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Introduction

Presently, more than 10% of patients >70 years of age suffer from heart failure (HF). As the older 
population increases in numbers and also as a share of the total population, the prevalence of HF 
will increase [1,2]. Untreated, approximately 60-70% of these patients will die within 5 years [3,4]. 
It is thus important to diagnose and treat HF patients early. Furthermore, NT-proBNP qualifies as a 
reliable surrogate marker of HF [5]. Although natriuretic peptides (NP) cannot be used to identify 
the origin of shock, they may have a prognostic value [6]. Point-of-care testing (POC) refers to any 
diagnostic test administered outside the central laboratory at or near the location of the patient, 
which indicates its clinical value as a rapid diagnostic tool.

Abstract 
Introduction: The primary aim of this study was to compare the accuracy of a point-of-care instrument for 
analysis of NT-proBNP (NT-proBNPLumiraDx) versus conventional plasma NT-proBNP results (NT-proBNPRoche). 
Secondary aims were: (i) to extract all plasma NT-proBNP results from this emergency department (ED) for 
the year 2022 and to characterize this patient cohort; (ii) to distinguish the coefficient of variation (CV) for 
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Methods: In 142 patients NT-proBNPLumiraDx determinations were compared to NT-proBNPRoche. In 2022, 
a total of 8,333 NT-proBNP results were reported to the ED. These samples were routine requests for NT-
proBNP from the ED at Uppsala University Hospital, Uppsala, Sweden. NT-proBNP was analyzed with the 
LumiraDx instrument in samples from 133 healthy blood donors, to calculate reference intervals.

Results: There was a significant Spearman rank correlation between age and NT-proBNPRoche analytes 
(P<0.0001). The median age of the patients was 76 years [interquartile range: (IQR) 65-84 years] and 
median NT-proBNP value was 576 ng/L (IQR: 138-2,390). In 3,612 out of 8,333 NT-proBNP test results were 
400 ng/L or lower. The median CV for the NT-proBNPLumiraDx was 2.2% (range 0.1-5.2%).

Conclusion: There was a strong Deming correlation between the two NT-proBNP methods: NT-
proBNPLumiraDx = 1.025x NT-proBNPRoche + 9.51; r = 0.982). NT-proBNP is an important analyte for the 
emergency department. The strong correlation between the two NT-proBNP assays indicates that the NT-
proBNPLumiraDx could be used in the emergency department for point-of-care testing. This finding strongly 
supports the clinical importance of our findings.
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Acute heart failure is the most frequent cause of acute hospital 
admissions in patients older than 65 years. Acute heart failure may be 
the first manifestation of heart failure (HF), or more often as an acute 
decompensation of chronic HF [7].

The most common symptoms of acute heart failure are dyspnea, 
orthopnea, and fatigue. However, these HF symptoms could also be 
due to a number of other conditions [8].

Cardiovascular biomarkers therefore play a crucial role in the 
diagnostic workup of acute heart failure patients. In dyspnoic patients 
arriving to the emergency department, NT-proBNP (or BNP) is 
frequently measured in order to differentiate between cardiac and 
non-cardiac causes of dyspnea [9]. 

Within minutes of synthesis, NT-proBNP is released into the 
circulation providing information on the overall cardiac load. A 
negative NT-proBNP can be used to rule out HF while an elevated 
NT-proBNP value is a strong indicator of heart failure [10,11]. 

The GUIDE-IT study in high risk patients with HF and reduced 
ejection fraction did not support a strategy of NT-proBNP guided 
therapy [12]. Still, a biomarker guided strategy aimed at decreasing 
NP levels, may improve outcomes in patients with chronic systolic 
HF, especially if there is an up-titration of diuretic therapy when NT-
proBNP >5000 ng/L [13].

The primary aim of this study was to evaluate the LumiraDx 
POC NT-proBNP method by comparing the results with those 
obtained from Cobas Pro (Roche Diagnostics, Mannheim, 
Germany). Secondary aims were to determine NT-proBNP routine 
results during 2022 and to characterize this patient cohort. Also, we 
wanted to define the coefficient of variation (CV) for NT-proBNP 
when analyzed with the LumiraDx point of care instrument.

Methods 

Study population

The samples used were routine requests for NT-proBNP from 
the emergency department at Uppsala University Hospital, Uppsala, 
which serves the county of Uppsala. The laboratory information 
system was used to extract patient results from January 1st, 2022 
to December 31st, 2022. The county of Uppsala had 242,140 
inhabitants in 2022. In total 8,333 NT-proBNP results were reported 
to the emergency department during 2022. 

Furthermore, 142 samples were collected during February 2023 
for method comparison between Cobas Pro (Roche Diagnostics, 
Mannheim, Germany) and LumiraDx (Solna, Sweden). The samples 
were collected in Lithium-heparin PST tubes (LH PST II tube 
366567, Becton Dickinson, Franklin Lakes, NJ, USA) and initially 
analyzed on the Cobas Pro instrument at the Department of Clinical 
Chemistry and Pharmacology, Uppsala University Hospital, Sweden 
and then on the LumiraDx instrument.

We also analyzed NT-proBNP with the LumiraDx instrument 
in blood samples from 133 healthy blood donors (19-72 years, 49% 
females) to calculate reference intervals. 

The local ethical committee (01-367) approved the collection 
of samples. The ethical permit limited the patient information to 
age and gender. The work was carried out in accordance with The 
Code of Ethics of the World Medical Association (Declaration of 
Helsinki).

NT-proBNP assay comparison

Plasma NT-proBNP was measured at the Department of 
Clinical Chemistry, Uppsala University Hospital on a Roche Cobas 
Pro (Roche Diagnostics, Mannheim, Germany) according to the 
specifications of the manufacturer. The instrument had a total 
coefficient of variation (CV) of 4% at 120 ng/L and 4% at 1900 
ng/L measured over three months.

As a method comparison, NT-proBNP was measured on 
the same tubes with the LumiraDx analyzer (LumiraDx, Solna, 
Sweden) according to the recommendations of the manufacturer. 
The total CV was 2.3% at 115 ng/L and 2.6% at 400 ng/L. The 
time interval between the measurements on the Cobas Pro and 
LumiraDx instruments was less than 6 hours. The assay volume on 
the LumiraDx instrument was 20 uL and the total assay time was 
12 min.

Statistical analysis

The coefficient of variations and figures were prepared using 
Excel (Microsoft, Seattle, WA, USA). Deming correlations were 
calculated using Method Validator version 1.1 (Metz, France). Values 
below 50 ng/L (the lower detection limit for the LumiraDx analyser; 
n=3) were set to 50 ng/L in the analysis and values >9,000 were set 
to 9,000 (n=2) in the statistical analysis. A Bland-Altman plot was 
used to evaluate the agreement among the two NT-proBNP methods 
[14,15].

Results

Correlation between the two NT-proBNP methods

There was a strong Deming correlation between the two methods. 
NT-proBNPLumiraDx = 1.025 [95% confidence interval 0.962-1.088] 
x NT-proBNPRoche + 9.51 [-26.69-45.71]; r = 0.982. A slope value 
of 1.0 and an intercept of 0 were both within the 95% confidence 
intervals. A Bland-Altman plot was used to evaluate the correlation 
among the two NT-proBNP methods, where differences are shown 
as the differences between the two methods and their mean value 
(Figure1). In two patients LumiraDx showed maximal values (i.e. > 
9.000 ng/L), whereas the Cobas Pro instrument exhibited values at 
18,500 and 12,900 ng/L, respectively. 

NT-proBNP routine results reported to the emergency 
department during 2022

The number of NT-proBNP results reported to the emergency 
department during 2022 amounted to 8,333. Of these, 4,049 results 
were for females and 4,284 were for males. The median age of the 
patients was 76 years (IQR 65-84 years). Median NT-proBNP value 
for all emergency department samples was 576 ng/L (interquartile 
range (IQR) 138-2,390). There was a significant Spearman rank 
correlation between age and NT-proBNP value (rho= 0.548, 95% 
confidence interval (CI) 0.533-0.563, P<0.0001). Three thousand 
and twelve out of 8,333 NT-proBNP test results were 400 ng/L or 
lower. 

Coefficient of variation for NT-proBNP with the LumiraDx 
analyzer

Three controls were analyzed daily (n=7). The total coefficient of 
variation (CV) was calculated for each of the three levels. The total 
CV was 2.3% at 114 ng/L, 2.6% at 402 ng/L and 4.4% at 1,080 
ng/L.
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Duplicate testing was performed for ten samples. The median 
CV for the ten samples was 2.2% (range 0.1-5.2%). There was a 
weak association between the NT-proBNP value and the CV (y = 
-1.03ln(x) + 7.88; R² = 0.224) (Table 1).

Reference interval for NT-proBNP using the LumiraDx 
instrument

Lithium heparin blood samples from 133 healthy blood 
donors were analyzed. The calculated reference intervals were 50-
165 ng/L for females, 50-103 ng/L for males, and 50-145 ng/L for 
both genders. 50 ng/L was the limit of detection for the LumiraDx 
instrument.

Discussion

NT-proBNP is an important clinical marker for HF. A strength 
with the NT-proBNP methods is that they are widely available, and 
several studies have shown that NT-proBNP is useful for triage, 
diagnosis, and prognostication of HF. A value of >300 ng/L is often 
used for the diagnosis of acute HF and a decrease of the value by 
>30% indicates response to decongestion therapy [10]. As the HF 
patients in the emergency department are relatively old and the NT-
proBNP values increases with age, we calculated the proportion of 
patients with a NT-proBNP cut-off value of <400 ng/L [9,16].

 

 
Figure 1. Bland-Altman plot showing validation between the Cobas Pro instrument and LumiraDx for determination of NT-proBNP (ng/L) in patients 
admitted to the  emergency department at Uppsala University Hospital, Uppsala, Sweden. Limits of  agreement (LoA) were  calculated as mean 
difference ± 1.96 Χ standard deviation. In two patients the level of analysis for LumiraDx was exceeded, whereas considerably higher values were 
noted, when measured by the Cobas Pro instrument. These two values were not included in the plot.

Table 1. Coefficient of variation (CV) for NT-proBNP at different NT-proBNP concentrations.

Mean NT-proBNP (ng/L) CV (%)

64.95 3.93

103.4 3.09

113.4 0.13

123.6 5.18

189.7 3.56

262.1 1.49

324.2 2.56

349.3 1.93

393.1 0.31

686.8 1.70
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POC shortens turn-around time (TAT), hereby giving the 
treating physician the opportunity to evaluate test results at the time 
of the visit as transport and laboratory processing times are abolished 
[17,18]. POC is also associated with improved patient satisfaction 
and greater levels of trust in their medical care as well as improved 
motivation to manage their own condition. Similar results were 
obtained in a randomized controlled clinical trial, where POC was 
evaluated [19,20].

NT-proBNP is a relatively new clinical biomarker, with a history 
of less than 20 years at our hospital. Despite this, the emergency 
department ordered >8,000 NT-proBNP results during 2022 
making it one of the most expensive laboratory tests in the emergency 
department. The requests were mainly for elderly patients; this 
could be expected as the prevalence of HF increases with age [1]. 
The median value for the cohort was 576 ng/L. Although acute 
pulmonary embolism as well as both chronic thromboembolism 
pulmonary hypertension and chronic thromboembolic pulmonary 
disease may cause elevations in NT-proBNP [21,22], it seems 
reasonable to assume that the majority of these patients had suffered 
from HF.

The large number of requests verify that NT-proBNP is an 
important assay in the emergency department for the workup of 
patients. It has previously been shown that NT-proBNP testing 
is cost-effective in the emergency department [23,24]. To be used 
effectively, TAT should be short and the test should be available 
around the clock. A POC assay would shorten TAT at most 
emergency departments. We thus decided to evaluate the NT-
proBNP assay from LumiraDx with emergency department samples. 
The comparison focused on samples in the 100-1000 ng/L range 
as this is frequently considered the most relevant one for treatment 
decisions [25-28]. The vast majority of our samples showed 
limited dispersions within this interval. The clinical relevance of 
the discrepancy between the estimations of NT-proBNP by the 
LumiraDx and the Cobas Pro instruments in the two patients with 
the highest values seems limited.

The LumiraDx instrument had a total CV of 2-5% at the three 
levels tested. It had a low variation for duplicate runs and showed 
a good agreement with the Cobas Pro. Further, the analyzer has 
advantages in being relatively small and easy to handle for the 
operator. 

Circulating NT-proBNP and proBNP are O-glycosylated 
and may be present in different peptide fragments [29]. The 
glycosylation has been reported to have a negative effect on NT-
proBNP recognition by the antibodies in the Roche assay [25,30]. 
This could potentially contribute to variations between the two 
studied methods. A strength of this study is the extensive number 
of individuals used for evaluation of the relation between NT-
proBNPRoche and age in this cohort. Also, there was an expressed 
consistency between NT-proBNPLumiraDx and NT-proBNPRoche.

Our results may be in agreement with a previous study [26] on 
intra- and intersubject variability of POC NT-proBNP, suggesting 
that repeated determinations of this peptide may be of value in HF 
management.

A potential limitation of this study may be that body mass index 
is not taken into account, since obesity may have an impact on the 
interpretation of the clinical significance of determination of this 

peptide [31]. Another possible drawback is alterations in therapeutic 
interventions [32]. However, there is no reason to assume that 
various analytical methods should be an issue in either aspect.

Conclusions

NT-proBNP is an important analyte for the emergency 
department. The strong agreement between the two NT-proBNP 
assays, within a clinically relevant range, indicates that the LumiraDx 
NT-proBNP assay could be used in the emergency department for 
POC testing for rapid NT-proBNP results, facilitating adequate 
patient management at an earlier time point than otherwise would 
have been possible.
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