
mined with a specific automated immunoassay
(Bioplex®, Biorad) [9]. Relationships with two bio-
markers of adverse cardiovascular remodelling, fibro-
blast growth factor 23 (FGF-23) and Galectin-3, were
also investigated with immunoassays.

Data were analysed with the Medcalc 7.2.1.0 pack-
age (Medcalc Software, Belgium) and the Analyse-it
Software. Passing and Bablock regression analysis
were performed for method comparison and Pearson’s
coefficient of correlation were calculated. Bland and
Altman plots were used to calculate the mean bias
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between methods. The non-parametric Spearman rank
correlation coefficients were used to assess the rela-
tionships between age, left ventricular ejection frac-
tion (EF) and biomarkers.

3. Results

The imprecision of the Maglumi® NT-proBNP auto-
mated assay was estimated by calculating the
Coefficient of Variation (CV) of the two IQC levels. For
IQC level 1, with mean concentrations of 225 pg/mL
(95% Cl for the mean 220 to 227 pg/mL) the CV was
3.2% and for 1QC level 2 with mean concentrations of
781 pg/ml (95% Cl for the mean 770 to 790 pg/mL)
the CV was 2.4%.

3.1. Comparison with the cobas NT-proBNP assay

The median concentration of NT-proBNP in patients’
samples was 4536 pg/mL (range 190-35,000) with the
Maglumi® assay and 3743 pg/mL (range 112-33,020)
in the Cobas® assay. The method comparison between
the two automated NT-proBNP assay showed a signifi-
cant coefficient of correlation (r=0.97, p<0.0001).
The Passing and Bablok regression analysis showed a
slope 1.26 (95% CI: 1.13 to 1.38), an intercept of 83.69
(95% ClI: —156.00 to 259.58) (95% Cl: —42.6 to 19.4)
and no significant deviation from linearity (Figure 1).
The Bland and Altman Plots revealed a mean
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Figure 1. Passing and Bablok regression analysis between Maglumi® and Cobas® NT-proBNP automated immunoassays.
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Figure 2. Bland Altman Plot between Maglumi® and Cobas® NT-proBNP automated immunoassays.

difference of 1908 pg/mL (95% ClI: 11,289 to —7473)
between the two NT-proBNP assays (Figure 2).

3.2. Relationship with proBNP and biomarkers of
adverse outcomes

NT-proBNP  concentrations measured with the
Maglumi® assay were significantly correlated with the
proBNP precursor (p=0.93, p <0.0001) and were also
significantly and positively related to FGF-23 (p=0.73,
p < 0.0001) and Galectin-3 (p=0.58, p < 0.0001).

4. Discussion

Our data showed overall good performances for the
Maglumi® NT-proBNP ABEI-based automated immuno-
assay. Such automated assay could integrate routine
laboratory automated workflows and therefore partici-
pate to a faster delivery of results to the physicians
for diagnosis purpose or monitoring of treat-
ment efficiency.

NT-proBNP is a first choice biomarker for the diag-
nosis and management of HF widely used in clinical
laboratories [1,4]. NT-proBNP is also appears as a com-
panion test to monitor treatment efficiency as recently
illustrated in the PROVE-HF study [11]. It is therefore
mandatory to determine the performances of novel
assays. Analytical relevance of the Maglumi® ABEI

based immunoassay was demonstrated through the
imprecision assessment and through the method com-
parison. The imprecision evaluation showed the good
precision of the ABElI based immunoassay with low
CV. The method comparison showed a good agree-
ment between Maglumi® and Cobas® assays. However,
a significant bias was observed with the Bland and
Altman analysis. This bias reflects the current lack of
standardisation that still exists for NT-proBNP assays
[12]. The difference could be related to the assay for-
mat as well as the detection method ABEI based assay
in comparison to electrochemiluminecence for Cobas
method. The difference between the two assays could
also be related to the measurement of different circu-
lating forms as the epitopes used by the Maglumi and
the Cobas might differ [2,13].

It was also interesting in our study to demonstrate
the significant relation with the proBNP, one of the
most important circulating forms in HF patients [2,13].
This relationship highlights the reliability of the
Maglumi® NT-proBNP according to the pathophysi-
ology of HF as proBNP is related to disease severity
[2,13]. Our data also showed that the NT-proBNP
measured with the Maglumi assay was associated to
the worsening of HF as it was significantly correlated
to FGF-23 and Galectin-3, two biomarkers related to
adverse cardiac remodelling and outcomes in HF
patients [14,15].



5. Conclusion

Our study showed the overall good performances of
the Maglumi® NT-proBNP ABEl-based automated
immunoassay. This assay offers additional automated
solution for the testing of NT-proBNP in the context of
HF diagnosis and management.
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