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Need for Hospice and Pdlliative Care Servicesin Patientswith End-Stage Heart
Failure Treated with Intermittent Infusion of Inotropes
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Summary

Background: Hospice and palliative care programsto re-
lieve suffering and optimize management of termindly ill pa-
tientshave grown rapidly inthe United States. However, there
areno data.on the need for these servicesamong patientswith
end-stage heart failurereceiving intermittent infusion of intra-
venousinotropes.

Hypothesis: The need for hospice and palliative care pro-
grams among patientsin end-stage heart failure who receive
intermittent infusion of inotropesisinvestigated.

Methods. Thestudy included dl stablepatientswith refrac-
tory heart failure symptomstreated withinotropesin our out-
patient unit. A total of 73 patients (65 + 12 years; |eft ventricu-
lar gection fraction 22 + 9%; New York Heart Association
class 3.6 + 0.4) were seen during a49-month period. Of these,
35 patients (48%) met hospiceor paliative careeva uation cri-
teriaupon referral but were offered, and accepted, the dterna:
tiveof parenteral inotropes. Inall, 1,737 individua outpatient
treatment sessonsweregiven, withamean of 24+ 19 sessons
per patient (range 5 to 118 sessions), representing aminimum
of 9,948 h of inotropetherapy.

Results: A total of 18 (25%) patientsdied, 6 (8%) patients
werewithdrawn from the program (3 by their primary physi-
cians and 3 because of significant travel limitations); 4 (5%)
patients required continuous intravenous home therapy; and
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44 (61%) patientswere discharged with significant improve-
ment intheir heart failure symptoms. Only 7 of the 18 patients
who died had received hospice or paliative careintervention,
mainly for the sake of comfort and to easethetransitionamong
family members. Therest of the patientswerecomfortableand
had accepted the natural evolution of their disease; they were
not interestedin or did not require hospiceor paliaivecarein-
tervention. Of the patients discharged from the outpatient car-
diac infusion unit, theinterval free of heart failure symptoms
after thefinal infusion treatment ranged from 201 to 489 days,
with no need for hospitalization or emergency roomvisits.

Conclusion: Our resultsdemongtratethat intermittent infu-
sion of intravenousinotropes can be safely administered and
can improve symptoms in a significant number of patients,
probably by dowing the natural progression of heart failure.
Althoughthefull clinical impact of inotropetherapy inan out-
patient setting has not been fully defined, other nonhemody-
namic-rel ated benefits should be sought and investigated. Our
results suggest that intermittent infusion of intravenous in-
otropesisoneof the prominent variablesthat requires particu-
lar attention. In our experience, theinstitution of intermittent
infusions of intravenous inotropes can, in fact, modify end-
stage heart failure symptoms that, in most patients, are cur-
rently perceived tolead to aterminal event. Thus, appropriate
use of intermittent infusion of intravenousinotropes may not
only improve functional class and symptomsin asignificant
number of patients identified as termina by their poor re-
sponseto conventional therapy, but it may alsofacilitate better
utilization of hospice and palliative care resourcesamong pa
tientswith end-stage heart failure. Furthermore, the need for
hospiceand pdliative carein patientswith heart failureshould
berevisited in view of adjuvant trestment options such asin-
termittent infusion of intravenousinotropes.

Key words: functiond class, hospice, inotropetherapy, heart
failure, pliativecare

Introduction
Hospiceand pdliative care programshavegrownrapidly in

the United States over the last two decades. Their primary
godsincludetherelief of suffering while optimizing utiliza-
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tion of symptom control management as well asimproving
psychosocial health and providing spiritual care.! Establish-
ment of these programs has proven invaluablein thetreatment
of numerous patientswho otherwisewould not receive proper
terminal care. Hospiceand palliative care programshavebeen
responsive to the needs of the dying, particularly cancer pa
tients, dlowing themtoretain control, providing adequate care
giving and grief counseling, as well as appropriate coping
mechanismsto accept their terminad illnesswith dignity. Sim-
ilarly, they havehel ped health care professional sto understand
critical persond issues, cultura values, unusua medical cir-
cumstances, aswell as pressing health careissues.2 3 Hospice
and palliative care programs have been criticd in providing
adequate pain management;* treatment for patients infected
with the human immunodeficiency virus, particularly among
the marginaized and minorities;> management of patients
with dementiaf and thosewith end-stage renal disease.’”

Heart failure is a chronic dehilitating cardiac illness that
currently affects over 4 million Americans, and itsincidence
continuesto increase, with 400,000 new cases expected each
year.8 2 Patients afflicted with heart failure live an average of
approximately 4to 5 years, but nearly al suffer from fatigue
and breathlessness that limit exercise capacity and compro-
misequality of life.10 The 3-year mortdity rate of heart failure
is mainly related to severity of symptoms and ranges from
40%in asymptomatic patientsin New York Heart Association
(NYHA) class| to 82% inthose patientswith symptomsat rest
orinNYHA class V.11 12 Furthermore, hospital readmission
ratesfor heart failurerangefrom 16 to 47.5% at 1 year,13 with
half of the readmitted patientsrequiring costly and prolonged
hospital stays.* A growing number of these patientswill re-
quire hospice care; however, to be digible, these patients gen-
eraly must haveaprognosisfor survival of <6 months.

Infusion of intravenousinotropesiscurrently considered by
someasatherapeutic option not only for improving symptoms
of decompensated heart failure, but also for reducing hospital
readmissions and emergency room visits.1>1° However, no
dataarecurrently availableto addressthe need for hospiceand
palliative care programs among patients with end-stage heart
failure who are treated with intermittent infusion of intrave-
nousinotropes. Thus, we reviewed our experience with such
patients at our outpatient unit at Buffalo General Hospital for
the preceding 4 years to investigate the need for hospice and
palliative careprogramsin these patients.

Methods
I ntermittent Infusion of Inotropesin the Outpatient Setting

Inal, 73 consecutive patients with end-stage heart failure
were seen at the Buffalo General Hospital Outpatient Cardiac
Infusion Unit between April 1997 and May 2001. Inclusion
criteriafor outpatient infusion of cardiac inotropes were (1)
symptomscompatiblewithNYHA dasslll or IV heartfailure;
(2) adminigtration of ord thergpy with digitalis, diuretics, an-
giotensin-converting enzymeinhibitors, or hydral azine-isordil

combination; (3) diagnosisof |eft ventricular systolic dysfunc-
tion confirmed by echocardiography prior to initiation of the
infusion. Exclusion criteriawere (1) acute myocardia infarc-
tion within 3 months, (2) unstable ventricular arrhythmias
within 3 months, (3) aortic or mitra valve stenosis, (4) hyper-
trophic cardiomyopathy, (5) intracardiac masses or thrombus,
(6) history of repeated noncompliance, (7) history of acohol or
drug abuse, (8) pregnancy (womenin childbearing yearsmust
practice contraception). Oncedigibility criteriawereassessed,
petientswere assigned to either milrinone or dobutamine.

Eachintravenousinfusion wasfirst started at alow dosage,
with asubsequent increaseto amedium doseif tolerated. The
following doseswere used for dobutamine and milrinone: (1)
low dose 2.5 mg/kg/min and 0.375 mg/kg/min, respectively,
and (2) medium dose 5.0 mg/kg/min and 0.50 mg/kg/min, re-
spectively. Treatment was then continued until therewasim-
provement in symptomsof heart failure, quality-of-lifescores,
and 6-min walk test results. Treatments were started on a
schedule of two or threetimesaweek for 4-h periods. Patients
started on athree-times-a-week schedulewere (1) decompen-
sated class|V patients, (2) thoserecently discharged fromhos-
pitdization for decompensated congestive heart failure, (3)
those whose quality-of-life score was < 10, and (4) those un-
ableto ambulate or with afunctional capacity score <500 m.
Petientsinitialy started on atwo-times-a-week schedulewere
(1) patientsinNYHA classll1-V, (2) thosewith aquality-of-
life score> 10, and (3) those with afunctional capacity score
>500 m. Each treatment cycle was then given for a4- to 8-
week period, and symptoms, physicd findings, and clinical re-
sponsewerereassessad. | n caseof improvement, thetreatment
cycle wasthen continued at the same interval or reduced ac-
cordingly. In the case of continuous symptomatic improve-
ment, infusion therapy was then weaned over aperiod of four
treatments, each one once aweek. Upon discharge from the
outpatient cardiac infusion unit, patientswerefollowed at our
outpatient congestive heart failureclinicweekly for twovisits,
biweekly for twovisits, monthly for twovisits, and then every
2 monthstheresfter.

Severa variables were monitored in each patient on an
hourly basis. Thefollowing aretheclinical guidelinesused to
determinewhether theinfusion rate should be either reduced
or discontinued: (1) systolic blood pressure >90 but <150
mmHg; (2) heart rates <130 beatsmin; (3) absence of new
atrial or ventricular arrhythmias, including premature ventric-
ular depolarizations, and absence of symptoms such as ner-
vousness, pal pitations, chest pain, nausea, vomiting, or wors-
ening shortnessof bresth.

Assessment of thel mpact of I notrope Ther apy

After giving sSigned consent, thelast 29 patientsenrolledin
our Outpatient Cardiac Infusion Unit wererandomly assigned
to receive dobutamine, milrinone, or matching placebo con-
sisting of half normal saine. Thisdouble-blind, placebo-con-
trolled randomization protocol wasapproved by thelngtitution
Board Review committee of the State University of New York
at Buffalo. The primary endpointsof thisstudy wereimprove-
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ment on quality-of-life scoresusing the MinnesotaHeart Fail -
ure questionnaire?® and functional capacity evaluaionsusing
astandard 6-min walk test.! The secondary endpoints were
need for hospice care, reductionin emergency roomvists, and
hospital readmissionsdueto heart failure.

Thetreatment protocol was brokenwhen clear clinical de-
terioration wasevident on repeated visits. Under thesecircum-
stances, patients who had been receiving placebo were then
givenaninotropeor inodilator a thephysician’sdiscretionin
an open-labe treatment format. Patientswho continued to de-
teriorate while receiving dobutamine or milrinone were al-
lowed to leave the study protocol and weretreated according
totheattending physician’spreference until death.

All adverse eventswererecorded whether or not they were
consdered drug related. Side effects, injuries, toxic reactions,
senditivity reactions, and intercurrent illnesses were aso
counted asadverse eventsduring theseinfusions.

Palliative Careand Hospice Services

At the Center for Hospice and Pdlliative Care at Buffalo
Genera Hospital, Kaeida Hedth System is a certified pro-
gram with aprofessional steff that includes a dedicated hos-
picephysician, registered nurses, nurses' aids, social workers,
nondenominational pastora caregivers, and trained volunteers
who provide compassionate care to those patients who, be-
cause of theadvanced stage of their illness, want toremainina
familiar and supportive surrounding whilereceiving comfort-
focused care. For patientswith congestive heart failurerequir-
ing hospice or palliative care, entry criteria are (1) optimal
medical therapy; (2) significant symptoms or recurrent con-
gestive heart failure at rest, rendering apatient unableto carry
out any physical activity without discomfort; and (3) presence
of additional aggravating circumstances such as symptomatic
arrhythmiasresistant to therapy, history of cardiac arrest, syn-
cope, or embolic cerebrovascular accident. In addition tovital
signs, all medicationsand physica findings pertinent to heart
failurearerecorded. Theteam reviewsall clinical recordsand
evaluates previoustreatmentsand current options; athorough
interview isthen conducted with the patient and relatives, and
afina disposition is discussed with the attending physician
who requested the eval uation.

Statistics

Results are expressed as mean values + standard deviation.
Thedistributions of the continuous variableswere examined,
and al showed normal distribution. Analysisof observed dif-
ferences were made using the Student’s t-test. Participants
with missing datawere uniformly excluded fromtheanalyses.
A pvdueof <0.05wascons dered significant.

Resaults

Basdlinecharacterigticsof the study populationwith refrac-
tory end-stage heart failure referred to and treated in the car-

TaBLE | Characterigticsof thestudy population that recelvedinter-
mittent infusionsof parenterd inotropes(Groupl)

Demographics Groupl
Age(meant SD) 65+ 12years
Males 58
Femaes 15
LVEF (%; mean+ SD) 2+9
NYHA class(mean+ SD) 36+04
Ischemic cardiomyopathy 51
Idiopathic dilated cardiomyopathy 22

Abbreviations: SD = standard deviation, LV EF =l eft ventricular gjec-
tionfraction, NYHA = New York Heart Assoication.

diac outpatient inotropeinfusion unit and receiving intermit-
tent intravenous infusions of either dobutamine or milrinone
aregivenin Tablel; the standard heart failure oral medication
regimen profile, expressed as a percentage of each individual
drug usedinthispopulation, isshowninFigure 1.

During a49-month period, inwhichintravenousinfusions
of inotropes were offered to stable patients with refractory
symptomsof heart failure, 18 (25%) patientsdied, 6 (8%) pa-
tients were withdrawn from the program (3 by their primary
physicians and 3 because of significant travel limitations); 4
(5%) patientsrequired continuousintravenous hometherapy;
and 44 (61%) patients were discharged from the outpatient
cardiacinfusion unit asaresult of significant improvementin
their heart failure symptoms. Therapy waswell tolerated, ex-
cept for the development of arrhythmias as described bel ow.
No other sgnificant sideeffectswerereported. Inall, 1,737in-
dividua outpatient treetment sessionswith amean of 24+ 19
sessions per patient (range 5 to 118 sessions), representing a
minimum of 9,948 h of inotrope therapy, were given. During
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Fic.1 Standard heart failureoral medication regimen expressed as
apercentage of each individual drug used in this population of pa-
tients. ACE! = angiotensin-converting enzymeinhibitior, ARB = an-
giotensin Il receptor blockers, Dig = digoxin, BB = beta blocker,
Hyd = hydralazine, NTG = nitrates, Diu=diuretics, Ald = adactone,
Amio =amiodarone.
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thistime, five patients developed new-onset atrial fibrillation
with controlled ventricular rate, two patientshad nonsustained
ventricular arrhythmias requiring el ective hospitalization for
treatment with amiodarone, and one patient had sustained ven-
tricular fibrillation requiring immediate electrical defibrilla
tion and subsequent implantation of an implantable cardiac
defibrillator device. All these arrhythmias were noted within
thefirst 6to 8 trestment sessions. No patient devel oped subse-
quent supraventricular or ventricular arrhythmias during the
infusion treetments, and therewere no sudden cardiac degths.

To assess the impact of inotrope therapy objectively, we
evaluated the group of patients randomly assigned to receive
dobutamine, milrinone, or matching placebo. Of 45 patients
on standard heart failuretherapy referred, 16 were not includ-
ed (8 had been recently treated with inotropes, in 3 casesthe
primary physician refused participation in the study, 3 did not
meet criteria, and 2 died before randomization). Thus, 29 pa-
tients met criteria and were enrolled while continuing with
standard heart failure therapy. These patients were random-
ized tointermittent intravenousinfusions of dobutamine, mil-
rinone, or placebo. All 29 patients subsequently completed the
study protocol with no adverseevents. Of thesepatients, 11re-
ceived dobutamine, 10 received milrinone, and 8 received
placebo. Only 4 of 21 (19%) patients assigned to inotropes
needed crossover because of clinical deterioration or intoler-
ance to thergpy compared with 6 of the 8 (75%) patients as-
signed to placebo.

Basdline and end-of -study valuesfor quality-of-life scores
both in patients who received inotropes and in those who re-
ceived placebo differed significantly (both p<0.001) (Fig. 2).
Basdline and end-of-study values for 6-min walk test results
also differed significantly in the group receiving inotropes
(p<0.01), but not in the group that received placebo (p< 0.4)
(Fig. 3).
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Fic.2 Histogram demonstrating theimpact of inotropes on qudi-
ty-of-life scores. * = statistically significant difference between
baseline and end-of-study values for quality-of-life scores for pa-
tients who received inotropes (p<0.001) and those who received
placebo (p<0.001).

Discussion

Inthisstudy, wereview our experiencewiththeuseof intra-
venous inotropes given intermittently to patients with end-
stageheart failureand intractable symptoms despite the use of
standard heart failure therapy to assess the need for hospice
and paliative care programs in the outpatient setting. In the
population of patientswho received outpatient inotropethera-
py, 35 (48%) met hospiceor palliative carecriteriaontheir ini-
tial visit to our outpatient heart failure unit, but the alternative
of infusion of intravenousinotropeswas offered and accepted.
Of the population studied, 7 patients quit the program and
were lost to follow-up, 47 patients admitted with end-stage
heart failure symptoms were eventually discharged from the
outpatient infusion unit with amost complete resolution of
symptomson maintenance standard oral heart failuremedica:
tions, and 19 patientsdied after sarting infusion of intravenous
inotropes. The patientswho died had received intravenousin-
otropes for amean of 20 + 14 sessions. The causes of death
were progressive heart failurein seven patients, sepsisinfive,
rend failurein three, and other causesin four patients. Only
seven of these patients had required hospice or palliative care
treatment, primarily for the sake of comfort and to ease the
transition among family members. The other patients were
comfortable; they had accepted the natural evolution of their
disease and did not require hospice or paliative care services.
Inthe patientsdischarged from the outpatient cardiacinfusion
unit, theinterval free of heart failure symptomsefter thefinal
infusion treatment ranged from 201 to 489 days.

It has been already established by other investigators that
disease management programs for the care of patients with
heart failure involving specialized follow-up by multidisci-
plinary teams reduce hospitalizations and appear to reduce
costs. 2 However, mortdity ratesfor patientswith heart failure
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Fic.3 Histogram demonstrating theimpact of inotropeson 6-min
walk test results. * = statigtically significant difference between
basdlineand end-of-study val uesfor inotrope 6-minwalk test results
(p<0.01). No differencewasfound between these val uesin patients
who received placebo.
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remain high, and the number of patients afflicted with this
chronic and debilitating cardiacillness continuesto increase.
A growing number will require hospice care; however, to be
eligible, these patients generally must have a prognosis for
survival of <6 months. The Study to Understand Prognoses
and Preferencesfor Outcomes and Risks of Treatment (SUP-
PORT) investigators eval uated a consecutive sample of 2,607
serioudly ill patients hospitalized at five U.S. medical centers
with chronic obstructive pulmonary disease, congestive heart
failure, or end-stage liver disease, and who survived to hospi-
tal discharge. Based on Nationa Hospice Organization guide-
linesaimed at providing thresholdsfor hospice digibility, the
use of descriptiveand operating characteristicsof fivegeneral
and two disease-specific clinical criteriafor identifying pa-
tientswith asurvival prognosisof < 6 monthswerefound not
to beeffective.z3

Inprinciple, our resultsarein agreement withthedatafrom
the SUPPORT Investigators, 2 particul arly when we consider
that the mgjority of our serioudly ill patientswith heart failure
did survive morethan 6 months, regardlessof theinitid clini-
cal criteriaused to ascertain their prognosis. However, in our
case, we do not believe that faulty identification of patients
with apoor survival based onclinical criteriaexplainstheim-
provement in symptoms observed in asignificant number of
patients with longer than expected survival. Instead, we pro-
pose two potential mechanisms: firgt, a direct benefit, based
onmeasured quality-of-lifeand functional capacity scores, of
intermittent intravenous inotrope therapy to improve symp-
tomsin these patients. We base this argument on the results
seenin patientsrandomly assigned to receive either anintra-
venous inotrope or matching placebo following a double-
blind, crossover randomization scheme. Asmentioned above,
11 patients received dobutamine, 10 patients received milri-
none, and 8 patients received placebo. Only 19% of patients
assignedtoinotropes needed crossover becauseof clinical de-
terioration or intolerance to therapy, compared with 75% of
those assigned to placebo. Despitelack of hemodynamic data
(since routine right heart catheterization was not part of the
protocol intheseterminaly ill patients), it isquite evident that
patients receiving inotropes had significantly better quality-
of-life scoresand 6-min walk test resultsthan patientstreated
with placebo. Second, a potential and crucia variableisthe
presence of depressive symptoms among these patients. As
reported by Vaccarino et al., anincreasing number of depres-
sivesymptomshasbeen found to beanegative prognostic fac-
tor in patientswith heart failure, just asit isfor patientswith
coronary heart disease.2* We have seen similar improvements
in patients with heart failure in our outpatient heart failure
clinics? In this study, we unfortunately were not ableto as-
sess the prevalence of depression, and thus cannot conclude
that areductionin depressive symptomswasin part responsi-
blefor some of the observed overall clinical benefit. However,
we can only infer that routine and repetitive interaction with
hedlth care professionasand other patientswith asimilar con-
dition could only improve the overdl well-being of patients
and reinforce a healthier lifestyle. Thus, further studies are
needed to eval uatetheimpact of interventionssuch asinotrope

therapy and otherson depression, and how modification of this
important, but almost forgotten variable influences overall
clinical outcomesin patientswith congestive heart failure.

Since depression was not assessed in patients randomized
to receive inotropes or placebo, our analysis could risk criti-
cism by the lack of evidence to support the overall benefit of
inotropes in these severdly ill patients. However, objective
analysisof the qudity-of-life scores, functional capacity, and
need for crossover measured in these patients certainly em-
phasizesthefact that parenteral inotropesdo confer substantial
clinicd benefit, particularly when more patients assigned to
the placebo arm needed crossover because of worsening
symptomsor trestment failure and experienced lessimprove-
ment in either quality of lifeor functional capacity.

Based on our results, weinfer that the overall improvement
seenin patientsass gned tointravenousinotropes can be prob-
ably explained by severa factors: (1) hemodynamicimprove-
ment asresult of theinfusion of inotropes, (2) repetitive contact
with fellow patientsafflicted with the samedisease, (3) multi-
ple encounterswith the same hedlth care professionadsat each
visit providing patients with constant support and reinforce-
ment regarding their condition. We assumethat acombination
of these interactions helped not only to improve heart failure
clinically through treatment and optimization of compliance,
but alsoto reduce depression, if present, by improving eachin-
dividud'’s assertiveness of the disease process and thus cogni-
tiverecognition. A more objective measure of clinical benefit
that can beattributed to inotropesisthefact that it wasonly in
patients who received either dobutamine or milrinone that a
satistically significant increasein functional capacity, asmea:
sured by the6-minwalk tests, was seen.

After reviewing our experiencewith patientswith end-stage
heart failure we can conclude the following. Firgt, a small
number of patientscan be congdered candidatesfor outpatient
infusion of intravenousinotropesfor refractory symptomsde-
spite standard heart fail ure therapy that includes betablockers
and angiotensin-converting enzyme inhibitors. Second, for
those requiring outpatient inotropes, theinfusionsare safeand
reduce the need for hospital admissions, hospice, and pallia-
tivecare. Third, theinfusion of intravenousinotropesresulted
in asignificant clinical improvement for most patients. Al-
though 19 patients died after starting infusion of intravenous
inotropes (7 dueto progressive heart failure, 5 from sepsis, 3
fromworsening rend failure, and 4 from other causes), only 7
(6.8%) patientsrequired hospice or paliative care treatment,
primarily for the sake of comfort and to ease the trangition
among family members. Moreimportant, theinterval free of
heart failure symptoms after the final intravenous infusion
trestment ranged from 201 to 489 days.

Conclusion

Our results suggest that intermittent infusions of intrave-
nousinotropesisone of the prominent variablesthat requires
particular attention in patientswith end-stage heart failure. In
our experience, theseintermittent infusionsof intravenousin-
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otropes can modify end-stage heart failure symptomsthat are
currently perceivedtolead to atermina eventinmost patients.
Thus, appropriate use of intermittent infusion of intravenous
inotropes may not only improve functional class and symp-
tomsinagood number of patientsimproperly identified aster-
mina by their poor response to conventiona therapy, but it
may also help minimizethe inappropriate use of hospiceand
palliative care resources currently offered to many patients
with end-stage heart failure. Furthermore, theneed for hospice
and palliative carein patients with heart failure should bere-
vigtedinview of adjuvant trestment options, such asintermit-
tent infusion of intravenousinotropesthat can modify thecur-
rently perceived end-stage heart fail ure symptoms.
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