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Natriuretic Peptides ⊗ 
Péptidos natriuréticos.

Profile
Natriuretic peptides are endogenous substances that possess diu-
retic, natriuretic, and vasodilator properties. Three types are
known. Atrial natriuretic peptide (ANP), also known as atrial
natriuretic factor (ANF), atriopeptin, auriculin, or cardionatrin, is
produced mainly in the cardiac atria, although another form, ul-
aritide (urodilatin), is produced in the kidney. Brain natriuretic
peptide (BNP, B-type natriuretic peptide) was originally isolated
from brain tissue but is now known to be mainly produced by the
cardiac ventricles. C-type natriuretic peptide (CNP) is produced
by the endothelium and appears to act locally as a vasodilator but
has little natriuretic effect. 
Natriuretic peptides have an important physiological role in fluid
and electrolyte homoeostasis and in the regulation of blood pres-
sure, and they interact closely with other complex systems such
as the renin-angiotensin-aldosterone cascade. Plasma concentra-
tions of atrial natriuretic peptide and brain natriuretic peptide are
altered in some pathological states and have been used as indica-
tors of cardiac function. Natriuretic peptides that have been in-
vestigated for therapeutic use include anaritide, a synthetic form
of atrial natriuretic peptide, and ularitide; both have been studied
in acute renal failure, and ularitide has also been studied in heart
failure. Recombinant forms of atrial natriuretic peptide (carper-
itide, p.1241) and brain natriuretic peptide (nesiritide, p.1347)
are used in the management of acute heart failure. 
The currently available natriuretic peptides have short half-lives
and have to be given parenterally. Other approaches to manipu-
lating their effects have been investigated, including the use of
atriopeptidase inhibitors (neutral endopeptidase inhibitors; neu-
tral metalloendopeptidase inhibitors), such as candoxatrilat and
ecadotril (sinorphan) to prolong the half-life of endogenous atrial
natriuretic peptide. Compounds such as omapatrilat (p.1361) that
inhibit both neutral endopeptidase and angiotensin-converting
enzyme are also being studied.
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Nebivolol (BAN, USAN, rINN) ⊗ 
Narbivolol; Nébivolol; Nebivololi; Nebivololum; R-65824.
(1RS,1′RS)-1,1′-[(2RS,2′SR)-Bis(6-fluorochroman-2-yl)]-2,2′-imin-
odiethanol.

Небиволол
C22H25F2NO4 = 405.4.

CAS — 99200-09-6; 118457-14-0.
ATC — C07AB12.
ATC Vet — QC07AB12.

Nebivolol Hydrochloride (BANM, USAN, rINNM) ⊗ 
Hidrocloruro de nebivolol; Nébivolol, Chlorhydrate de; Nebivo-
loli Hydrochloridum; R-67555; R-067555.

Небиволола Гидрохлорид
C22H25F2NO4,HCl = 441.9.
CAS — 169293-50-9; 152520-56-4.
ATC — C07AB12.
ATC Vet — QC07AB12.

Adverse Effects, Treatment, and Precau-
tions
As for Beta Blockers, p.1226.

Interactions
The interactions associated with beta blockers are dis-
cussed on p.1228.

Pharmacokinetics
Nebivolol is rapidly absorbed after oral doses. It is ex-
tensively metabolised in the liver by alicyclic and aro-
matic hydroxylation, N-dealkylation, and glucuronida-
tion; the hydroxy metabolites are reported to be active.
The rate of aromatic hydroxylation by cytochrome
P450 isoenzyme CYP2D6 is subject to genetic poly-
morphism, and bioavailability and half-life vary wide-
ly. In fast metabolisers the elimination half-life of
nebivolol is about 10 hours and that of the hydroxy
metabolites is about 24 hours. Peak plasma concentra-
tions of unchanged drug plus active metabolites are 1.3
to 1.4 times higher in slow metabolisers and the half-
lives of nebivolol and its hydroxy metabolites are pro-
longed. 
Nebivolol is about 98% bound to plasma proteins. It
has high lipid solubility. It is excreted in the urine and
faeces, almost entirely as metabolites. Nebivolol is dis-
tributed into breast milk in animals.

Uses and Administration
Nebivolol is a cardioselective beta blocker (p.1225). It
has vasodilating activity, which appears to be due to a
direct action on the endothelium, possibly involving
nitric oxide release. It is reported to lack intrinsic sym-
pathomimetic and membrane-stabilising activity. 
Nebivolol is used in the management of hypertension
(p.1171), and as an adjunct to standard therapy in pa-
tients aged 70 years and older with stable chronic heart
failure (p.1165). It is given orally as the hydrochloride
although doses are expressed in terms of the base;
5.45 mg of nebivolol hydrochloride is equivalent to
about 5 mg of base. 
In hypertension the usual initial dose of nebivolol is
5 mg once daily. US licensed product information al-
lows the dose to be increased, if necessary, at intervals
of 2 weeks, to a maximum dose of 40 mg once daily.
Dosage reduction may be necessary in the elderly and
in patients with hepatic or renal impairment (see be-
low). 
In heart failure the initial dose of nebivolol is 1.25 mg
once daily. If tolerated, the dose should be doubled
every 1 to 2 weeks up to a maximum of 10 mg once
daily.
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Administration in the elderly. UK licensed product informa-
tion states that, for hypertension, patients over 65 years of age
should be given an initial dose of 2.5 mg of nebivolol once daily,
increased to 5 mg once daily if required.
Administration in hepatic impairment. UK licensed prod-
uct information contra-indicates the use of nebivolol in patients
with hepatic impairment. In the USA, licensed product informa-
tion also contra-indicates nebivolol in severe hepatic impairment
(Child-Pugh higher than class B) but patients with moderate he-
patic impairment may be given nebivolol for hypertension in an
initial oral dose of 2.5 mg once daily, increased with caution if
required.
Administration in renal impairment. UK licensed product
information states that in hypertension the initial dose of nebivo-
lol should be reduced to 2.5 mg once daily in patients with renal
impairment, increased to 5 mg once daily for maintenance if re-
quired. US licensed product information similarly recommends
an initial dose of 2.5 mg once daily in patients with severe renal
impairment (creatinine clearance below 30 mL/minute); the dose
may be increased cautiously if required.

Preparations
Proprietary Preparations (details are given in Part 3)
Arg.: Nebilet; Austria: Nomexor; Belg.: Nobiten; Chile: Nebilet; Cz.:
Nebilet; Nebispes; Fr.: Nebilox; Temerit; Ger.: Nebilet; Gr.: Lobivon;
Hung.: Nebilet; India: Nodon; Irl.: Nebilet; Ital.: Lobivon; Nebilox;
Neth.: Hypoloc; Lobivon; Nebilet; Nebiloc; Pol.: Nebilet; Port.: Hypoloc;
Nebilet; Rus.: Nebilet (Небилет); S.Afr.: Nebilet; Singapore: Nebilet;
Spain: Lobivon; Nebilet; Nebilox; Silostar; Switz.: Nebilet; Thai.: Nebilet;
Turk.: Vasoxen; UK: Nebilet; USA: Bystolic; Venez.: Nebilet.

Nesiritide Citrate (USAN, rINNM) ⊗ 
Citrato de nesiritida; Nésiritide, Citrate de; Nesiritidi Citras.
Незиритида Цитрат
C143H244N50O42S4,xC6H8O7.
CAS — 124584-08-3 (nesir itide); 189032-40-4 (nesir-
itide citrate).
ATC — C01DX19.
ATC Vet — QC01DX19.

Incompatibility. The manufacturer states that nesiritide injec-
tion is physically and/or chemically incompatible with heparin,
insulin, sodium etacrynate, bumetanide, enalaprilat, hydralazine,
furosemide, and the preservative sodium metabisulfite. Nesir-
itide binds to heparin and should not be given through heparin-
coated central catheters.
Adverse Effects and Precautions
The most common adverse effects of nesiritide relate to vasodil-
atation and include hypotension, headache, and dizziness. Nau-
sea and vomiting, abdominal pain, back pain, angina pectoris,
insomnia, and anxiety, have also been reported. Cardiac arrhyth-
mias have occurred but may be associated with the underlying
condition. Adverse effects on renal function have been reported.
If hypotension occurs the infusion of nesiritide should be stopped
or the dose reduced and general supportive measures should be
used; the hypotension may persist for several hours. 
Nesiritide should not be used as primary therapy in patients with
cardiogenic shock or with hypotension. It is not recommended in
patients with low cardiac filling pressures or in those for whom
vasodilators are inappropriate, such as those with significant val-
vular stenosis, restrictive or obstructive cardiomyopathy, con-
strictive pericarditis, or pericardial tamponade.
Effects on the kidneys. Nesiritide has both haemodynamic
and neurohormonal effects on the kidneys and has been reported
to worsen renal function. A meta-analysis1 found that nesiritide
significantly increased the risk of worsening renal function in pa-
tients with acute heart failure, and there is some evidence2 that
this may be related to the duration of treatment. However, a ran-
domised trial3 in patients with acute heart failure and pre-existing
renal impairment found that the effect of nesiritide on renal func-
tion was neutral.
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Effects on mortality. Although nesiritide improves haemody-
namics in patients with acute decompensated heart failure, its ef-
fects on mortality are controversial.1 A retrospective study2 com-
paring nesiritide with inotrope therapy or glyceryl trinitrate in
patients with acute decompensated heart failure found a similar
risk of in-hospital mortality with nesiritide and glyceryl trinitrate,
which was significantly lower than the risk with inotrope thera-
py. However, a meta-analysis3 of controlled studies comparing
nesiritide with non-inotrope control therapy found that there was
a trend to higher mortality at 30 days in patients given nesiritide;
the results were not statistically significant, but became so after
correction of the number of deaths in one of the studies.4 A later
meta-analysis5 also found a trend towards increased mortality
with nesiritide at 30 days, but the results again were not statisti-
cally significant, and there was no difference in mortality be-
tween nesiritide and control patients at 180 days.
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analysis of randomized controlled trials. JAMA 2005; 293:
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Interactions
The risk of hypotension may be increased in patients receiving
nesiritide with other drugs that lower blood pressure.
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