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B-type natriuretic peptide in the Emergency Department: the
impact of restricted policies on requesting patterns and cost
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Background: The intent of this study was to investigate the requesting pattern of B-type natriuretic
peptide (BNP) in the Emergency Department (ED) and the expenses associated with it.

Methods: Clinical laboratories of the Spanish National Health System were invited to report the number
of BNP requested in the ED during 2016. The number of BNP requested per 1,000 ED admissions was
calculated, and compared between laboratories. Laboratories were divided in two groups; those where BNP
could be freely requested in the ED (free availability group), and those where it was regulated by algorithms/
internal policies. We calculated the costs based on the provided BNP reagent prices.

Results: Sixty-five laboratories participated in the study. In 21 (32.3%) BNP was not offered in the ED.
The median rate of BNP request per 1,000 ED admissions in the remaining 44 was 32.2 (IQR: 47.6).
Twenty-three (52.3%) laboratories measured the BNP in the ED without any restriction. Twenty-one (17.7%)
followed certain internal guidelines. The rate of request was lower in the former (21.4 vs. 47.9) (P=0.013). To
measure a total of 154,702 BNP, 1,665,833€ were spent. If the demand in the free-availability group would
have been the same as in the restricted-availability counterpart, 42,962 VNP requests could have been not
measured, with potential savings of 462,615€.

Conclusions: One third of laboratories did not offer BNP in the ED, despite current recommendations.
Institutions with policies regulating the BNP request had a lower rate of requests that those with no such
regulations. If the latter would have similar policies, more than 400,000€ could have been saved in reagent

costs alone.
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Introduction for further cardiac tests such as echocardiography as well
Plasma concentrations of natriuretic peptides are helpful as more expensive investigations (2). Indeed, in clinical
in the diagnosis of heart failure (HF) as a low-normal practice, the use of B-type natriuretic peptides (BNPs) is
concentration in an untreated patient makes HF unlikely as a “rule out’ test to exclude Significant cardiac disease
as the cause of symptoms (1) and should obviate the need particularly in primary care, but also in certain settings of
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secondary care as the Emergency Department (ED) and
Clinics (3). Since 2005, the European Society of Cardiology
(ESC) recommends excluding suspected HF in symptomatic
patients through electrocardiogram and measurement of
BNP (3).

However an international survey revealed that in 2013,
20% of surveyed laboratories did not offer this test in their
menu, showing that this type of service was not yet universal
since the test was not available in all laboratories (4). There
was a moderate increase (12%) of laboratories measuring
BNP (4) compared to the initial survey in 2006 (5). The
implementation of BNP measurement for HF management
was a slow process between 2006 and 2009 at a time when
guidelines had just been established (4). In the institutions
where it is available, there are marked differences in the
requesting pattern, with a 297-fold variation in requests (6).

Recent 2016 ESC guidelines for the diagnosis and
treatment of acute and chronic HF recommend to start
the diagnostic work-up in the pre-hospital setting and
continue in the ED in order to establish the diagnosis in
a timely manner and initiate appropriate management
(1,3). However the optimal ordering for BNP, as in any
laboratory test, must be achieved. A recent study showed
an over-requesting of BNP in the ED, and proposed a
successful corrective measure through algorithms supported
by the medical direction, transmission and dissemination of
information and knowledge, and awareness of the cost of
the tests by the doctors (7).

A prior REDCONLAB group study that focused on
the use of stat laboratory tests from ED, by evaluating
geographical differences in requesting patterns reported
67% of the participant laboratories had BNP available for
request from ED, and that the overall demand was 14.52
per 1,000 ED patient’s admissions (8).

The aim of this research was to study the requesting
pattern of BNP in the ED, the expenses associated with it
and the effects of restricted criteria for its measurement.

Methods
Setting

The Spanish National Health System is divided in every
region into Health Departments (HDs). Each HD covers
a geographic area and usually has a unique Hospital
that serves in-, out- and ED patients. The laboratory
located at the Hospital attends the needs of every HD
inhabitant, including ED patient’s stat laboratory tests,
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that are needed immediately in order to manage medical
emergencies.

Data collection

The questionnaire was addressed to the 110 participants
of the previous REDCONLAB study (9), requesting the
number of BNP ordered by ED clinicians, number of
patients admitted in the ED for the year 2016, and for the
reagent cost of BNP. Laboratories where BNP was available
for request in the ED were divided in two groups; those
where BNP could be freely ordered requested in the ED
(free availability group), and those where it was regulated by
algorithms/internal policies (restricted group).

Data processing

After collecting the data, a test-utilization rate was
calculated by standardizing the number of requests by the
number of ED admissions; it was expressed as number
of BNP tests per 1,000 ED admissions (BNP/1,000 ED
admissions). The rate was compared between laboratories
with restricted and with free availability of BNP.

We calculated how many BNP tests would have not been
ordered if laboratories where the request was not regulated
would have had the same as the ones where it was. We
finally calculated the potential economic savings.

Statistical analysis

All analyses were performed using SPSS Inc. for Windows,
Version 21.0. (Chicago, SPSS Inc.). Descriptive statistics
were generated for test-utilization rates. The analysis
of the distribution of the number of test requests per
1,000 ED admissions was conducted using the Kolmogorov-
Smirnoff test.

The difference in BNP/1,000 ED admissions between
restricted-BNP group and availability BNP group was
assessed using a Mann-Whitney statistic.

A two-sided P<0.05 rule was utilized as the criterion for
rejecting the null hypothesis of no difference.

Results

Out of the 110 invited laboratories, 65 (59%) participated
in the study.

The overall median number of ED admissions during
year 2016 was 70,486 (IQR, 40,598.5-140,105.5). In
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BNP restrictions to be ordered
Figure 1 Boxplot for BNP/1,000 ED admissions depending on
the existence of BNP restrictions to be ordered. BNP, B-type
natriuretic peptide; ED, Emergency Department.

21 (32.3%) laboratories, BNP was not available for
request in the ED. The median rate of request of BNP per
1,000 ED admissions in the remaining 44 laboratories
was 32.2 (IQR: 47.6), with a significant variability among
participant institutions.

Twenty-three (52.3%) laboratories conformed the free
availability and 21 (48%) the restricted group.

The request of BNP was significantly lower in
laboratories belonging to the restricted availability group, as
opposed to the ones in the free-availability cohort (47.9 wvs.
21.4, P=0.013) (Figure 1).

Thirty-eight laboratories reported the price of the reagent;
the average price per test was 11.7€. Taking into account that
cost, 1,665,833€ were spent in one year, to measure a total of
154,702 BNP tests requested from ED that attended a total
of 6,478,575 medical admissions in one year.

A total of 42,962 BNP tests could have been not
measured in 2016 if the request in the free availability group
would have been the same as in the restricted counterpart,
with potential savings of 462,615€, only in reagent costs.

Discussion

One third of participating laboratories still did not offer
BNP in the ED, despite current recommendations, and
the fact that BNP is universally accepted as tool for the
etiologic diagnosis of dyspnoea in acutely ill patients (10)
suggesting that there is need to spread the availability of
this biomarker. The overall request is higher than previous
studies (8), however is lower in EDs with a restricted policy
regarding the test demand.
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The potential of a biomarker to impact the diagnosis/
management of a particular disorder depends on to how it
is used. It is a priority to align the request with the clinical
indication or patient clinical question. Independently of
the clear evidence regarding the use of BNP in ED clinical
practice, the tests cannot be offered without a clear guidance
or protocol on its use (7). However more than 1.5 million
€ were spent during 2016 on reagent to measure 154,702
BNP in EDs attending 6,478,575 medical admissions.
There was a significant variability in the request of BNP,
which was significantly lower in institutions with policies/
algorithms regulating its request. Should the request in the
institutions with no such regulation would approximate
their counterparts, more than €400,000 would have been
saved, only in reagent costs. Our research shows that 48% of
laboratories had policies for an adequate request of BNP. It
also shows that protocols for BNP demand contention works,
as laboratories that had such policies had a lower demand.

As a whole, our results show that there was likely an
overall BNP under-request. In fact there are ED clinicians
in certain institutions that cannot order a BNP to find out
the etiologic diagnosis of patients presenting with dyspnea.
However, there is likely a potential over request in certain
laboratories in the free availability group; as there were
significant differences when compared to the restricted
group. Indeed, if the laboratories without policies for an
adequate BNP request would approach the less demanding,
42,962 tests would have been not requested with economic
savings of 462,615€.

The relatively high cost of BNP, the potential adverse
effects of both an under- and over- request, and the fact that
still one third of laboratories do not even offer it in the ED,
suggest there is a need to improve this process, through
interventions designed and established in consensus
between the clinical laboratories and the ED clinicians.

Limitations

The study had certain limitations. First, the differences
in BNP request between ED could be explained by the
voluntary participation in the study that could generate a
potential selection bias, and, although confirmed, we do not
know the reasons of the two outliers. Second, we do not
know the reason for not offering ProBNP for its request,
since it would be interesting to know if because lack of
resources or technology. We also do not know if ProBNP
was appropriately requested in the restricted BNP group or
inappropriately in the free availability group since we could
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not review every medical record to verity if the clinical
suspicion supported the request. Finally, the calculated
economic savings have only been calculated on the basis of
the reagent price without considering other costs such as
staff, instruments, maintenance and may not apply to other
countries or settings, since our laboratories belong to the
Public Health Network, where reagent prices are very low.

Conclusions

More than 1.5 million € were spent on reagent to measure
BNP in EDs attending 6,478,575 medical admissions in
one year. One third of laboratories did not offer BNP in the
ED, despite current recommendations. Institutions with
policies regulating the request if the test had a lower rate
of requests that those with no such regulations. If the latter
would have similar algorithms, more than €400,000 could
have been saved, only in reagent costs.
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