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Early diagnosis and treatment of acute decompensated heart failure (ADHF)
results in improved clinical outcomes, reduced resource utilization, improved
quality of life, and lower treatment costs. Currently, heart failure results in nearly
1 million hospitalizations annually in the United States, and 50% of hospitalized
patients are readmitted within 6 months of initial discharge. The costs associated
with resource utilization are substantial. Despite the personal and societal burden
of this condition, until recently, very little progress had been made in optimizing
treatment of ADHF. Nesiritide, a human recombinant B-type natriuretic peptide,
is a safe, effective vasodilator that can be easily used early in the emergency
department to improve outcomes in ADHF.
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compensated heart failure (ADHF) occur annually, an increase of 164% since

1979.12 The average length of stay (LOS) is 5.4 days, which translates to al-
most 5.4 million hospital days per year.? In addition, 50% of patients who are
hospitalized for ADHF are readmitted within 6 months of discharge.®

In the United States, approximately 995,000 hospitalizations for acute de-
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Benefits of Early Vasoactive Therapy continued

The economic burden of ADHF is
substantial. The majority of the costs
result from resource utilization asso-
ciated with hospitalization, with an
estimated annual total hospital re-
imbursement of $13.6 billion.! Most
patients with ADHF are elderly, and
more Medicare dollars are spent on
the diagnosis and treatment of heart
failure (HF) than on any other diag-
nosis.* The costs of drugs and
durables represent only approxi-
mately 10% of the total expense for
treating this disease. Any measure
that optimizes care in the outpatient

file of the typical ADHF patient is
characterized by preserved cardiac
output with increased intravascular
volume.!° HF patients in general, and
ADHEF patients in particular, are char-
acterized by significant neurohor-
monal changes, with marked upreg-
ulation of vasoconstrictors, including
norepinephrine, angiotensin II, and
endothelin. In addition, levels of al-
dosterone and arginine vasopressin
rise, contributing to salt and free wa-
ter retention. The insights gained
from this neurohormonal under-
standing of HF form the basis for our

Recent studies have raised serious questions about the routine use of inotropic

agents in the setting of ADHF.

setting by shortening LOS and de-
creasing the need for readmission is
expected to improve patient quality
of life and reduce costs.’

Heart failure affects nearly 20% of
the population, with a dispropor-
tionate portion of the elderly popu-
lation being affected. HF rarely exists
in isolation, and the presence of
multiple comorbidities can delay HF
recognition. The signs and symp-
toms of HF are nonspecific, and the
primary symptom, dyspnea, is also
common in the elderly, the obese,
and those with chronic obstructive
pulmonary disease or chronic kidney
disease.® In the emergency depart-
ment (ED), congestive HF has been
shown to be misdiagnosed 12% of
the time, with overdiagnosis and un-
derdiagnosis occurring with the
same approximate frequency.®® For-
tunately, the use of endogenous B-
type natriuretic peptide (BNP) levels
as a marker for HF is a promising ap-
proach to achieving a rapid, accurate
HF diagnosis and can help to reduce
clinical indecision.®®

Management of ADHF
The hemodynamic and clinical pro-

efforts to use oral angiotensin-
converting enzyme inhibitors, an-
giotensin II receptor antagonists,
and B-blockers to treat HE, and jus-
tify further experimental work with
other antagonists of the neurohor-
monal cascade.

Triggers of ADHF are varied and in-
clude patient noncompliance with
treatment and follow-up, arrhyth-
mias, infections, ischemia, comor-
bidities, and the inevitable progres-
sion of the underlying disease.!
With ADHEF, neurohormonal activa-
tion is enhanced further, resulting in
a vasoconstrictor and vasodilator im-
balance that further compromises
cardiac output and exacerbates HF
symptoms.

Positive inotropic activity usually
produces short-term hemodynamic
benefits, and inotropic agents have
often been used to treat ADHF. How-
ever, recent studies have raised seri-
ous questions about the routine use
of inotropic agents in this setting.
Cuffe and colleagues!'! found that,
compared with placebo, short-term
milrinone therapy for ADHF did not
significantly decrease median LOS
for cardiovascular diagnoses over a
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60-day period after treatment (6 days
for milrinone vs 7 days for placebo,
P=.71) (Table 1). Milrinone and
placebo treatments resulted in statis-
tically similar in-hospital mortality
(3.8% vs 2.3%, P = .19), 60-day mor-
tality (10.3% vs 8.9%, P = .41), and
composite incidence of death or re-
admission (35.0% vs 35.3%, P = .92).
However, significantly more patients
who  received milrinone  ex-
perienced sustained hypotension
(10.7% vs 3.2%, P < .001), and new
atrial arrhythmias were more fre-
quent (4.6% vs 1.5%, P = .004)."!

Although the results of several
small studies demonstrated im-
proved outcomes with dobutamine
treatment in patients with ADHE
these results have not been sup-
ported in large studies, and dobuta-
mine has been associated with an
increase in adverse events and
death.'>!3 In a study of 255 patients
with ADHF, dobutamine treatment
significantly increased the number
of serious ventricular arrhythmias.!

In contrast, patients presenting to
the ED with ADHF experienced sig-
nificant benefits from early intra-
venous infusion of vasoactive
agents.!*1® Compared with placebo,
initiation of intravenous vasoactive
therapy with nesiritide in the ED re-
duced median overall hospital LOS
(3.0 days vs 7.0 days) and median
LOS in intensive care units (ICUs)
and critical care units (CCUs) (2.1
days vs 4.5 days, P <.001).1*!5 Fur-
thermore, compared with initiation
of nesiritide after hospital admission,
initiation of nesiritide in the ED
resulted in significantly reduced
hospital LOS (4.1 days vs 5.7 days,
P <.0001).1¢

Endogenous BNP is a counter-reg-
ulatory hormone that is produced by
the ventricles in response to pressure
and volume overload in the setting
of acute and chronic HE' Levels of
BNP, one of several structurally sim-
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Table 1

Outcomes, Adverse Events, and Mortality From Outcomes of a Prospective Trial of Intravenous Milrinone for
Exacerbations of Chronic Heart Failure (OPTIME-CHF)

Placebo Milrinone
(n = 472) (n = 477) P
Primary outcome
Median days of hospitalization for cardiovascular causes within 60 days 7 6 71
of treatment
Median days of hospitalization from initial treatment to initial discharge 5 5 .99
Death or readmission within 60 days, no. patients/total (%) 164/462 (35.3) 166/474 (35.0) .92
Adverse event during index hospitalization
Myocardial infarction 2 (0.4) 7 (1.5) .18
New atrial fibrillation or flutter 7 (1.5) 16 (4.6) .004
Ventricular tachycardia or fibrillation* 7 (1.5) 16 (3.4) .06
Sustained hypotension 15 (3.2) 51 (10.7) <.001
Death 11 (2.3) 18 (3.8) .19

Data are presented as n (%) unless otherwise indicated. Adapted with permission from Cuffe et al.!!

*Reported by the investigator.

ilar natriuretic peptides, are elevated
in HF and are correlated with left
ventricular end-diastolic pressure,
New York State Heart Association
functional class, and prognosis. BNP
relaxes smooth muscle cells, de-
creasing venous return and systemic
vascular resistance.!® BNP also has
diuretic and natriuretic effects.?0-22
Taken together, the synthesis and
release of BNP act to counteract the
vasoconstricting and volume-ex-
panding neurohormonal milieu and
restore more favorable hemodynam-
ics and resolve symptoms.

In patients with chronic HF, pro-
gressively higher levels of BNP are
required to produce the desired com-
pensatory effects.?! This BNP resis-
tance results from a variety of fac-
tors, including receptor interference
by angiotensin II. However, a num-
ber of studies have demonstrated
that further elevating BNP levels
with an infusion of exogenous BNP
can restore the counter-regulatory ef-
fects.!

Nesiritide, a recombinant form
of BND, exerts favorable hemody-
namic effects in patients with HF

terone, norepinephrine, and endo-
thelin.?02226  Nesiritide treatment
also results in improved heart rate
variability, which might reflect a de-

(Figure 1).1722 Intravenous nesiritide
inhibits the renin-angiotensin-
aldosterone system, leading to de-
creased levels of circulating aldos-

Figure 1. Favorable hemodynamic effects of nesiritide in patients with heart failure. hBNP, human B-type natri-
uretic peptide; HR, heart rate; RAP, right atrial pressure; PCWP, pulmonary capillary wedge pressure; SVR, systemic
volume resistance; Cl, cardiac index; SVI, stroke volume index. *P < .01; TP < .05. Adapted with permission from
Abraham et al.??
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Benefits of Early Vasoactive Therapy continued

crease in sympathetic overactivity.?”
As would be expected, these effects
are associated with natriuresis, di-
uresis, vasodilation, and smooth
muscle relaxation.2022252829 Cardiac

comes in patients who were treated
with nesiritide, nitroglycerin, dobu-
tamine, or milrinone at the discre-
tion of their physician.?* The odds
ratios for mortality in patients

A number of studies have demonstrated that further elevating BNP levels with
an infusion of exogenous BNP can restore the counter-regulatory effects.

output is improved, with a notable
lack of inotropic, chronotropic, or
proarrhythmic effects.!213:2229-31

In hospitalized patients, treatment
of ADHF with nesiritide reduces re-
source utilization, improves clinical
outcomes, and reduces costs of care.
In a randomized open-label evalua-
tion comparing nesiritide to stan-
dard care with dobutamine among
patients hospitalized for ADHE, those
in the nesiritide group required in-
travenous therapy for a significantly
shorter period (P=.012).32 There
was a trend toward decreased read-
missions and lower 6-month mor-
tality with nesiritide treatment.
There was no difference in mean LOS
between the two groups.3?

Results from a retrospective,
matched case-control study of 216
patients admitted for ADHF also
demonstrated significant benefit
from nesiritide treatment. Patients
who received nesiritide spent signif-
icantly less time in the CCU (—22.7
hours, P < .03 compared with no ne-
siritide).** The LOS on the general
medical ward was not significantly
different between the two groups, al-
though there was a trend toward
shorter LOS with nesiritide. The net
result was a mean savings of $500
per patient for those treated with ne-
siritide compared with controls.??

In-hospital mortality might also
be reduced with nesiritide treat-
ment. Multiple regression and
propensity analyses of clinical prac-
tice data were used to compare out-

treated with nesiritide were 0.83
(95% confidence interval [CI],
0.6-1.1), 0.57 (95% CI, 0.42-0.76),
and 0.41 (95% CI, 0.31-0.53) com-
pared with nitroglycerin, milrinone,
and dobutamine, respectively.’*
Another analysis of pooled data
comparing nesiritide with dobuta-
mine revealed that the higher cost of
nesiritide was offset by the use of
fewer resources and a significantly
lower readmission rate (4.0% with
nesiritide vs 9.4% with dobutamine,
P = .03).%® Similar results were found
in a retrospective review of consecu-
tive patients treated on a HF service.3¢
Nesiritide led to greater reductions in
pulmonary capillary wedge pressure
at 24 hours (—8.89 = 1.73 mm Hg
with nesiritide vs —3.78 = 1.56 mm
Hg with milrinone, P = .056), and
these reductions became signifi-
cantly greater by 48 hours (—10.5 =
1.69 mm Hg with nesiritide vs
—4.0 = 2.13 mm Hg with milrinone,

adverse event associated with nesir-
itide treatment is dose-dependent
hypotension, which is wusually
asymptomatic or mild. In patients
who are symptomatic, hypotension
usually responds over a 1- to 2-hour
period of observation after discon-
tinuing the infusion and, after
restoration of normal blood pres-
sure, reinitiating the infusion at a
lower dose.! The incidence of hy-
potension is not significantly greater
among nesiritide-treated patients
than among patients treated with
nitroglycerin or controls (placebo or
other comparator).?®3! Overall, the
adverse event profile of nesiritide
treatment is superior to that of ni-
troglycerin when one considers the
high rate of headache associated
with nitroglycerin use.

Algorithms for Diagnosis and
Treatment of ADHF
At least two similar evidence-based
guidelines for the diagnosis and
treatment of ADHF have been pub-
lished recently. A consensus state-
ment was developed that was based
on an intensive literature review
spanning the years from 1966 to
March 2003.%” The authors recom-
mend that diagnosis be made within
2 hours of patient presentation in
the ED (Figure 2).%

Intravenous vasoactive therapy

Overall, the adverse event profile of nesiritide treatment is superior to that of

nitroglycerin.

P = .026). Largely owing to a signifi-
cant decrease in time spent in the
ICU (3.9 = 0.39 hours with nesiritide
vs 5.9 = 0.52 hours with milrinone,
P =.007), the total treatment costs
were lower in the nesiritide group
than in the milrinone group.3¢
Nesiritide is generally safe and
well tolerated. The most common
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should be initiated within 2 hours af-
ter diagnosis (=4 hours after presen-
tation). Assessment of the patient’s
response to therapy over the ensuing
2 hours should be used to determine
the need for further therapy. If these
recommendations are followed, the
need for inpatient care or transfer to
an observation unit can be deter-



Benefits of Early Vasoactive Therapy

Assess response to initial therapy

Add additional therapy as needed

— Reassess response to therapy
Initiate IV ADHF therapy

Diuretic (mild-moderate volume overload)
Diuretic + IV vasodilators (moderate—severe volume
overload)

Add additional therapy as needed

Inotrope (if low CO state)

Transfer out of ED or
observation unit

Establish ADHF
diagnosis Determine patient disposition
Admit (ICU vs observation unit vs floor)
or discharge to home

Initial ED
contact
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mined within 12 hours of initial
contact.?’

Treatment recommendations are
generally based on the patient’s fluid
volume status and cardiac output.
Individuals with mild volume over-
load (eg, absence of pulmonary con-
gestion) can be treated with intra-
venous diuretic monotherapy.?’ For
patients with more severe volume
overload who have adequate blood
pressure, a parenteral vasodilator,
such as nitroglycerin or nesiritide,
can be added to the diuretic ther-
apy.” Depending on local hospital
policy, patients undergoing nitro-
glycerin treatment might need ad-
mission to an ICU to titrate therapy
to high enough doses to produce fa-
vorable hemodynamic effects.?”

Figure 2. Timeline for management of acute decompensated heart failure (ADHF) in the emergency department
(ED) or observation unit. IV, intravenous; CO, cardiac output; ICU, intensive care unit. Adapted with permission
from DiDomenico et al.3”

Figure 3. Changes from baseline in pulmonary capillary wedge pressure. 'P < .05 for nesiritide compared with
nitroglycerin. Reprinted with permission from Publication Committee for the VMAC Investigators.?’

Nesiritide treatment has a pre-
dictable and sustained effect at the
recommended dosage. Dose titration
and invasive hemodynamic moni-
toring are generally not required, so
treatment can begin in the ED or the
observation unit. In the Vasodilation
in the Management of Acute Con-
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gestive Heart Failure trial of 489 pa-
tients, within 15 minutes, nesiritide
treatment resulted in significantly
greater reductions in pulmonary cap-
illary wedge pressure than nitroglyc-
erin. This benefit was sustained over
24 hours (Figure 3).%°

Patients who do not respond to in-
travenous diuretics, intravenous va-
sodilators, or both might have low
cardiac output. These patients might
require additional therapy to achieve
symptom relief.’” Dobutamine is rec-
ommended for treatment of patients
with low cardiac output and blood
pressure of 90 mm Hg or less, pro-
vided they are not receiving con-
comitant B-blocker therapy.?” For pa-
tients with adequate blood pressure
who are taking B-blockers, milrinone
therapy can be initiated. Patients
with adequate blood pressure might

benefit from diuretic and vasodilator
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Benefits of Early Vasoactive Therapy continued

Patient Presents With Signs and Symptoms of Heart Failure

COLOR KEY l
ED
Inpatient Step 1 (0 Hours)
. Standard Workup With BNP Measurement
[ Discharge
| BNP < 100 pg/mL* | | BNP > 400 pg/mL* | | BNP = 100-400 pg/mL* |
Consider Other Diagnosis Step 2 (15 Minutes) Consider Other Causes of
(CHF is unlikely—2%) Signs of “Shock”? Dyspnea
SBP <90 mm Hg or (eg, baseline LV dysfunction,
Narrow pulse pressure or cor pulmonale, lung cancer,
Cool extremities or pulmonary embolism)
Prerenal azotemia + Fluid excess or
Altered mental status

Admit and Start Inotropic Therapy

Consider ICU and PA catheter, if clinically indicated Step 3 (1 Hour)
Renal insufficiency: CrCl < 50 mL/min
l (or SCr > 1.5 mg/dL) With Any of the Following:
e JVD>7

Assess Need for Vasodilator Therapy
Very low cardiac index (< 1.8) or
High SVR (> 1500) or
Continued symptoms of heart failure or

* Pitting edema
¢ Weight gain of > 4 Ib over “dry” weight

Poor urine output (< 100 mL/h) Yes “
ADMIT to telemetry or Give IV Loop Diuretic at Double the Daily
¢ ¢ other unit Oral Dose Every 8-12 Hours and
Start Nesiritide Infusion 4 Reassess in 2-4 Hours
2 ng/kg Bolus followed by ¢
0.01 pg/kg/min infusion Step 4 (4 Hours)
»| Heart Failure Symptoms Improving AND
v Either option v Improvement in Total Urine Output
Continuous Infusion IV Loop Diuretic and (1; Ot;g; :T']nf i?;tg:n:;so&o ;2::)
Diuretic and Reassess Reassess Every 2—4 Hours ~>mg
Every 2-4 Hourst (Give double the daily oral |
(If excess fluid > 10 Ib dose every 8—12 hours)t | Yes | | No |
edematous weight)t
v v - : v
) Continuous Infusion
Autostop at 24 Hours and Reassess Patient; Diuretic and Reassess Continue
Stop Nesiritide When Symptoms Are Resolved and in 2—4 Hours Therapy and
Urine Output Is Improved (Especially if excess fluid Reassess
> 10 Ib edematous Within 4 Hours
Yes weight)
Consider Admission
Discharge With Clinic Follow-up When ALL the Following: L v v
¢ Clinical improvement * Cardiac enzymes negative Step 5 (6-8 Hours)
* HR <100 bpm * Nochestpain Presenting Symptoms Resolved AND
* SBP > 80 mm Hg * No new arrhythmia Total Urine Output > 1000 mL
* Total urine output > 1000 mL  « Stable electrolytes and Yes (>500 mL if SCr > 2.5 mg/dL)
¢ 0O, saturation > 90% renal function
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Figure 4. Algorithm for early goal-directed therapy
for acute decompensated heart failure. ED, emer-
gency department; BNP, B-type natriuretic peptide;
CHEF, congestive heart failure; ICU, intensive care unit;
PA, pulmonary artery; SVR, systemic vascular; HR,
heart rate; SBP, systolic blood pressure; LV, left ven-
tricular; CrCl, creatinine clearance; SCr, serum crea-
tinine; JVD, jugular venous distention. *Clinical deci-
sions should not be based solely on BNP level. BNP
levels shown are for the Triage (Biosite) assay. 'Con-
sider decreasing dose of diuretic by =50% if receiv-
ing nesiritide. Adapted with permission from
Costanzo et al.*

-
<

therapy. Admission to the ICU and
aggressive management might be
needed for patients with very low
cardiac output; a pulmonary artery
catheter can be placed to more ac-
curately assess the hemodynamic
function of these patients.?’

The Midwest Heart Specialists
Heart Failure Program, in conjunc-
tion with Cardinal Health, has pro-
duced an algorithm for the early
goal-directed therapy (EGDT) of
ADHF patients (Figure 4).3® Several
key decision points are emphasized:
1) early and accurate diagnosis of HF
with clinical variables and BNP test-
ing; 2) identification of those ADHF
patients with shock, followed by
prompt admission; 3) treatment of
the ADHF patient with renal insuffi-
ciency with vasoactive medication
and early admission; and 4) frequent
re-evaluation of the ED-treated pa-
tient to identify early treatment fail-
ures, followed by prompt admission
and institution of vasoactive therapy
in these patients. The algorithm in-
cludes the use of plasma BNP levels
in conjunction with other clinical
information to improve the accuracy
of diagnosis.®® ADHF can be difficult
to diagnose, and this test can add
significant independent predictive
power to other clinical variables,
thereby greatly decreasing the time
to initiation of treatment.

Although shock is present in less
than 5% of patients with ADHE, the
urgent need for intervention makes
assessment for shock a critical step
in patient evaluation.® Inotropic

therapy might be needed in these pa-
tients to restore and maintain car-
diac output. ADHF patients with
signs and symptoms of shock should
be admitted to the ICU promptly. Va-
sodilator therapy (eg, nitroprusside,
nitroglycerin, or nesiritide) can on
rare occasions be combined with in-
otropic support in the setting of very
low cardiac output (<1.8 L/min/m?),
high systemic vascular resistance
(>1500 dyne-sec cm™®), continued
symptoms, or poor urine output
(<100 mL/h), despite the use of in-
otropic agents. These patients can be
managed with continuous invasive
hemodynamic monitoring, and
therapy should be tailored individu-
ally. Strong consideration should be
given to other methods of improv-
ing cardiac output in these settings,
including placement of an intra-aor-
tic balloon pump or ventricular as-
sist device.

It is important to emphasize that
in the presence of ADHF with vol-
ume overload, diuretic therapy is
usually needed, but dosing must be
adequate to achieve the desired re-
sponse. Diuretics can be adminis-
tered intravenously at twice the
outpatient dose (up to the maximal
recommended doses) either by bo-
lus administration or as a continu-
ous infusion to achieve more con-
sistent drug delivery to the loop of
Henle.8

Assessment of renal function is
also essential in making treatment
decisions for patients presenting
with signs and symptoms of ADHF
and is a key element of the EGDT
algorithm. Renal insufficiency is
associated with increased risk of
death, prolonged length of stay,
and increased resource utiliza-
tion.*-*! Patients with ADHF and
renal insufficiency (defined as a cre-
atinine clearance of =50 mL/min)
should be admitted to the hospital,
and treatment with intravenous va-

soactive medication can be started.
Patients with preserved renal func-
tion can be treated in the ED with
an intravenous loop diuretic and re-
assessed after 2 to 4 hours of treat-
ment. In the presence of more than
10 Ib of edematous weight and
where adequate diuresis in the ED
is unlikely, early admission should
be considered.3®

Diuretic resistance is common in
patients with HF and is associated
with increased mortality. Nitroglyc-
erin, nitroprusside, and loop diuret-
ics might indirectly contribute to
stimulation of the neurohormonal
factors responsible for the acute de-
compensation. Therefore, nesiritide
therapy should be considered for pa-
tients who are not responding to
other interventions. Nesiritide sup-
presses aberrant neurohormonal ac-
tivation and has been found to in-
crease urine output in the absence
of diuretics in animal models.?® It
might relieve diuretic resistance by
potentiating the effects of loop di-
uretics.30

It is estimated that approximately
10% of ADHF patients can be easily
managed in the ED and discharged
directly. The criteria for hospital dis-
charge are shown in Table 2. Patients
should not be sent home until they

Table 2
Criteria for Hospital Discharge of
Heart Failure Patients

Clinical improvement (symptom
resolution)

Heart rate < 100 bpm

Systolic blood pressure > 80 mm Hg

Total urine output > 1000 mL

O, saturation > 90%

Normal cardiac enzyme levels

No chest pain

No new arrhythmia

Stable electrolyte levels and renal
function

Adapted from Costanzo et al.3®
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Hospital LOS (days)

All DCs

Renal Cases

Vasoactives

@ 12 months before EGDT B 6 months after EGDT

Figure 5. Hospital length of stay (LOS) for patients with acute decompensated heart failure, for the 12 months
before and 6 months after early goal-directed therapy (EGDT) implementation. DC, discharge.

have met all the criteria listed; pre-
mature discharge is thought to con-
tribute to an increased risk of early
rehospitalization.3®

The EGDT algorithm has been im-
plemented, and data from the 12
months before and first 6 months af-
ter algorithm implementation have
now been analyzed and provide
insights into the potential impact of
such approaches. Hospital and
telemetry unit LOS were the two
factors most significantly affected
among patients with concomitant re-
nal insufficiency and those requiring
intravenous vasoactive therapy (Fig-
ures 5 and 6). Vasoactive use in-
creased after algorithm utilization
(Figure 7) but still was seen in only
one third of all hospitalized ADHF pa-
tients. Nesiritide use as an overall per-
centage of vasoactive therapy was ap-
proximately 50% in the 12 months
before and 6 months after algorithm
implementation (Figure 8), and only
15% of all ADHF patients who were
admitted had been treated with ne-
siritide. In patients with renal insuf-

ficiency, use of the treatment algo-
rithm resulted in a doubling of nesir-
itide utilization when compared with
similar patients for whom the algo-
rithm was not used. Perhaps most in-

teresting was the observation that de-
spite increased use of vasoactive med-
ication (ie, nesiritide), overall drug
costs and costs associated with va-
soactive therapy were actually re-
duced (Figure 9), which suggests that
an early goal-directed approach can
be instituted in a cost-effective man-
ner while simultaneously improving
outcomes.

Early Initiation of Nesiritide

The Acute Decompensated Heart
Failure National Registry (ADHERE)
was developed as a large, observa-
tional, multicenter database of pa-
tient profiles, patterns of care, and
outcomes for patients hospitalized
with ADHE# As of August 2004,
more than 140,000 patient episodes
have been registered in ADHERE. Par-
ticipating hospitals are from all re-
gions of the United States and
include community, tertiary care,
and academic hospitals. The broad
range of hospitals participating in
ADHERE ensures that data are based
on actual clinical practice with di-
verse patient populations. Patients

Figure 6. Telemetry unit length of stay (LOS) for patients with acute decompensated heart failure, for the 12
months before and 6 months after early goal-directed therapy (EGDT) implementation. DC, discharges.
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35

30 1

25 1

20 1

15 -
20.8%
10 - n =336

Vasoactive Therapy (% of Discharges)
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Figure 7. Use of vasoactive therapy in patients with acute decompensated heart failure, for the 12 months be-

fore and 6 months after early goal-directed therapy (EGDT) implementation. DC, discharge.

are followed from initial presentation
through hospital discharge to docu-
ment current practice. The large data-

Figure 8. Use of nesiritide monotherapy in patients with acute decompensated heart failure, for the 12 months

base that has been generated is ideal
for analyzing factors that affect clin-
ical and economic outcomes.*?

before and 6 months after early goal-directed therapy (EGDT) implementation. DC, discharge.
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Analysis of data from ADHERE has
documented that early initiation of
nesiritide in the ED significantly re-
duces the need for ICU and overall
hospital admissions. Patients for
whom nesiritide treatment was initi-
ated in the ED had a median door-
to-treatment time of 2.7 hours. Pa-
tients who were admitted to the
hospital before treatment was started
had a median time to treatment of
18.3 hours (P < .0001). Median hos-
pital LOS was significantly shorter
with early initiation of therapy (4.1
days with ED initiation vs 5.7 days
with inpatient initiation, P < .0001).
With early treatment, the percentage
of patients transferred to the ICU
was significantly reduced. After ad-
justing for other confounding risks,
delay in administration of nesiritide
until after admission was associated
with a twofold increase in the risk of
prolonged LOS.!¢

The Prospective Randomized
Outcomes Study of Acutely Decom-
pensated Congestive Heart Failure
Treated Initially in Outpatients
with Natrecor (PROACTION) trial
evaluated the effects of nesiritide or
placebo added to standard ED ther-
apy for ADHF. This study demon-
strated a significant benefit with
early initiation of nesiritide.** Ne-
siritide treatment started in the ED
was associated with an 11% reduc-
tion in hospitalization for any
reason and a 21% reduction in hos-
pitalization for HF. The 30-day
readmission rate was reduced by
57% among those who were ad-
mitted initially. Despite higher
drug acquisition costs, overall cost
of care was found to be lower for
patients treated with nesiritide, be-
cause of the decreased LOS and the
reduced readmission rate associ-
ated with treatment. Early initia-
tion of nesiritide did not increase
the incidence of symptomatic hy-
potension, ventricular arrhythmia,
or death.*
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Figure 9. Drug costs per discharge (US dollars) for patients with acute decompensated heart failure, for the 12
months before and 6 months after early goal-directed therapy (EGDT) implementation. DC, discharge.

Conclusions

Effective treatment of ADHF requires
early and critical decision making,
often in the ED setting, and has been
shown to decrease hospitalizations,
admissions to the ICU or CCU, and
readmissions, in addition to improv-

ing quality of life and reducing costs.
In particular, EGDT algorithms that
incorporate early administration of
vasoactive medication can improve
outcomes without increasing treat-
ment costs. Data continue to indi-
cate that early administration of va-

soactive medical therapy holds the
greatest promise for improving out-
comes, and given the prominent role
that neurohormonal activation plays
in the setting of chronic and acute
HF, neurohormonally active thera-
pies (eg, nesiritide) should be con-
sidered first-line therapy in appro-
priate patients. |
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