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INTRODUCTION

Chronic heart failure (CHF) therapy is currently at a
stage in which strong evidence has derived in numer-
ous guidelines and consensuses where, save excep-
tions, there is global agreement regarding adequate
drug prescription, doses, opportunity and type of
patient. (1, 2) However, the transfer of these recom-
mendations to the individual subject is suboptimal. (3)
Numerous reasons may explain this situation, includ-
ing limitations associated to the patients, as well as
the predisposition and conviction of the treating phy-
sician.

CARDIOMETABOLIC DISEASES AND THE NEED FOR
GUIDED THERAPY

The usual management of highly prevalent diseases,
as for example cardiometabolic diseases such as hy-
pertension and diabetes, is aided by simple parame-
ters which allow establishing a diagnosis based upon
standardized numerical values. These indicators, in
turn, become therapeutic targets used to estimate
whether the intervention has been appropriate or de-
fine its refractoriness, implying the need to step up
or titrate the treatment (Table 1). That is, a guided
therapy based on therapeutic objectives is routinely
applied.

THERAPEUTIC OBJECTIVES IN HEART FAILURE
Conversely, the normal diagnosis of heart failure is
based on the concept that it is a clinical syndrome,
where myriad signs and symptoms are used to confirm
or reject its presence; that is, findings compatible with
clinical congestion, leaving aside subclinical hemody-
namic congestion. (4) From this perspective, the di-
agnosis is difficult, with an erratic monitoring that
can derive in an erroneous interpretation of a good
response to a deficient therapy. Therefore, the avail-
ability of a simple tool, as a biomarker (BM), which is
measurable and adequately responds to interventions,
becomes essential. In this sense, the B-type natriuretic
peptide (BNP) and the amino-terminal portion of pro-
brain natriuretic peptide (NT-proBNP) are supported
for diagnostic purposes with strong recommendation
in the most recent guidelines. (1, 2)

As corollary, the use of the same BM to guide ther-

apy is the transfer to CHF of a common practice in
other heart diseases. Different methods emerge as
possible candidates for this purpose, including nonin-
vasive methods as echocardiography, acoustic cardiog-
raphy, bioimpedance and thoracic ultrasound, or inva-
sive ones as transthoracic impedance and left atrial or
pulmonary artery implantable devices. (4, 5)

REQUIREMENTS TO ACCEPT NATRIURETIC PEPTIDES AS
GUIDES
The best known and studied natriuretic peptides (NP)
are the atrial natriuretic peptide (ANP), the B-type
(BNP) with a fast synthesis and without accumula-
tion, so that its secretion depends on pressure and
volume overloading conditions, and some less known
peptides as CNPB, DNP and urodilatin. (5, 6) Type B
natriuretic peptide is released as a much larger mol-
ecule, the preproBNE, of 134 aminoacids, which is
then cleaved to NT-proBNPType, with 108 aminoac-
ids. At the myocyte level, this separates in BNE, which
constitutes the active hormone with vasodilating and
natriuretic properties and the amino-terminal portion
or NT-proBNP, which is biologically inactive (1, 2, 5, 6)
Their diagnostic value and their role in the prog-
nostic evaluation of different chronic and acute HF
scenarios have led to assume that they could be used
to guide treatment. This argument, according to ex-
pert opinion, should be supported on four principles:
NP help to identify patients at risk, the reduction of
their levels is associated with clinical improvement,
therapies with established benefits in CHF reduce
NP levels and their increase helps identify patients
who derive more benefit with these interventions. (7)
Moreover, an objective value for each patient should be
easily defined, establishing therapeutic strategies that
allow adjusting their levels and considering that this
treatment improves clinical outcome; finally it should
provide more benefits than the usual treatment.
Numerous published studies have assessed the
value of NP-guided therapy in CHE, the most relevant
of which are detailed in Table 2. (8-19)

Natriuretic peptide and risk of heart failure
The value of BNP and NT-proBNP to stratify risk
in HF and patients admitted for acute heart failure

Rev Argent Cardiol 2013;81:484-496. http://dx.doi.org/10.7775/rac.v81.i16.3422

! Heart Failure and Pulmonary Hypertension Division- Instituto de Cardiologia ‘Juana F. Cabral”. Corrientes

e-mail: pernaucic@hotmail.com



CONTROVERSY 485

Condition Prevalence Diagnostic criteria Therapeutic target Table 1. Cardiometabolic dis-
eases, diagnosis and therapeu-
. - tic target
Hypertensiom 33% Clinic: BP = 140/90 mm Hg BP < 140/90 mm
ABPM 24 h: BP > 125-130/80 Hg
mm Hg
SBPM: <BP 130-135/85 mm Hg
Diabetes mellitus 8.3% HbA1c > 6.5% HbA1c < 7.0%
Blood glucose > 126 mg/dl
Blood glucose 2 h OGTT > 200
mg/dl
Hypercolesterolemia 13.8% Total cholesterol > 240 mg/d| Total cholesterol <
200 mg/d|
25.3% LDL cholesterol > 160 mg/d| LDL cholesterol <
100-130 mg/dl
Heart failure 2.1% Self-questionnaire i?
Framingham score ;Congestion?
BNP/NT-proBNP
BP: Blood pressure. ABPM: Ambulatory blood pressure monitoring. SBPM: Self- blood pressure monitoring.

HbA1c: Glycosylated Hemoglobin A1c. OGTT: Oral glucose tolerance test.

syndromes (AHFS) has been extensively demonstrat-
ed. (5, 6, 20) They have independent prognostic sig-
nificance and add relevance to other clinical and para-
clinical markers with linear correlation between NP
and risk.

Modification in natriuretic peptide levels and outcome
Although there are numerous reasons for NP eleva-
tion, HF is the major determinant through changes in
wall stress and ensuing hemodynamic state. The high-
er its value, the worse the clinical condition. As in-
creased NP is associated with CHF progression, their
reduction is an indicator of improved outcome. In
hospitalized patients with AHF'S, a favorable outcome
was found in patients with NT-proBNP reduction >
30% compared with those without changes or even
more than 30% increase. (21) In ambulatory patients,
the persistently low or reduced NT-proBNP pattern at
four months showed lower event rates compared with
constant elevation or increased values. (22)

Effects of therapy on natriuretic peptide levels

Different interventions with favorable effects on CHF
have demonstrated reduction of NP levels. (5) Diuret-
ics, angiotensin-converting enzyme inhibitors (ACED),
angiotensin receptor blockers (ARB) and mineralo-
corticoid-receptor antagonists (MRA) are among the
drugs used. Betablockers have shown a dual effect,
with a slight increase at the beginning and posterior
reduction. Resynchronization therapy and heart rate
control in atrial fibrillation and exercise are among
non-pharmacological interventions.

Therapeutic response according to the magnitude of

natriuretic peptides

Although the magnitude of NP release is an expression
of the seriousness of the disease, there is no consist-
ent evidence favoring the intensity of an intervention

based on its levels, and only the interaction between
carvedilol and baseline NT-proBNP levels has been re-
ported. It could be dangerous to assume that patients
with low levels of these BM do not require maximum
dose optimization, so the concept of titration based on
clinical tolerance remains intact.

The individualized natriuretic peptide
Even though the cut-off points for BNP (125 pg/ml)
and NT-proBNP (1000 pg/ml) under which the prog-
nosis is more favorable have been identified, (5) in an
individual case the best value that can be obtained
under optimal treatment will depend on various con-
ditions including the seriousness of the heart disor-
der, associated factors and hemodynamic response.
This individualized value, known as “dry” NP should
be available for each subject, so that a significant in-
crease in its value allows inferring a risk condition.
The biological change of these BM, that is, the
changes in physiological steady state, may reach up
to 40% for BNP and 25% for NT-proBNP. A greater
modification is considered relevant to identify clini-
cal impairment. A time interval of at least 2 weeks
is recommended to attain steady NP levels after an
intervention.

ANALYSIS OF AVAILABLE EVIDENCE: CONSISTENCY AND
FLAWS

Studies evaluating the efficacy of NP-guided therapy
(NPGT) have used various intervention strategies,
with different BM and cut-off points, achieving dis-
similar impact on the targeted objective (Table 2).
(8-19) Therefore, they could be grouped in those with
negative or neutral results and those with positive
results (Table 3). Moreover, two meta-analyses have
assessed the impact of NPGT. The expectations of this
strategy are based on looking for answers to different
questions we will evaluate in the next section.
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Table 2. Study characteristics evaluating natriuretic peptide-guided therapy strategy in heart failure. [Modified from Savarese et

al (26)]
Study N NP type Wo:nen Age Isqhemic HOTN IZM FC L\cI,EF ABE!/ARB EB MORA Diuroetics Follow-up
(%) (years) etiology (%) (%) (%) (%) (%) (%) (%) (years)
Troughton (8) 69 NT-proBNP ~ 23.2 70.1 73.9 652 13.0 2.0 27.0 NA NA NA NA 0.79
Beck-da-Silva (9) 41 BNP 65.9 65.0 41.5 NA NA 25 224 NA NA NA NA 0.33
STARS-BNP (10) 220 BNP 42.3 65.5 46.8 NA NA 23 309 99.1 98.2 232 100 1.25
TIME-CHF (11) 499  NT-proBNP  34.5 76.5 57.5 709 345 0.0 298 948 786 405 934 1.5
BATTLESCARRED (12) 364  NT-proBNP  36.0 75.7 59.1 437 179 2.1 387 NA NA NA NA 3.0
SIGNAL-HF (13) 250 NT-proBNP  28.8 77.5 NA 548 200 24 320 936 77.6 200 684 0.75
PRIMA (14) 345  NT-proBNP  42.9 72.2 21.2 NA NA 2.1 358 56.5 559 186 62.3 2.0
Anguita (15) 60 BNP NA NA NA NA NA 0.0 NA NA NA NA NA 1.33
Berger (16) 278  NT-proBNP  35.3 71.3 69.4 723 450 0.0 NA NA NA NA NA 1.0
STARBRITE (17) 130 BNP 30.0 61.0 40.8 NA NA 0.0 20.0 90.8 NA 67.7 93.8 0.5
UPSTEP (18) 279 BNP 27.2 70.9 NA 280 312 28 NA 100.0 939 57.0 89.2 1.0
PROTECT (19) 151 NT-proBNP 15.2 63.3 56.3 523 411 0.0 269 815 9% 417 914 0.83

HTN: Hypertension. DM: Diabetes mellitus. FC: Functional class (New York Heart Association). LVEF: Left ventricular ejection fraction. ACEI/ARB:
Angiotensin-converting enzyme inhibitors/Angiotensin receptor blockers. BB: Betablockers. MRA: Mineralocorticoid receptor antagonists.

Natriuretic peptide-guided treatment has a positive impact on

therapeutic optimization

All the studies have demonstrated adequate drug ti-
tration, not only of diuretics, but specifically ACEI,
ARB, betablockers and MRA, with an increase in the
rate of use, dose, and attainment of 50% objective dose
or maximum dose. It is interesting that although this
finding occurred both in the intervention and control
arms of some neutral studies (9, 13, 15, 18) it was ob-
served in greater proportion in the NPGT arms, both
in neutral studies (11, 12, 14, 17) and positive studies
(8,10, 16, 19) (see Table 3).

In the STARS-BNP study, the group guided by
BNP had to change treatment more times than the
control group (134 vs. 66 times; p < 0.05). (10) In ad-
dition, the PROTECT study evidenced that the guided
adjust could also include the withdrawal of diuretics.
(19) Moreover, in the Berger et al. study, (16) NPGT
was better than multidisciplinary intervention and
standard care.

Evidence favors natriuretic peptide monitoring of the events

associated with heart failure
In the studies, the control arm showed variations
from the clinical evaluation of congestion according
to the physician s experience, or adjusted to a score;
or there were changes between two arms, where one
was submitted to standard management and the other
to a multidisciplinary one (see Table 2). The primary
end point was also different among studies; in some
cases overall events were considered (death and hos-
pitalizations) while in others hospitalizations due to
HF and mortality (overall, cardiovascular or for HF)
were evaluated.

Four studies showed a positive effect, especially of

events associated to HE, with a reduction in the pri-
mary end point and its components (see Table 3) (8,
10, 16, 19) This result was not obtained in the stud-
ies with neutral effect. However, four meta-analyses
communicated consistent and robust reduction of all-
cause mortality, with RR 0.738 (95% CI 0.596-0.913)
(table 4) (23-26) It is important to point out that an
intervention directed to improve the outcome of pa-
tients with CHF or after AHFS must show as main
positive effect reduced need of hospital admissions as-
sociated with the condition, and if feasible, that this
decrease translates into decreased mortality. The ef-
fect of NPGT has not been shown in overall hospitali-
zations or in the combined end point with mortality.

According to data of the PROTECT study, it is nec-
essary to treat 1.8 patients to reduce one event and 4.8
to prevent a hospitalization for HF.

The differences can be explained by the variable effect of the

intervention

One of the most relevant considerations for NPGT
is to evaluate whether the intervention aimed to de-
crease the BNP/NT-proBNP values has effectively
achieved the objective in the active arm, with correla-
tion between the magnitude of change and the study
results. This has been clearly observed in positive
studies. In the study by Troughton et al., NT-proBNP
decreased 34% in the guided therapy group and 1% in
the control group at 6 months. (8) In the active arm
of the STARS-BNP study, BNP decreased from 352 =
260 pg/ml in baseline to 284 = 180 pg/ml at 3 months
(p = 0.03), with 16% to 33% (p = 0.04) increase in the
number of patients with values below 100 pg/ml. (10)
In the study of Berger et al. the group guided by BNP
showed a higher reduction than the multidisciplinary
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HFPEF (%) Target NP concentration Active arm  Active arm with Table 3. Summary of studies
with < NP different evaluating natriuretic peptide-
at the end treatments guided therapy strategy in

heart failure. [Modified from
NEUTRAL STARBRITE No BNP at discharge ~ 450 No Yes Januzzi et al (5)]

pg/ml

TIME-CHF No NT-proBNP < 400 No Yes
pg/ml (< 75 years)
or < 800 (> 75 years)

BATTLESCARRED Yes NT-proBNP < 1270 No Yes

pg/ml
PRIMA Yes Individual NT-proBNP at No Yes

discharge
SIGNAL-HF No NT-proBNP < 50% on No No
admission
Beck-da-Silva No BNP < 10% No No
of previous visit
Anguita Yes BNP < 100 pg/ml Yes No
UPSTEP No BNP < 150 ng/L Unknown No
(< 75 years) or < 300
(= 75 years)

POSITIVE  Troughton No NT-proBNP 1735 Yes Yes

pg/ml
STARS-BNP No BNP < 100 pg/ml Yes
Berger No NT-proBNP < 2200 Yes Yes

pg/mi
PROTECT No NT-proBNP < 1000 Yes Yes

pg/mi

HFPEF: Heart failure with preserved ejection fraction.

group, while with the standard care no differences
were found. (16) The PROTECT study indicated that
the reduction in the NT-proBNP group was 52% vs.
5.2% in the control group (p = 0.03), with a proportion
of 44.3% vs. 35.6% of cases that reached the objective
< 1000 pg/ml. (19) Conversely, only one neutral study
showed BM reduction in the intervention arm.

Natriuretic peptide guided therapy was also as-
sociated with effects on ventricular remodeling. The
PROTECT echocardiographic substudy showed that
the NT-proBNP-guided group evidenced more in-
creased left ventricular (LV) ejection fraction, with LV
end-systolic and diastolic volume improvement. (19)
In addition, NPGT treatment has been referred to re-
duce hospital stay for HF (from 1588 to 488 days; p <
0.001).

Independently of the outcome, all studies have
consistently demonstrated that the NP-guided strate-
gy is well tolerated, without excessive adverse events.

Age is not a limitation to implement a natriuretic peptide-

guided therapy strategy

One of the major criticisms to NPGT is its role in ag-
ing patients. The TIME-CHF study demonstrated a
different effect in subjects younger and older than 75
years of age, with benefits in the former and without
impact in the latter. These data were later confirmed
in meta-analyses, where the composite end point of
overall mortality and hospitalization for HF was re-
duced in younger (OR 0.499; 95% CI 0.207-0.973), but

not in >75 year-old patients (OR 0.800; 95% CI 0.423-
1,513). (26) However, this analysis was performed only
considering three studies (11, 12, 18). In contrast, the
PROTECT study showed similar NT-proBNP reduc-
tion in old and young patients (47% vs. 45%), in agree-
ment with a favorable effect on ventricular remode-
ling in both groups.

RESPONDERS TO NATRIURETIC PEPTIDE-GUIDED
THERAPY

As in any intervention that implies a cost, respond-
ers may help in the rapid selection of candidates with
greater expected benefit. In the UPSTED study, re-
sponders prospectively defined as those with > 30%
decrease at 48 weeks compared with baseline value,
represented 60% of cases. (18) In the multivariate
analysis for the primary end point of death, hospi-
talization or CHF worsening, responders presented a
significantly lower risk (HR 0.45; 95% CI 0.29-0.70;
p< 0.0005), with similar results in the secondary end
points.

Recently, a posterior analysis of the PROTECT and
BATTLESCARRED studies evaluated the response
to guided therapy, defined as NT-proBNP < 1000 pg/
ml. (27) Non-responders were older, with a more se-
rious clinical condition, more congestion and worse
renal function. The incidence of events was lower in
responders, with an even greater benefit when the
response was more premature and sustained. Moreo-
ver, increased values after a favorable initial response
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Table 4. Meta-analysis results | JETPTYTERES Felker M, et al. Parapakkham P, et al. 2010 LiP, etal. Savarese G, et
evaluating natriuretic peptide- 2009 (23) (V1)) 2013 (25) al. 2013 (26)
guided therapy vs. standard
care
Patients (studies) 1627 (6) 1726 (8) 2414 (11) 2686 (12)
Mortality 0.69 0.76 0.83 0.738
0.55-0.86 0.63-0.91 0.69-0.99  0.596-0.913
0.003 0.035 0.005
Hospitalization for HF 0.75 0.554
0.62-0.91 0.399-0.769
0.004 0.000
All-cause 0.82 0.803
hospitalization 0.64-1.05 0.629-1.024
0.12 0.077
Overall survival free of 1.07
hospitalization 0.85-1.34
0.58
HFPEF: Heart failure with preserved ejection fraction.

identified a group with worse prognosis. Non-response
predictors were: NT-proBNP levels of 1000-5000 and
> 5000 pg/ml, heart rate < 60 beats/min, functional
class III-IV and history of atrial fibrillation, with a
validated score system based on these parameters.

These results show that the use of simple tools al-
lows identification of patients who do not respond to
HF therapy. When all the attempts to optimize ther-
apy have been tried and NP levels remain elevated,
there is a high probability of adverse outcome and
these cases should be referred to specialized services
in the management of advanced HF.

LIMITATIONS OF NATRIURETIC PEPTIDE-GUIDED
THERAPY

In order for NPGT to be effective it is necessary to in-
terpret the different additional information required,
including knowledge of the pathophysiology, biological
changes, reasons for the response and influence of dif-
ferent circumstances on NP. Furthermore, it is crucial
to accept that BNP/NT-proBNP reduction will be the
final objective to achieve. Hence, a trained team in the
management of CHF is required. Also, cost, especially
in our country, is a limitation for its generalized ap-
plication.

CONCLUSIONS

Chronic heart failure is a prevalent and devastat-
ing condition, in which, different to other disorders,
available monitoring elements are insufficient. This
demands the urgent need of a key and sensitive ele-
ment to assess the response to treatment. BNP and
NT-proBNP have clearly shown their usefulness in
the diagnostic and prognostic evaluation of this syn-
drome. Current evidence suggests that adequate ap-
plication of a monitoring strategy based on NP levels,
in indicated patients, reduces the incidence of events
of particular interest in this condition: mortality and
hospitalizations for HF. Therefore, natriuretic pep-
tide-guided therapy should be used in patients with
heart failure.

Conflicts of interest:
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Let us start at the end. Two recent meta-analyses con-
firm that NP-guided therapy improves the prognosis of
HEF The meta-analysis of Li et al. (1) on 11 randomized
studies shows 17% reduction in overall mortality (RR
0.83, 95% CI 0.69-0.99) and 35% in hospital readmis-
sion due to HF (RR 0.65, 95% CI 0.50-0.84). The meta-
analysis of Savarese et al. (2) on 12 randomized studies
arrived to similar conclusions: OR 0.74, 95% CI 0.60-
0.91 for overall mortality and OR 0.55, 95% CI 0.40-
0.77 for hospital readmission due to HE.

A priori, it seems hard to oppose the meta-analy-
sis conclusions, which all the clinical practice guide-
lines consider as the highest level of evidence. In this
sense, the Heart Failure European Guideline 2012 (3)
establishes a class Ila, level of evidence C indication
for natriuretic peptide dosage to facilitate differential
diagnosis and help prognosis. However, it does not as-
sign the peptide-guided therapy a defined indication,

claiming that it is uncertain that it is better to simply
follow the guidelines. The publication of the Europe-
an Guideline is prior to the mentioned meta-analyses,
though the most recent AHA-ACC Guideline (4) es-
tablishes a class I, level of evidence A for this practice.

Nonetheless, we are going to introduce a series of
arguments regarding the significance of natriuretic
peptides in the context of heart failure, with the de-
sign of the studies cited in the meta-analyses, and in
general, with the idea of a biomarker-guided therapy,
to assert that the subject is far from being closed, and
that lot of water still has to flow under the bridge be-
fore adopting this strategy.

NATRIURETIC PEPTIDES AND HEART FAILURE
Natriuretic peptides appear as the surrogate end point
of the seriousness of heart failure and as prognostic
markers. (5)

MTSAC Fyll Member of the Argentine Society of Cardiology
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a) Relationship with filling pressures

The worse the left ventricular echocardiographic pa-
rameters, the higher the natriuretic peptides: the
worse the left ventricular ejection fraction, (LVEF),
the higher the BNP elevation. (6) The strongest re-
lationship is between end-diastolic wall stress and
peptide level. Elevated peptides are a strong marker
of increased left ventricular end-diastolic wall stress.
(7) Conversely, the relationship with left ventricular
filling pressures is less clear. Although higher peptide
levels are found with higher filling pressures, the di-
agnostic certainty is lower. Why? Because several fac-
tors participate in peptide secretion: BNP is not only
released by the left ventricle, but is also influenced by
atrial and right ventricular secretion as well as geom-
etry. Thus, a single value is not reliable, and a nega-
tive predictive value is very important. (8) If BNP is
low, filling pressures will hardly be increased. If BNP
is elevated, filling pressures may be high, but we do
not know how much because of the influence of the
above-mentioned factors and others we will examine
in the next section. Thus, if a patient has a known car-
diomyopathy, probably the echo-Doppler will be better
than BNP to estimate pressures. In patients without
history of heart disease, with no cardiomyopathy and
in whom no right atrial or ventricular abnormality
might be assumed a priori, BNP could be preferred
as an initial method of screening to assume elevated
filling pressures. (9)

b) Diagnostic usefulness: correlation with the clinic

The diagnostic usefulness of peptide measurement
was strongly supported by the publication of the BNP
study (10) in 1586 patients presenting at emergency
services with dyspnea. Median BNP was significantly
different in heart failure patients compared to those
with ventricular dysfunction without heart failure
and mainly with respect to those with dyspnea of
different origin. Moreover, the BNP levels were sig-
nificantly different according to the patients’ typical
functional class. For the diagnosis of heart failure, the
area under the Framingham criteria ROC curve was
0.75 and for BNP it was 0.91.

The PRIDE study, (11) with a study design simi-
lar to the BNP study, used NT-proBNP measured in
599 patients who consulted at emergency services for
dyspnea. A point of interest is the cut-off value sug-
gested by study results: patients with a value > 900
pg/ml almost certainly suffer from heart failure, while
patients with NT-proBNP < 300 pg/ml hardly present
the disease. There is a grey area between 300 and 900
pg/ml in which the diagnostic ability of NT-proBNP is
lower. (12) Furthermore, the cut-off value considered
to make the diagnosis changes with age. In patients <
50 years the cut-off value was 450 pg/ml and in those
>50 years it was 900 pg/ml. Also, it was later estab-
lished that if the patient is > 75 years, the optimal
cut-off value is 1800 pg/ml. (13) This means that at
the moment of considering the diagnostic NT-proBNP

value, and hence of decision-making, age has to be
taken into account since the cut-off value changes.
This study also explored the correlation between N'T-
proBNP and clinical judgment. Clinical judgment pre-
sented an area under the ROC curve of 0.90 while that
of NT-proBNP was slightly enhanced, with a value of
0.94. The combination of clinical judgment and NT-
proBNP resulted in an area under the ROC curve of
0.96. Therefore, in this study, NT-proBNP alone or
associated with clinical judgment seemed superior to
clinical judgment alone. However, the differences were
not so marked as in the BNP study: the use of natriu-
retic peptide for diagnosis, even in subjects who had
consulted for dyspnea at emergency services, scarcely
improved the diagnostic benefit. Thus, it should be
considered whether it is justified to measure it in
all patients or only in those who pose doubts. Con-
versely, in the IMPROVE study, (14) NT-proBNP was
superior to clinical judgment alone. The areas under
the ROC curve for NT-proBNP and clinical judgment
were similar. The combined use of clinical judgment
and NT-proBNP was, effectively, better than clinical
judgment alone.

Beyond the context of emergency consultation, it is
worthwhile to consider its usefulness for the diagnosis
of heart failure in patients with a non-acute condition.
In a Dutch study (15) 721 ambulatory patients who
consulted for a condition suggestive of heart failure
underwent interrogation, physical examination, ECG,
spirometry, laboratory tests and NT-proBNP dosage.
The end point was diagnosis of heart failure. A model
considering interrogation data and physical examina-
tion attained an area under the ROC curve of 0.83.
The addition of ECG elevated the area under the ROC
curve to 0.84 and with chest X-ray it reached 0.85. If
NT-proBNP was incorporated into the model, the area
under the ROC curve increased to 0.86. This shows
that among all complementary studies, natriuretic
peptide dosage offers the greatest diagnostic gain,
though we consider that the scarce difference in the
area under the ROC curve again brings into the open
the fundamental significance of interrogation and
physical examination.

¢) Clinical significance: conditions affecting elevated values

beyond heart failure

The higher the NT-proBNP values, the greater the
prevalence of cardiovascular disease. (16) However, it
may also be easier to make the diagnosis of heart fail-
ure simply by clinical judgment when the prevalence
of cardiovascular disease is higher and the patient is
sicker.

In the Olmsted County study, BNP and NT-proB-
NP were measured in 1869 subjects > 45 years with-
out apparent illness. (17) The aim was to determine
the accuracy of diagnosing the presence of LVEF <40%
and LVEF < 50%. NT-proBNP had > 85 % sensitivity
and specificity to diagnose LVEF < 40 %, but its ac-
curacy for diagnosing LVEF < 50 % was lower. The di-
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agnostic yield was higher in men than in women with
LVEF < 40% or LVEF < 50%. This explains another
point: not only age but also gender are involved in the
degree of diagnostic certainty of natriuretic peptides.
In the general population the stronger determinants
of NT-proBNP values were age, responsible for nearly
30% of the difference, left atrial volume, responsible
for 7.7% difference and female gender responsible for
just over 7% variation. The most important determi-
nants and their specific weight were similar in healthy
and sick subjects, also influenced by renal function
and body mass index. The higher the body mass in-
dex and obesity, the lower the BNP and NT-proBNP
values. All these data should be taken into account
when deciding whether a single value of NT-proBNP
is abnormal in our patient.

Furthermore, natriuretic peptides not only vary
depending on heart failure. (18) Natriuretic peptides
mainly express pressure and volume overload and are
strongly correlated with wall stress. It can then be un-
derstood that different valve and heart diseases may
increase BNP and NT-proBNP levels. In patients suf-
fering from chronic atrial fibrillation with atrial dila-
tion, these values are high. Anemia can be linked to
elevated concentration of natriuretic peptides, either
because it generates ischemia or because it is associ-
ated with volume overload. Different critical illness-
es, sepsis and burns generate BNP and NT-proBNP
elevation, probably because there is myocardial de-
pression. Values also rise in stroke and pulmonary
vascular disease. Therefore when a patient comes to
emergency services with dyspnea and elevated BNP
values, diagnosis may be heart failure, but also lung
embolism or decompensated chronic obstructive pul-
monary disease, with increased right ventricular wall
stress. Finally, it is known that BNP and NT-proBNP
are higher in patients with renal impairment due to
reduced clearance. (19) However, patients with renal
failure often have risk factors for developing heart
failure. Even in the context of renal dysfunction, el-
evated NT-proBNP or BNP have prognostic value.

To conclude: we should not forget biological vari-
ability, for which we can only consider variations over
25% for NT-proBNP and 40% for BNP as clinically
significant. (20)

d) Conclusions

The marked elevation of natriuretic peptides gener-
ally indicates heart failure, and this is indisputable.
Much more so is the fact that low values exclude heart
failure. As described, age, gender, weight, cardiac and
noncardiac conditions and testing variability influ-
ence the individual value in a given patient. Finally,
generalized measurement in all patients, apparently
does not add much to a thorough interrogation and
clinical examination for the presence of heart failure.
In the next section we will discuss whether analyzing
any of the peptides is useful to adopt actions that im-
prove the prognosis.

GUIDED THERAPY STUDIES
According to results, studies have been divided into
positive and neutral (21)

a) Positive Studies
There are four positive studies, all in patients with
low LVEF and a fixed target of BNP reduction

Troughton et al.’s pioneering study, (22 ) included
patients with LVEF <40 %, FC II-1V, in post hospitali-
zation or outpatient follow-up, treated with angioten-
sin converting enzyme inhibitors (ACEI) and diuretics
with or without digoxin. In the clinically-guided group
(n = 36) the target was to achieve a Framingham
score < 2, and in the peptide-guided group (n = 33)
the target was to achieve a value of NT-proBNP < 200
pmol/L (1735 pg / mL). The primary end point was
hospitalization or death from cardiovascular causes.
After a median follow-up of 9.5 months, the peptide-
guided group presented a significant reduction in the
incidence of cardiovascular events (19 vs. 54) and a
tendency to lower mortality (1 vs. 7). What were the
differences in treatment that can account for these re-
sults? The NT-proBNP group received a significantly
higher final dose of ACEI (mean 20.1 mg vs. 14.3 mg
daily) and a strong tendency to higher doses of furo-
semide and additional visits. The NT-proBNP value
decreased 79 pmol/L in the BNP group and only 3
pmol/L in the control group. However, some remarks
can be made: There was a certain initial imbalance
(patients in the BNP group were four years younger,
their LVEF was slightly higher and their NT-proBNP
value was lower), the number of patients included was
low and, above all, the study was performed prior to
the widespread use of beta-blockers.

The STARS-BNP ( 23) study included 220 patients
with FC II-III, and LVEF < 45%, who were stable in
the last month, randomized to BNP-guided treatment
(with the aim of achieving a value < 100 pg./mL) or
to clinically-guided treatment without BNP measure-
ment. The primary end point was hospitalization or
death for heart failure. At follow-up there was no sig-
nificant difference in the increase of furosemide ad-
ministration, but there was a significant difference in
the dose of ACEI (an increase of 94% to 98% of the
recommended dose in the control group and of 94%
to 106% in the BNP group) and of beta blockers (an
increase of 57% to 67% in the control group and of
56% to 77% in the BNP group). There were also more
changes for all drugs in the BNP group. At a median
follow-up of 15 months, the primary end point was at-
tained by 24% of patients in the BNP group versus
52% in the control group. There was no difference
in all-cause death or hospitalization. In the peptide-
guided group, the BNP drop was 352-284 pg/mL, with
33% of patients reaching a BNP < 100 pg / mL at 3
months.

Among the controversial points, we can mention
that only 22% of patients initiated the study receiving
aldosterone. What would have happened in case of a



492

ARGENTINE JOURNAL OF CARDIOLOGY /VOL 81 N° 6 / DECEMBER 2013

more widespread use? Regarding medication chang-
es in the first 3 months, there were 134 changes in
the BNP group compared to 75 in the clinical control
group. However, only 28 out of 134 changes in the
BNP group were attributed to clinical reasons. Why?
If the groups were comparable, it would be expected
that the number of changes for clinical reasons was
similar in both groups. In the control group the event
rate related to heart failure was 27% at 6 months. It
seems to be a higher than expected value. Mean heart
rate at baseline was close to 70 beats/min; was it nec-
essary to measure BNP to raise the beta-blocker?

The Berger et al study (24) included patients hos-
pitalized for heart failure with cardiomegaly on chest
X-ray or LVEF <40 %, who were randomly assigned
to three groups: a) standard care, b) multidisciplinary
care, with the intervention of a specialized nurse at
1, 3, 6 and 12 months and visit to a specialist in heart
failure at 10 days and 2 months, with additional visits
if necessary, c) peptide -guided treatment , where if
NT-proBNP was > 2200 pg/ml, monitoring by a spe-
cialist every 2 weeks was established, for up to 3 or
6 months if necessary. At a minimum follow-up of 12
months, there were more visits and higher doses of
beta blockers and renin-angiotensin system antago-
nists were administered in the b) and ¢) groups, with
more pronounced differences in the last group, which
also received a lower final dose of furosemide. Mortal-
ity was similar in both groups of more intensive treat-
ment (22 % vs. 39 % with standard care), but the rate
of rehospitalization was significantly lower in the c)
group: 28% vs. 40% in the b) group and 60 % in the
a) group.

The proportion of patients with NT-proBNP was
about 55%, similar in the three groups. However, if
only the patients in the peptide-guided group were fol-
lowed-up by specialists for at least 3 months, with an
option to 6 months if there was no improvement, what
is the best performance attributed to? To BNP or to
more experienced staff intervention? If, as happened,
at baseline, mean heart rate was about 80 beats/min,
and mean systolic blood pressure was 120 mm Hg,
was it really necessary to measure BNP to increase
the beta blocker?

The PROTECT (25) study included 151 patients
with EF < 40 % assigned to standard or NT-proBNP-
guided therapy, with the purpose of lowering it down
to < 1000 pg/ml in the latter group. Only 21.9 % of
patients were over 75 years. The end point was a com-
posite of worsening or hospitalization for heart fail-
ure, acute coronary syndrome, ventricular arrhyth-
mia, stroke or death. At baseline there was a tendency
to increase the use of aldosterone in the guided-treat-
ment group (49% vs. 34%, p = 0.10). At mean follow-
up of 10 months the average number of visits was
slightly higher in the guided-treatment group (6 vs. 5,
p = 0.05). This group also received higher aldosterone
administration (62% vs. 44%) with a barely signifi-
cant value (p = 0.05), a lower dose of loop diuretics,

and a greater increase of beta-blockers. At the end of
the study the desired NT-proBNP < 1000 pg/ml was
achieved in 44% of patients compared to 35% with
standard treatment. The primary end point was sig-
nificantly lower in the guided-treatment group, and
the difference was due to worsening or hospitalization
for heart failure; there was no difference in mortal-
ity. The smaller the value of NT-proBNP attained, the
better the outcome.

This study is considered by some as the ultimate
confirmation of the utility of peptides in heart failure
treatment. However, the study was not blind (treat-
ing physicians knew which group the patient belonged
to) and, moreover, in the light of current treatment
guidelines, administration of aldosterone antagonists
is indicated in patients with low EF and FC II.

b) Neutral studies

The Beck -da- Silva et al. study (26) with only 41
patients, sought to define whether it was useful to
use BNP values instead of standard clinical criteria
to achieve higher doses of beta blockers. As opposed
to other studies, a lower dose was reached, perhaps
because onset of treatment initially produces an in-
crease of BNP levels which prevents further titration.

The TIME-CHF (27) study enrolled 499 patients
aged 60 years or older, with EF < 45%, hospitalized for
heart failure in the last year, with NT-proBNP > 400
pg/ml in patients between 60 and 74 years and > 800
pg/ml in the eldest patients. They were assigned to
NT-proBNP-guided therapy (in order to decrease it be-
low age cut-off values) or clinically-guided treatment
(in order to achieve FC II or less). Mean age was 77
years, heart rate was 75 beats / min and systolic blood
pressure was 120 mm Hg. The primary end point was
all-cause hospitalization or death. Only 40 % received
aldosterone. Baseline NT-proBNP was higher in the
clinically-guided group: 4657 vs. 3998 pg/ml. It must
be taken into account that in the Troughton study, a
differential decrease of approximately 640 pg/mlwas
associated with better prognosis.

Once more, guided-treatment resulted in increased
use of neurohormonal antagonists and greater rate of
dose change. There was no difference in the primary
end point: all-cause hospitalization-free survival was
only 40% at 18 months in both groups (the average ad-
vanced age should be considered), nevertheless, heart
failure hospitalization-free survival was 72% with
guided treatment vs. 62% with regular follow-up (p =
0.01). This demonstrates the high rate of hospitaliza-
tion not due to heart failure in this population, and
a fact we will underline: although, there was no dif-
ference in the overall primary end point, the division
of patients according to age showed a clear benefit of
peptide-guided therapy in those < 75 years, ensuring
significant less mortality and hospitalization. In con-
trast, in the eldest patients (in which, as seen, higher
values of NT-proBNP should be expected) no differ-
ence was significant. The TIME- CHF study then in-
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troduced into the discussion the age issue: possibly,
guided treatment is more useful in younger patients
because these higher values of NT-proBNP speak of
heart failure, whereas in the elderly it is clear that
the peptide value is influenced by other factors, and
outcome is strongly marked by the presence of con-
comitant pathology. In fact, the increased dose of neu-
rohormonal antagonists had a stronger effect in those
less than 75 years than in older patients.

The BATTLESCARRED (28) study considered 364
patients hospitalized for heart failure, with NT-proB-
NP > 400 pg/ml, randomly assigned at discharge to:
a) standard treatment by a primary care physician), b)
intensive treatment, guided by a specialist, in order to
achieve low congestion score, and ¢) NT-proBNP-guid-
ed therapy, also in charge of a specialist, with the dual
objective of achieving a low congestion score and N'T-
proBNP < 1200 pg/ml. There was no LVEF criterion
to enter the study. The primary end point was death
from any cause, and a composite of death or hospitali-
zation for heart failure was also considered. The N'T-
proBNP was assessed every 3 months in groups b) and
¢), but it was only used to adopt treatment conduct in
group c).

Once more, it can be reported that, despite baseline
randomization, there were differences in favor of the
guided treatment: initial prevalence of NT-proBNP >
150 pmol / L (1267 pg/ml) was 79% in group b) com-
pared to 66% in group c). Mean LVEF was between
37% and 40%.

At follow-up, the dose of furosemide and beta-
blockers increased similarly in groups b) and c), and
the dose of spironolactone dropped in group c). N'T-
proBNP decreased in groups b) and c), although the
prevalence of elevated NT-proBNP remained high in
group b).

What about outcome? While groups seen by spe-
cialist doctors at 1 year had better outcome, at 3 years
there was no difference among the three groups , ex-
cept in the multivariate analysis (is it correct to do it
in a randomized study?), perhaps because at 2 years
all patients were transferred to standard treatment.
As in the previous study, subject age was not irrele-
vant. Again, the benefit of guided-therapy focused on
patients < 75 years: in them, the 3-year period was
significantly better with this strategy than with ei-
ther of the other two. However, the counterpart of the
work not mentioned by the authors is that, mirroring
these results, the BNP group had the worst outcome
in patients > 75 years with 49% mortality vs. 35% in
the other groups. As we see, older age clearly linked to
age-dependent comorbidities, again played a leading
role.

The PRIMA (29) study considered 345 patients
hospitalized for heart failure with NT-proBNP > 1700
pg/ml on admission and a fall of > 10% and > 850 pg/
ml at discharge. There was no LVEF criterion to enter
the study (mean value of 35%). Patients were either
assigned to a clinical monitoring group or to a NT-

proBNP-guided group (although the peptide was as-
sessed in both groups, it was considered for decision-
making in the guided-treatment group) in which the
objective was to maintain the discharge value or that
achieved at two weeks after discharge. If the value of
the peptide rose 10% or 850 pg/ml, the patient was
treated; otherwise, no modifications were made. It is
worth noting that the discharge NT-proBNP in both
groups was slightly above 2900 pg/ml, i.e., a high val-
ue. The primary end point was days alive and out of
hospital and follow-up was 2 years.

There was no outcome difference between the two
groups, even though in the guided-group the use of in-
hibitors / antagonists of the renin- angiotensin system
and the increase in the dose of diuretics were greater,
with a higher tendency in the use of beta-blockers.
Interestingly, the decrease in NT-proBNP was similar
for both strategies, and although in 79% of cases with
high values there was medical intervention, it was not
enough to change the outcome. Perhaps the failure of
this study can be attributed to a very high expected
NT-proBNP value.

The SIGNAL-HF (30) study included stable pa-
tients with LVEF <50% and NT-proBNP > 800 pg.
/ mL in men and> 1000 pg/ml in women treated in
primary care centers by physicians who received 2-3-
hour training by cardiologists. There was a clinically-
guided arm and a clinical and BNP-guided arm. In
the latter group the aim was to lower the NT-proBNP
value at least 50%, even though it was not a clinical
indication. The decrease in NT-proBNP was similar in
both groups: 10%. Approximately 20% of patients in
both groups lowered the NT-proBNP value more than
50%. As expected, changes were similar in treatment
and outcome.

The Anguita et al. study (31) included 60 patients,
clinically assigned to follow-up in order to maintain
a low congestion score or to BNP-guided monitoring,
with a desired value of < 100 pg/ml. At mean follow-
up of 16 months, although the peptide-guided group
achieved a significantly lower BNP value compared
to the other group, there was no difference in clinical
score or outcome.

The STARBRITE (32) study included 122 patients
hospitalized for heart failure with LVEF < 35%, rand-
omized to guided treatment by the presence of conges-
tion or BNP-guided therapy, aiming to keep the dis-
charge BNP with possible variation between half and
twice this value. Follow-up was short: 90 days. Median
visits in both groups were 3. At the end of the study
there was a tendency in the peptide-guided group to
increase the use of inhibitors / antagonists of the re-
nin -angiotensin system and significantly greater use
of beta-blockers: 93 % vs. 77 %. However, perhaps due
to the low number of patients, the short follow-up or
because the BNP target was achieved during hospital-
ization, there was no significant outcome difference.

The UPSTEP (33) study enrolled 279 patients
with LVEF <40%, unstable or hospitalized in the last
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month, with BNP >150 pg/ml in those under 75 years
and BNP > 300 pg/ml in older patients. They were
randomly assigned to treatment with a single BNP
value at baseline, or BNP-guided therapy to decrease
it to less than 150 or 300 pg / mL depending on age.
The primary end point was all-cause death or hospi-
talization for heart failure. Patients were competent-
ly treated in both groups, and changes in treatment
were similar. Accordingly, there were no differences in
the outcome. Patients in the BNP group were either
classified as responders (> 30% decrease in the BNP
value at week 48) or not. Sixty percent of patients
were responders, corresponding to younger subjects
with better renal function.

¢) General comments on the studies

No study by itself defines the issue. A meta-analysis is
needed to find a significant reduction in mortality, and
it is clear that the quality of the studies and differ-
ences in treatment groups may influence the outcome.

In some trials, for example, the ratio of baseline
therapy used is currently considered too low. The most
notable examples are the Troughton and STARS-BNP
studies. Would guided-therapy have the same result
if the patients had been treated according to current
guideline indications?

In some of them, and although the difference did
not reach statistical significance, there were initial
imbalances that generally favored the guided-therapy
group. The Troughton, TIME-CHF and BATTLES-
CARRED studies are prominent examples.

In others, design defects established different ap-
proximations favoring the guided-therapy group:
Berger’s study, in which the NT-proBNP group was
simultaneously seen by the most experienced physi-
cians, is the most flagrant example.

The TIME-CHF and BATTLESCARRED stud-
ies clearly expose the age issue. Guided-therapy ap-
pears to be associated with better outcome in younger
patients. Should it be reminded that higher peptide
values are expected in the older population, or that
heart failure in younger patients has worse ventricu-
lar function and more frequent cardiovascular events,
while among the elderly the LVEF is higher, the role of
concomitant diseases (many of which are responsible
for increased peptides) more significant, and the pro-
portion of deaths from non-cardiac origin higher? (34)
In fact, in Li et al.’s meta-analysis (1) guided-therapy
significantly reduced rehospitalization in patients un-
der 70 years (RR 0.45, 95% CI, from 0.33 to 0.51) but
not in older patients (RR 0.84, 95% CI, from 0.69 to
1.01). Compared to that, the 33 patients over 75 years
of the PROTECT study do not appear to be enough to
change the sense of all said.

THE IDEA OF GUIDED THERAPY
We will now discuss the idea of guided therapy itself,
its theoretical bases.

The presented trials established the comparison

between two strategies: a standard monitoring (fo-
cused most of the time in reducing signs of congestion
and stick to guidelines) and a follow-up guided by se-
rial peptide measurement. Let us look at the weak-
nesses of this model.

a) Standard follow-up

In our daily practice, we have learned to appreciate
examination findings that are beyond congestion.
In the Framingham score, tachycardia (with a value
greater than 100 beats / minute!) only represents 0.5
points. In any of the studies with a primary end point
score <2, the presence of tachycardia would be per-
fectly tolerated, if it had reached that value. Is that
what we do? Does the congestion score consider blood
pressure values? The premise of achieving absence of
overt signs of fluid overload looks insufficient for the
current clinical practice.

But beyond that, do we practice strategy only based
on clinical evidence? Surely not: we periodically evalu-
ate laboratory data related to renal function, hemo-
globin, nutritional parameters, and electrolytes. We
order an echocardiogram to assess significant changes
in the diameters and volumes, significant changes in
LVEE filling parameters, and evolution of valve pa-
thology. The Holter ECG contributes to indicate po-
tentially lethal ventricular arrhythmia or supraven-
tricular arrhythmia which can further deteriorate the
clinical condition. We assess exercise capacity, at least
with one 6-minute-walk. All these studies contribute
to our decision making.

b) Peptide-guided therapy

Where does guided therapy lead us? Towards a greater
number of visits, changes in the dose of furosemide
and increased use of neurohormonal antagonists.

Do we need a high peptide value to see patients
more often? And, conversely, by the mere fact that it is
not, should we defer the visit? Is it a high or low value
the only fact that determines the frequency at which
we follow-up the patient? Where do changes in heart
rate, renal function, blood pressure, titration of a drug
or a recent hospitalization stand as reasons for closer
monitoring whatever the value of the peptide?

Regarding diuretics, in some studies with guided
therapy the dose increased and in others it decreased.
Should we decide the diuretic dose only based on pep-
tides? I think not. In general, the presence of conges-
tive signs alone is reason enough to increase diuret-
ics. In the absolute absence of congestive signs, is a
high value of BNP sufficient reason to raise the dose?
Should we focus our therapy in a stubborn effort to
lower BNP independently of blood pressure, physi-
cal examination, and the rest of the lab tests? Higher
doses of diuretics may increase the risk of electrolyte
imbalance and renal dysfunction. We have seen that
in patients with heart disease echo-Doppler gives us a
better estimate of LV filling pressures.

And, once more, in absolute absence of congestive
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signs, is it not feasible to indicate a gradual decrease
in the diuretic dose in order to achieve, as recom-
mended, the lowest useful dose? Do we need to dose
BNP to lower furosemide from 40 to 20 mg daily and
see the outcome?

Let us look at neurohormonal antagonists. It is
true that the doses in many of the studies ended up
being higher in the guided group. But, with some
exceptions, they were not higher than doses recom-
mended by practice guidelines. Is it then really neces-
sary to know the peptide value to achieve them? Beta
blocker and ACEI doses should be the maximum toler-
ated, and when they are the maximum tolerated (for
symptoms, heart rate, blood pressure, renal function),
there is no peptide value worth changing them.

If in everyday practice we “forget” to adjust the
referred doses and optimize treatment, do we really
believe that we will remember it because we see the
BNP value? Does this mean that we should “remem-
ber” to periodically ask a natriuretic peptide assess-
ment so that at its sight we “remember” we must do
what we already know? Remember to remember!

And finally, and beyond the academic discussion,
is it possible to implement in our country a meas-
urement strategy routine in all patients with heart
failure several times a year? For just over 41 million
inhabitants and a conservative estimate of 2% heart
failure, and four measurements per year per capita,
about 3280000 measurements per year should be per-
formed. To educate primary care physicians and clini-
cians in the proper approach to pathology, an ongoing
record of what is done in the public and private sec-
tors, ensuring at least one echocardiogram and access
to regular monitoring and elementary medication for
all patients seem most urgent needs, and certainly
much more cost-effective.

FINAL IDEAS

Elevated natriuretic peptides are an expression of
heart failure. Numerous factors influence the indi-
vidual value of each patient. No decisions automati-
cally based on their value should be taken, without
interpreting it in terms of other cardiac and noncar-
diac conditions. To put into practice what we know
we must do, routine natriuretic dosage several times
a year does not seem necessary in all patients. A more
judicious use, as with the rest of the diagnostic and
prognostic array, seems a more appropriate choice.
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AGONIST'S REPLY

Let us end at the beginning, paraphrasing Dr. Thierer,
where we agree that the concept of applying natri-
uretic peptide-guided therapy (NPGT) in patients
with heart failure (HF) has solid evidence, supported
primarily by the results of meta-analyses, to reduce
total mortality and rehospitalization for heart failure.
While some antagonist arguments were analyzed plac-
ing natriuretic peptides in a different context from the
topic of discussion, many of them are valid and have
been discussed in my presentation. Among them are
the differences and limitations in clinical trials. In
economic terms, its applicability in our country is a
matter of concern. Therefore, a strategy with demon-

strated evidence and of high cost should be used ratio-
nally and not indiscriminately. Hence the importance
of selecting the best candidates to receive it, and in
this evaluation the concepts set forth by Dr. Thierer
questioning its use to improve what doctors should
routinely do, actually represent the origin of TGPN.

If physicians who see patients with HF devoted
the necessary time and effort to assess the state of
congestion, heart rate, blood pressure, ECG, chest X
ray and echocardiography, considering that frequent
visits of ascending and descending drug titration are
necessary and thinking in adequately implementing
what the guidelines suggest, I agree that TGPN is not
justified, and moreover, probably it would have never
been developed. But the reality is different, and con-
sidering that the perfect biomarker does not exist, so
does not the perfect doctor. Therefore, the availability
of new techniques can help us be a little more efficient
perhaps combining all available evidence, increasing
complexity and incorporating TGPN when we fail to
achieve our target.

Dr. Eduardo R. Perna

ANTAGONIST’S REPLY
Some comments on Eduardo
presentation.

If “a trained team in the management of CHF is
required” to adequately perform guided therapy that
is useful in “indicated patients”, we may infer that it is
not a strategy we should apply in all cases; particularly
if “cost, especially in our country, is a limitation for its
generalized application”.

If my patient has a clear clinical manifestation of
heart failure, do I need BNP as a guide? If my patient
has no symptoms and standard control parameters
(clinical and echocardiographic stability, heart rate,
blood pressure, sodium, creatinine, albumin, and
exercise capacity) are within desired values, do I need
BNP to guide me?

Heart failure does not fit in a drop of blood.

And let us leave this phrase for the end: “One
reason for negative trials in this area was that the
control arm received high quality care with parallel
suppression of the BNP or NT pro BNE frequently
comparable to the unblinded arm. Thus, a low post
treatment natriuretic peptide concentration is
desirable, whether as a consequency of guided therapy
or simply excellent care”. The italics belong to me;
the phrase, to one of the most important advocates of
guided therapy, James Januzzi. (1) With admission of
parties, no proof is required...

Perna’s excellent

Dr. Jorge ThiererVTsAC
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