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Abstract

Objective: The importance of the NT-proBNP value in detecting patients at risk of developing heart failure (HF) and
its importance in guiding medical management to prevent the development of HF. Material and methods: The study
is a prospective study and includes 314 patients who was presented at the Bagdasar-Arseni Emergency Hospital
for cardiology consultation, by appointment, for a period of 3 years. The inclusion criteria were as follows: essential
hypertension (diagnosed more than 5 years before), diabetes mellitus (insulin-deficient or under treatment with oral
ant diabetics diagnosed more than 5 years before), ischemic heart disease, mild or moderate valvulopathy (mild or
moderate mitral regurgitation and large or moderate aortic stenosis) and permanent or paroxysmal atrial fibrillation.
Exclusion criteria were as follows: a previous diagnosis of heart failure or left ventricular systolic dysfunction, and
the presence of signs or symptoms of heart failure at the time of enrollment in the study. Patients were randomized
into 2 groups, a control group and a intervention group. Patients in the intervention group were managed according
to the NT-proBNP value, and patients in the control group received the conventional intervention. Patients were
monitored for 3 years and the following objectives were pursued: new diagnosis of heart failure, systolic or diastolic
dysfunction of the left ventricle and hospitalization for cardiovascular pathology. Results: After 3 years, in the
control group there were 40 patients (25.5%) who developed HF, compared to 28 patients (17.8%) in the intervention
group. In the control group, 60 patients (38.2%) were diagnosed with left ventricular systolic dysfunction, compared
to 43 patients (27.4%) in the intervention group. Regarding left ventricular diastolic dysfunction, in the control
group there were 98 patients (62.4%), and in the intervention group there were 80 patients (51.0%). Also, the rate
of hospitalizations for cardiovascular pathology was higher in the control group, 56 patients (35.7%), compared to
33 patients (21.0%) in the intervention group. Discussions: The incidence of heart failure, left ventricular systolic
or diastolic dysfunction, or hospitalizations for cardiovascular events, was lower in the intervention group, in which
patients were managed according to the NT-proBNP value, compared to patients in the control group who received
conventional intervention. Conclusions: The NT-proBNP biomarker may be useful in the medical management of
patients for the prevention of heart failure
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Rezumat

Obiectiv: Relevanta valorii NT proBNP in depistarea pacientilor la risc de a dezvolta insuficientd cardiaca (IC) si
importanta lui in ghidarea managementul medical pentru a preveni dezvoltarea IC.Material si metode: Studiul
este unul prospectiv si a inclus 314 pacienti care s-au prezentat la Spitalul de Urgenta ,Bagdasar-Arseni” pentru
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consult cardiologic, in regim programat, pe o perioada de 3 ani. Criteriile de includere au fost: hipertensiune arteriala
esentiald (diagnosticata de peste 5 ani), diabet zaharat (insulino-necesitant sau in tratament cu antidiabetice orale
diagnosticat de peste 5 ani), boala cardiaca ischemica, valvulopatii usoare sau moderate (regurgitare mitrald usoara
sau moderata si stenoza aortica larga sau moderatd) si fibrilatie atriala permanenta sau paroxistica. Criteriile de
excludere au fost diagnosticul anterior de insuficienta cardiaca sau disfunctie sistolica de ventricul stang si prezenta
de semne sau simptome de insuficienta cardiaca la momentul inrolarii in studiu. Pacientii au fost randomizati in
2 grupuri, un grup de control si un grup de interventie. Pacientii din grupul de interventie au fost manageriati in
functie de valoarea NT proBNP, si pacientii din grupul de control au primit tratament standard. Pacientii au fost
monitorizati 3 ani si au fost urmarite urmatoarele obiective: diagnostic nou de insuficientd cardiaca, disfunctia
sistolica sau diastolica de ventricul stang si spitalizarea pentru patologie cardiovasculara.Rezultate: Dupa 3 ani,
in grupul de control au fost 40 de pacienti (25,5%) care au dezvoltat IC, comparativ cu 28 de pacienti (17,8%) in
grupul de interventie. In grupul de control 60 de pacienti (38,2%) au fost diagnosticati cu disfunctie sistolicd de VS,
comparativ cu 43 de pacienti (27,4%) in grupul de interventie. Cat priveste disfunctia diastolica de VS, in grupul de
control au fost 98 de pacienti (62,4%), si in grupul de interventie au fost 80 de pacienti (51,0%). De asemenea, rata
spitalizarilor pentru patologie cardiovasculara a fost mai mare in grupul de control, adica 56 de pacienti (35,7%), fata
de 33 de pacienti (21,0%) in grupul de interventie. Diseutii: Incidenta insuficientei cardiace, a disfunctiei sistolice sau
diastolice de VS sau a spitalizarilor pentru evenimentele cardiovasculare a fost mai scazuta in grupul de interventie,
in care pacientii au fost manageriati in functie de valoarea NT proBNP fata de pacientii din grupul de control care au
primit tratament standard. Concluzii: Biomarkerul NT proBNP poate fi util in managementul medical al pacientilor
pentru preventia IC.

Cuvinte cheie: preventie, insuficienta cardiaca, NT proBNP.

INTRODUCTION

Heart failure (HF) is a major public health issue world-
wide. In Europe, about 1% of national health budgets
are used to treat patients with heart failure '. In Amer-
ica, as well as in Romania, HF is the leading cause
of hospitalization in patients over 65 years". Heart
failure is a condition that currently consumes a lot of
money and imported resources for treatment, repeated
hospitalizations, required surgeries or the management
of complications.

In recent years, the prevalence and incidence of HF
have been increasing and it is believed that this upward
trend will continue *. Approximately 4.7% of the pop-
ulation over 35 in Romania suffers from HF and every
hour 5 new cases of HF are diagnosed?. Currently, 64.3
million people worldwide suffer from HE, the percent-
ages varying between 1 and 4%*°, depending on the
country.

Although many new therapies have been developed
in recent years that have improved the prognosis in HF,
the mortality rate has remained high. A study conduct-
ed in Romania in 2018 showed that the standardized
mortality rate due to chronic heart failure (HF) is 40 /
100,000 people ©.This is twice as high as in other Euro-

pean Union countries. The Framingham study showed
that after the diagnosis of heart failure, the survival rate
after 1 year is 65%, and after 5 years it is 25-30% .

In this context, in which the impact of HF is in-
creased both on national health systems and on each
individual patient, the HF prevention becomes para-
mount. Thus, various methods are sought for the ear-
ly detection of persons at high risk of developing HF
and the implementation of appropriate measures to
prevent it®’.

OBJECTIVES

The study aims to identify the use of an easy, safe and
inexpensive method for detecting patients at risk of de-
veloping heart failure in the coming months or years.
Patients in this risk group will be investigated and
treated and this will prevent the onset of heart failure.

'The proposed study method is to determine the val-
ue of NT-proBNP.

NT-proBNP (NT-pro-brain natriuretic peptide) is
an important biomarker recommended by internation-
al guidelines for the diagnosis, monitoring of treatment
and assessment of the prognosis in heart failure. The
biomarker is widely used by medical test laboratories,
but also by emergency services.
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The goal of this study is to determine the relevance
of NT-proBNP determination in patients without
heart failure, but with conditions that may develop into
heart failure, to guide therapeutic conduct and preven-
tion of HF or left ventricular (LV') systolic dysfunction.

MATERIAL AND METHODS

The study included patients who came to Bagdasar-Ar-
seni Hospital for a cardiology consultation, by appoint-
ment, for three years. The inclusion criteria were as
follows: essential hypertension (diagnosed more than
5 years before), diabetes mellitus (insulin-deficient or
in treatment with oral antidiabetic drugs diagnosed
more than 5 years before), ischemic heart disease, mild
or moderate valvulopathy (mild or moderate mitral re-
gurgitation and large or moderate aortic stenosis) and
permanent or paroxysmal atrial fibrillation.

The exclusion criteria were as follows: previous di-
agnosis of heart failure or systolic dysfunction of the
left ventricle, the presence of symptoms of heart failure
at the time of the consultation and the refusal to par-
ticipate in the study.

'The study included 314 patients, who were random-
ized upon enrollment in 2 equal groups of 157 patients
each: a control group and a intervention group.

The NT-proBNP value was determined in all
patients at the time of enrollment. In the interven-
tion group, patients were managed according to the
NT-proBNP value, and in the control group patients
received indications and conventional treatment of
complaints for which they presented.

In the intervention group 86 patients had the
NT-proBNP value > 125 pg / dl. They were considered
patients at risk of developing HF, and were managed so
as to try to prevent heart failure. They underwent a car-
diac ultrasound and other necessary investigations, de-
pending on the pathology of each case (exercise stress
test, ECG Holter monitoring, BP Holter monitoring,
coronary angiography). After completing a medical
assessment as complex as possible, they received rec-
ommendations for lifestyle change, diet, medical, in-
terventional or surgical intervention. Subsequently, the
patients underwent regular cardiology consultations,
with permanent adjustment of the therapeutic conduct.

Also, patients with a NT-proBNP value <125 pg /
dl in the intervention group (71 patients) received in-
dications and conventional intervention of complaints
tor which they presented.

Patients in the control group received indications
and conventional intervention of complaints for which
they presented, regardless of the NT-proBNP value.

Patients were monitored for 3 years and the follow-
ing objectives were pursued:

e diagnosis of heart failure;

e left ventricular systolic dysfunction (defined as a

decrease in ejection fraction below 50%);

e left ventricular diastolic dysfunction;

e hospitalization for cardiovascular pathology

(heart failure, acute coronary stroke, cerebrovascular

accident or transient ischemic stroke, atrial fibrilla-

tion and pulmonary thromboembolism).

RESULT

The intervention group and the control group did not
show statistically significant differences in terms of av-
erage age (p = 0.156), gender distribution (p = 0.258),
and prevalence of smoking (p = 0.221), dyslipidemia (p
= 0.172), overweight and obesity (p = 0.310), hyper-
tension (p = 0.231), diabetes mellitus (p = 0.103), isch-
emic heart disease (p = 0.649), a history of myocardial
infarction (p = 0.330), atrial fibrillation (p = 0.705) and
valvulopathies (p = 0.333) (Table 1).

Table 1. Characteristics of patients included in the research

Intervention | Control
Characteristics group group P
value
(N=157) (N=157)
Age (average * SD) 67.7916.18 |68.8216.66 |0.156
Sex N (%)
Male 79 (50.3) 89 (56.7) |0.258
Female 78 (49.7) 68 (43.3)
Smoking N (%) 53 (33.8) 43(27.4) |0.221
Dyslipidemia N (%) 95 (60.5) 83(52.9) |0.172
Overweight + obesity N (%) |74 (47.1) 83(52.9) |0.310
Hypertension N (%) 141 (89.8) 134 (85.4) |0.231
Diabetes mellitus N (%) 52 (33.1) 66 (42.0) |0.103
Ischemia N (%) 70 (44.6) 66 (42.0) |0.649
Myocardial infarction N (%) |29 (18.5) 36(22.9) |0.330
Atrial fibrillation N (%) 45 (28.7) 42 (26.8) |0.705
Valvulopathies N (%) 54 (34.4) 46(29.3) |0.333
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The incidence of HF at 3 years was 17.8% (28 pa-
tients) in the intervention group and 25.5% (40 pa-
tients) in the control group, the difference being sta-
tistically insignificant (p = 0.100). Thus, the risk of HF
onset at 3 years in the intervention group is insignifi-
cantly lower, compared to the risk of HF onset in the
control group (RR = 0.785; CI95% = 0.577-1.068)
(Table 2).

Table 2. Risk of HF

HF (no. of
: P
Group patients) RR Cl 95%
value
Yes No
intervention 28 129
control 40 | 117 | 0.700 | 0.456 - 1.075
0.100
Total 68 246

0.040). Thus, the risk of developing left ventricular di-
astolic dysfunction at 3 years in the intervention group
is significantly lower, compared to the risk of develop-
ing left ventricular diastolic dysfunction in the control

group (RR = 0.794; CI95% = 0.638-0.988) (Table 4).

Table 4. Risk of left ventricular diastolic dysfunction

Left
ventricular
diastolic

dysfunction
Group RR

(no. of
patients)

Yes No

Cl 95% p value

intervention 80 77

control 98 | 59 | 0.816 |0.671-0.993

.04
Total 178 | 136 0.040

The incidence of left ventricular (LV) systolic dys-
function at 3 years was 27.4% (43 patients) in the in-
tervention group and 38.2% (60 patients) in the con-
trol group, the difference being statistically significant
(p = 0, 0.41). Thus, the risk of developing left ventric-
ular systolic dysfunction at 3 years in the intervention
group is significantly lower, compared to the risk of left
ventricular systolic dysfunction in the control group

(RR =0.773; 95% CI = 0.596-1.002) (Table 3).

Table 3. Risk of left ventricular systolic dysfunction

The incidence of hospitalizations for cardiovas-
cular pathology at 3 years was 21.0% (33 patients) in
the intervention group and 35.7% (56 patients) in the
control group, the difference being statistically signif-
icant (p = 0.004). Thus, the risk of hospitalizations for
cardiovascular pathology at 3 years in the intervention
group is significantly lower, compared to the risk of
hospitalizations in the control group (RR = 0.673; 95%
CI = 0.501-0.904) (Table 5).

Table 5. The risk of hospitalization for cardiovascular pathology

Left ventricular
systolic

dysfunction p

(no. of RR Cl 95%

patients)

Group
value

Yes No

intervention 43 114
0.519 -

0.717
control 60 97
0.990 0.041

Total 103 211

Hospitalization
for
cardiovascular
pathology RR Cl 95%

(no. of value
patients)

Group

Yes No

intervention 33 124

56 101 | 0.589 | 0.407 - 0.852 | 0.004

control

Total 89 225

'The incidence of left ventricular diastolic dysfunc-
tion at 3 years was 51.0% (80 patients) in the inter-
vention group and 62.4% (98 patients) in the control
group, the difference being statistically significant (p =

The main reasons for hospitalizations for cardio-
vascular pathology during 3 years are: atrial fibrillation
(11.5% in the control group and 6.4% in the interven-
tion group), stroke (8.9% in the control group and 5.7%
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Figure 5.The reasons for hospitalizations for cardiovascular pathology for 3 years depending on the intervention administered

in the intervention group) and heart failure (7.6% in
the control group and 3.8% in the intervention group)

(Figure 5).

DISCUSSIONS

Statistical data processing showed that in the interven-
tion group, in which patients were managed accord-
ing to the NT-proBNP value, the incidence of heart
failure, left ventricular systolic or diastolic dysfunction,
or hospitalizations for cardiovascular events, was lower
than in patients in the control group.

In our study, NT-proBNP has been used in patients
without heart failure, but with conditions that put pa-
tients at risk of developing heart failure. The manage-
ment of these patients at risk of developing HF was
guided by the value of NT-proBNP. Thus, the ther-
apeutic conduct guided by the value of NT-proBNP
reduced the incidence of HEF, left ventricular systolic or
diastolic dysfunction, and reduced the rate of hospital-
izations for cardiovascular pathology.

'The literature does not provide much evidence on
the relevance of the NT-proBNP biomarker in pre-
venting or delaying the onset of HF and in guiding the
management of patients at risk. There is only one study
in Dublin, Ireland that investigated the role of natri-
uretic peptides in the prevention of HF and left ven-
tricular dysfunction. The study enrolled 1374 patients
who were monitored for 4 years. This study showed that
the determination of natriuretic peptides (BNP) level
can be a good screening method for people with car-
diovascular disease and that the management of these

patients can be guided by the value of NT-proBNP ™.

However, the literature includes more evidence re-
garding the prognostic value of natriuretic peptides.
A study by Kistorp C. on 764 adults without cardio-
vascular disease at the time of enrollment in the study
showed that after 5 years of monitoring, elevated
NT-proBNP levels were correlated with a higher mor-
tality rate and an increased risk of developing the first
cardiovascular event. The conclusion was, in terms of
mortality and cardiovascular events, the NT-proBNP
biomarker is a more important prognostic factor than
traditional cardiovascular risk factors .

Also, the Framingham Heart Study, which evaluat-
ed 3346 patients over 5 years, showed that patients’ risk
of developing HF, cardiovascular events, and death was
correlated with elevated BNP / NT-proBNP values'>".

'The conclusion of studies on this topic is that plas-
ma levels of natriuretic peptides (BNP / NT-proBNP)
can be used in patients without HF**", being an im-
portant predictor of the risk of developing HF or other
cardiovascular events.

The strengths of the study would be that: it is a pro-
spective study, which enrolled a large number of pa-
tients, who were monitored for a relatively long period
of time. The theme of the paper is an ongoing concern,
namely cardiovascular prevention, and more specifical-
ly, the prevention of heart failure. Prevention of heart
failure is an extremely current issue, with epidemiolog-
ical trends showing that in the USA, in 2030, 30% of
the population will suffer from heart failure®’.

Among the limitations of the study, we mention
that this is a unicentric study, performed on the pa-
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tient population in a university center. The situation
may vary across the country, especially in areas where
the population has limited access to medical services.
The concept of screening and prevention measures is
more difficult to implement in these areas. Although
the duration of patient monitoring was relatively long,
it should be borne in mind that the objectives of the
study, namely: the occurrence of heart failure or left
ventricular dysfunction, are complications that occur
over a long period of time. In view of this, the 3-year
tollow-up of patients with vascular risk factors may be
insufficient for the development of HF or impaired left
ventricle function.

CONCLUSIONS

'The conclusion of the study is that the NT-proBNP
biomarker is useful in detecting patients at risk of de-
veloping heart failure, and also the management of
these patients, guided by the value of NT-proBNP, and
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