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IMPORTANCE Many patients with chronic heart failure experience reduced health status
despite receiving conventional therapy.

OBJECTIVE To determine whether a symptom and psychosocial collaborative care
intervention improves heart failure–specific health status, depression, and symptom burden
in patients with heart failure.

DESIGN, SETTING, AND PARTICIPANTS A single-blind, 2-arm, multisite randomized clinical trial
was conducted at Veterans Affairs, academic, and safety-net health systems in Colorado
among outpatients with symptomatic heart failure and reduced health status recruited
between August 2012 and April 2015. Data from all participants were included regardless of
level of participation, using an intent-to-treat approach.

INTERVENTIONS Patients were randomized 1:1 to receive the Collaborative Care to Alleviate
Symptoms and Adjust to Illness (CASA) intervention or usual care. The CASA intervention
included collaborative symptom care provided by a nurse and psychosocial care provided by
a social worker, both of whom worked with the patients’ primary care clinicians and were
supervised by a study primary care clinician, cardiologist, and palliative care physician.

MAIN OUTCOMES AND MEASURES The primary outcome was patient-reported heart
failure–specific health status, measured by difference in change scores on the Kansas City
Cardiomyopathy Questionnaire (range, 0-100) at 6 months. Secondary outcomes included
depression (measured by the 9-item Patient Health Questionnaire), anxiety (measured by the
7-item Generalized Anxiety Disorder Questionnaire), overall symptom distress (measured by
the General Symptom Distress Scale), specific symptoms (pain, fatigue, and shortness of
breath), number of hospitalizations, and mortality.

RESULTS Of 314 patients randomized (157 to intervention arm and 157 to control arm), there
were 67 women and 247 men, mean (SD) age was 65.5 (11.4) years, and 178 (56.7%) had
reduced ejection fraction. At 6 months, the mean Kansas City Cardiomyopathy Questionnaire
score improved 5.5 points in the intervention arm and 2.9 points in the control arm
(difference, 2.6; 95% CI, –1.3 to 6.6; P = .19). Among secondary outcomes, depressive
symptoms and fatigue improved at 6 months with CASA (effect size of –0.29 [95% CI, –0.53
to –0.04] for depressive symptoms and –0.30 [95% CI, –0.55 to –0.06] for fatigue; P = .02
for both). There were no significant changes in overall symptom distress, pain, shortness of
breath, or number of hospitalizations. Mortality at 12 months was similar in both arms (10
patients died receiving CASA, and 13 patients died receiving usual care; P = .52).

CONCLUSIONS AND RELEVANCE This multisite randomized clinical trial of the CASA
intervention did not demonstrate improved heart failure–specific health status. Secondary
outcomes of depression and fatigue, both difficult symptoms to treat in heart failure,
improved.
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M any of the 5.8 million Americans with heart failure
live with bothersome symptoms, reduced func-
tion, and poor quality of life, which together com-

prise health status. For example, common symptoms re-
ported by patients with heart failure include breathlessness
(44%-85%), fatigue (66%-85%), pain (38%-58%), and depres-
sion (19%-55%).1-3 This morbidity occurs regardless of left ven-
tricular ejection fraction and despite the use of guideline-
directed therapies. Patient-reported health status is important
because it reflects the patient’s experience of illness and is as-
sociated with subsequent hospitalization and mortality.4 In-
terventions that improve the health status of patients with
heart failure are needed.

Depression is associated with heart failure–specific health
status,5 and combining treatment of depression with pallia-
tive management of persistent, burdensome symptoms of heart
failure could improve health status.6,7 Palliative care for pa-
tients with heart failure is recommended by professional so-
cieties, the National Academy of Medicine, and the World
Health Organization,8-10 and palliative care provided by spe-
cialists shows promise in improving the health status of pa-
tients with heart failure.11-14 Existing studies have largely ex-
amined the role of palliative care among patients hospitalized
with heart failure; however, many outpatients with heart fail-
ure report reduced health status.4 Despite the promise of pal-
liative care for heart failure, there are not enough palliative care
specialists to treat all patients with heart failure and reduced
health status. Furthermore, interventions to improve the health
status of patients with heart failure are unlikely to be success-
ful unless they can be integrated earlier in the course of the
illness into ongoing outpatient heart failure care and be scal-
able to the large numbers of patients with reduced health
status.

To address these challenges, the Collaborative Care to
Alleviate Symptoms and Adjust to Illness (CASA) interven-
tion was developed.15 The CASA intervention uses a collab-
orative care health care delivery model to improve health sta-
tus by concomitantly addressing persistent bothersome
symptoms, adjustment to illness, and depression.6,7 To in-
crease scalability, the CASA health delivery model leverages
nurses and social workers to provide telephonic care of symp-
toms and depression. By combining palliative approaches to
symptoms with psychosocial care for depression, we hypoth-
esized that the CASA intervention would improve the health
status of outpatients with heart failure.

The multisite CASA trial evaluated the effect of the CASA
intervention on the primary outcome of heart failure–
specific health status in a population of patients with poor
health status. Secondary outcomes included common symp-
toms (fatigue, pain, shortness of breath, anxiety, and depres-
sion), hospitalizations, and mortality.

Methods
Study Design
The CASA trial was a National Institutes of Health–funded
single-blind, 2-arm, randomized clinical trial that compared

the CASA intervention with usual care in 3 health systems (ur-
ban safety net, Veterans Affairs, and academically affiliated
health systems). This article reports the primary outcome and
main secondary outcomes previously described in the study
conceptual model.7 The methods have been previously
reported.7 The study protocol in the Supplement was ap-
proved by the Colorado Multiple institutional review board,
and the trial was regularly reviewed by an independent data
and safety monitoring committee. Patients provided written
informed consent.

Population
The eligibility criteria aimed to enroll patients with chronic
heart failure and reduced health status who were likely to need
the additional resources provided by the intervention. Pa-
tients with heart failure were identified through the study sites’
electronic health records. The diagnosis was defined using pre-
viously validated administrative data16 supplemented with data
on required diuretic dosing (furosemide ≥80 mg/d or equiva-
lent), left ventricular ejection fraction of 40% or less, brain-
type natriuretic peptide (BNP) levels of 250 pg/mL or more
(to convert to nanograms per liter, multiply by 1.0), or N-
terminal prohormone level of BNP of 1000 pg/mL or more. Dur-
ing the study screening process, patients who reported re-
duced heart failure–specific health status (a Kansas City
Cardiomyopathy Questionnaire Short Version17 [KCCQ] score
of ≤70) or reported at least 1 of the study’s target symptoms
(fatigue, shortness of breath, pain, and/or depression) were tar-
geted for enrollment. Patients with active substance abuse or
serious mental illness were excluded. Receipt of guideline-
indicated therapy was not an eligibility criterion. Early in the
study, the cutoffs for diuretic dosing and BNP were relaxed (fu-
rosemide level of ≥20 mg/d, BNP level of ≥100 pg/mL, or N-
terminal prohormone level of BNP of ≥500 pg/mL), and both
reduced heart failure–specific health status and 1 of the tar-
get symptoms were required to increase the eligible study
population while still enrolling symptomatic patients.

Eligible patients who provided informed consent com-
pleted baseline measures and were then randomized to re-
ceive the CASA intervention or usual care. The randomiza-
tion sequence was computer-generated using random block

Key Points
Question Can a symptom and psychosocial collaborative care
intervention improve the patient-reported health status
(symptoms, function, and quality of life) of patients with chronic
heart failure?

Findings In this randomized clinical trial of 314 adults with heart
failure comparing a collaborative care intervention with usual care,
the primary outcome of heart failure–specific health status did not
change with the intervention. Among secondary outcomes,
depressive symptoms and fatigue improved with the intervention,
but pain and shortness of breath did not.

Meaning A symptom and psychosocial collaborative care
intervention was not significantly better than usual care for
improving heart failure–specific health status.
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sizes and stratification by study site and was concealed from
study personnel. Randomization occurred between August
2012 and April 2015, and ended when the goal sample size was
accrued. All participants were compensated $10 to $15 at each
data collection time point.

CASA Intervention
The CASA intervention included 3 components. A registered
nurse addressed symptoms, a social worker provided struc-
tured psychosocial care, and a team (including the nurse and
social worker, a primary care clinician [C.F.M.], palliative care
specialist [D.B.B.], and cardiologist [B.H.]) reviewed pa-
tients’ care and provided orders for tests and medications to
patients’ clinicians for review and signature. The registered
nurse and social worker were trained to provide the CASA in-
tervention; they were not specialist palliative care clinicians.

The patient and nurse selected an initial symptom on which
to focus from a choice of pain, breathlessness, fatigue, or
depression.7 These symptoms were chosen because most pa-
tients with heart failure experience at least 1 of these symp-
toms as burdensome and because each symptom is associated
with patient-reported health status.2,3 The nurse assessed and
managed symptoms using structured guidelines developed for
the study, including disease-specific, behavioral, and pallia-
tive approaches.7 Additional symptoms, including those be-
yond the symptoms with structured guidelines, were revisited
later during the intervention if needed. The nurse was trained
in helping communication (1 hour), motivational interviewing
(4 hours), and the symptom guidelines (3 hours).

Six nurse intervention follow-up assessments by tele-
phone (1-2 per month) were planned using a structured symp-
tom rating scale. The symptom rating scale assessed severity,
burden, and management capability of pain, shortness of
breath, and fatigue using a 10-point Likert scale. It also as-
sessed depression and anxiety using the 4-item Patient Health
Questionnaire.18 These data were used by the intervention team
for ongoing management of symptoms that were not improv-
ing. The nurse applied motivational interviewing to promote
changes in health behaviors (eg, medication adherence, diet, and
physical activities) that could improve patient symptoms.19 The
nurse had access to a PhD-level clinical nurse specialist to dis-
cuss difficult issues regarding symptom management.

The social worker provided a structured telephone-
based psychosocial intervention to help patients with heart
failure adjust to living with illness and address depression
symptoms, if present.20 The psychosocial intervention was op-
erationalized in a treatment manual and was based on inter-
personal and behavioral activation psychotherapies.21,22 The
following topics were included in approximately 6 counsel-
ing sessions (each of which could be split over multiple vis-
its): grief and loss, change in role, behavioral activation, and
pacing. The social worker also provided support to patients’
informal caregivers as needed. The social worker received 8
hours of psychosocial intervention training and follow-up su-
pervision.

The nurse and the social worker discussed the patients in
weekly collaborative care team meetings with a primary care
clinician, a cardiologist, and a palliative care physician. This team

was part of the CASA intervention and not part of usual care
(Table 1 illustrates how CASA differs from usual care) because
patients’ current care clinicians could not feasibly participate
in team meetings. The collaborative care team was used be-
cause this model of care is scalable and effective in improving
depression and other symptoms in medically ill patients.23-25

Based on review of patients’ medical records and discussion with
the nurse and social worker, the team recommended medica-
tions and tests (and wrote orders for them when feasible at the
site) for the patients’ usual care clinicians to review and give fi-
nal approval. The nurse communicated with patients and their
clinicians to follow up on these recommendations. A single in-
tervention team provided care for patients in 3 different health
systems.

Usual Care
Patients in the usual care group received care at the discretion
of their clinicians, which could include care from cardiology, pal-
liative care, and mental health (Table 1). Patients were also given
an information sheet developed for the study that outlined self-
care for heart failure. Finally, patients in the usual care arm who
had significant depressive symptoms were notified of this, and
their clinicians were also contacted. Referring clinicians then
assumed responsibility for depression care at their discretion,
with no constraints on treatment or referrals.

Outcomes
Patient-reported measures included the KCCQ (primary out-
come), a valid, reliable measure of heart failure–specific health
status that is responsive to change.26,27 The scale range is from
0 to 100; lower scores indicate poorer health status, and a
change of 5 is thought to be a clinically meaningful difference.27

Table 1. Comparison of CASA Intervention and Usual Care

Characteristic CASA Usual Care
Staff Core staff: nurse and

social worker.
Collaborative care team
provided case review
and supervision.

Primary care physician
or nurse practitioner.
All practices had a nurse,
and almost all had a
social worker or access
to a social worker.

Visits Twice monthly. As needed, generally
every 3-6 mo.

Symptom
assessment and
management

Routine, structured
assessment every visit
by nurse. Structured
guidelines to manage
common symptoms.

As needed. Unstructured.

Psychosocial
assessment and
management

Routine, structured
initial assessment by
social worker.
Structured psychosocial
intervention.

Assessment and
management on referral
to social work or mental
health.

Palliative care
specialist

Part of collaborative care
team; case review of
every patient.

Involved only if consulted
and then by in-person
visit.

Cardiologist Part of collaborative care
team; case review of
every patient.

Many patients already
had cardiologists.

Telephone and
between-visit care

Core to the intervention;
most visits were by
telephone.

Ad hoc.

Abbreviation: CASA, Collaborative Care to Alleviate Symptoms and Adjust to
Illness.
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The 9-item Patient Health Questionnaire measured depres-
sion (range, 0-27; higher indicates more depressive
symptoms).28-30 The single-item General Symptom Distress
Scale measured overall symptom distress (range 0-10; higher
score indicates more distress).31 The PEG (3 items, derived from
the Brief Pain Inventory) measured pain intensity (P), inter-
ference with enjoyment of life (E), and interference with gen-
eral activity (G) (range, 0-30; higher score indicates more
pain).32 We assessed shortness of breath using the same re-
sponse items as the PEG. The Patient-Reported Outcomes Mea-
surement Information System Short Form 8a measured fa-
tigue (range, 0-48; higher score indicates more fatigue). We
added the 7-item Generalized Anxiety Disorder to measure
anxiety as an exploratory outcome.33 Measures were com-
pleted in person, by mail, or by telephone at baseline and at 3,
6, and 12 months by personnel who did not provide the inter-
vention and were unaware of treatment arm assignment and
intervention activities. Hospitalizations and all-cause mortal-
ity were assessed by data in the medical records in each health
system, supplemented with patient or family self-report. Hos-
pitalizations and mortality were reported (blinded) during the
study to the data and safety monitoring committee.

Sample Size
The primary study hypothesis was that patients receiving the
CASA intervention would show greater improvement in heart
failure–specific health status at 6 months compared with those
receiving usual care. We planned a sample size of 312 to de-
tect a change in KCCQ score of 6 to 8 points, greater than the
clinically meaningful 5-point difference.26 We anticipated a
25% dropout rate owing to death and other reasons. As the SD
for the KCCQ has ranged from 15 to 20 in prior studies, with
this sample size, we had 86% power to detect a change of 6
points (assuming an SD of 15) or 8 points (assuming an SD of
20) (2-sided test, α = .05).

Statistical Analysis
Data from all participants were included regardless of the level
of participation, using an intent-to-treat approach. Baseline
characteristics of patients were assessed by study group using
t tests for continuous variables and χ2 tests for categorical vari-
ables. Analyses of the repeated measures was performed using
the maximum likelihood estimation for incomplete data
(SAS Proc Mixed; SAS Institute). Effect sizes (Cohen d) are re-
ported to enhance interpretability and allow comparison of

Figure. Collaborative Care to Alleviate Symptoms and Adjust to Illness Trial CONSORT Diagram

4100 Patients assessed for eligibility

3783 Excluded
2584 Did not meet inclusion criteria

125 Unable to reach
67 Lost contact
11 Consented but not randomized

3 Deceased
7 Withdrew
1 Failed screening

93 PCP deemed ineligible
903 Declined to participate

12 Excluded
2 Withdrew
1 Deceased
9 Lost to follow-up

317 Randomized

158 Randomized to receive intervention
157 Received intervention as

randomized
150 Had 1 or more visits with RN

and SW
1 Did not receive intervention

as randomized (failed screening)

7 Excluded
4 Withdrew
2 Deceased
1 Lost to follow-up

157 Analyzed

110 Completed 3-mo follow-up assessment

124 Completed 6-mo follow-up assessment

13 Excluded
1 Withdrew
1 Deceased

11 Lost to follow-up

159 Randomized to receive usual care
157 Received usual care as

randomized
2 Did not receive usual care

as randomized (failed screening)

8 Excluded
1 Withdrew
4 Deceased
3 Lost to follow-up

157 Analyzed

113 Completed 3-mo follow-up assessment

124 Completed 6-mo follow-up assessment

PCP indicates primary care
professional; RN, registered nurse;
and SW, social worker.
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intervention effects across measures. An effect size of 0.20 is
small, 0.50 is moderate, and 0.80 is large.34 The number of all-
cause hospitalizations and deaths was compared between
study arms using the Mantel-Haenszel χ2 test. P < .05 was con-
sidered significant.

Results
Of 317 patients randomized, 3 failed screening; thus, 314 were
included in the intent-to-treat analysis (Figure). Baseline char-
acteristics were balanced between groups, except those in the
intervention group were significantly more likely to have a bi-
ventricular pacemaker and to be less short of breath compared
with those in the control group (Table 2). Patients were pre-
dominantly male (247 [78.7%]), the mean (SD) age was 65.5 (11.4)
years, and 178 (56.7%) had reduced ejection fraction. There was
diversity in race (88 [28.0%] nonwhite), educational level (95
[30.2%] graduated high school or had less education), and in-
come (230 [64.6%] with household income≤$40 000). Pa-
tients had comorbidities common in heart failure.

At baseline, the mean (SD) KCCQ overall summary scores
were 48.6 (17.4) in the intervention group and 45.3 (21.0) in the
usual care group, indicating high symptom burden and poor
functional status and quality of life. Most patients were seeing
a cardiologist (236 [75.2%]), and few were seeing a pain spe-
cialist (34 [10.8%]), mental health care clinician (41 [13.1%]), or
palliative care (16 [5.1%]) specialist. Throughout the study, par-
ticipation was comparable in the 2 groups (Figure).

In the intervention arm, 106 of 157 patients (67.5%) chose
fatigue or breathlessness as an initial symptom of focus, 29
(18.5%) chose pain, and 17 (10.8%) chose depression (Table 3).
The nurse spoke with patients a mean (SD) of 13.1 (5.7) times and
the social worker spoke with patients 10.1 (4.0) times. Most of
the team medical recommendations were to add, change, or dis-
continue medications (150 of 347 [43.2%]) or to order tests or
laboratory studies (125 of 347 [36.0%]). A mean of 285 of 347
team orders (82.1%) were completed by primary care clinicians.

The primary outcome of difference in change scores on the
KCCQ at 6 months did not differ significantly between groups:
the mean KCCQ score improved 5.5 points in the intervention
arm and 2.9 points in the control arm (difference, 2.6; 95% CI,
–1.3 to 6.6; P = .19) (Table 4). Intervention effect on KCCQ dif-
fered by site (site 1 [n = 191]: effect size, 0.10; site 2 [n = 84]:
effect size, 0.07; site 3 [n = 42]: effect size, 0.60) and ejection
fraction (heart failure with reduced ejection fraction: effect size,
0.28; heart failure with preserved ejection fraction: effect size,
–0.03). Among secondary outcomes, depressive symptoms im-
proved with CASA (the effect size was –0.34 at 3 months
[P = .01] and –0.29 at 6 months [P = .02]). This effect per-
sisted at 12 months (effect size, –0.36; P = .006). Fatigue also
improved with CASA at 6 months (effect size, –0.30; P = .02),
yet this change did not persist at 12 months (effect size, –0.18;
P = .16). Anxiety improved with CASA at 3 months (effect size,
–0.28; P < .001), although the improvement at 6 months did
not reach statistical significance (effect size, –0.21; P = .09).
There were no changes in overall symptom distress, pain, or
shortness of breath.

Table 2. Characteristics of Participants

Characteristic

Participants, No. (%)
CASA Intervention
(n = 157)

Usual Care
(n = 157)

Age, mean (SD), y 64.5 (10.9) 66.5 (11.8)

Male sex 128 (81.5) 119 (75.8)

White race 111 (70.7) 115 (73.2)

Employment status

Retired 73 (46.5) 72 (45.9)

Disabled 50 (31.8) 48 (30.6)

Employed 18 (11.5) 22 (14.0)

Educational level

Less than high school graduate 6 (3.8) 13 (8.3)

High school graduate or GED 46 (29.3) 30 (19.1)

Some college 58 (36.9) 62 (39.5)

College graduate 28 (17.8) 28 (17.8)

Any postgraduate education 19 (12.1) 23 (14.6)

Income, $

≤20 000 62/149 (41.6) 66/150 (44.0)

20 001-40 000 39/149 (26.2) 36/150 (24.0)

40 001-60 000 29/149 (19.5) 27/150 (18.0)

>60 000 19/149 (12.8) 21/150 (14.0)

Medical history

Hypertension 131 (83.4) 123 (78.3)

Diabetes 84 (53.5) 88 (56.1)

Obstructive sleep apnea 72 (45.9) 70 (44.6)

Atrial fibrillation or atrial flutter 59 (37.6) 60 (38.2)

Myocardial infarction 57 (36.3) 55 (35.0)

Chronic obstructive pulmonary
disease

54 (34.4) 57 (36.3)

Depression 52 (33.1) 61 (38.9)

Percutaneous coronary
intervention

38 (24.2) 35 (22.3)

Coronary artery bypass graft 33 (21.0) 21 (13.4)

Stroke or transient ischemic
attack

17 (10.8) 24 (15.3)

Implantable cardiac defibrillator 21 (13.4) 19 (12.1)

Biventricular implantable
cardiac defibrillatora

24 (15.3) 11 (7.0)

Heart failure characteristics

Ischemic cause 73 (46.5) 69 (43.9)

Left ventricular ejection fractionb

Normal 57/150 (38.0) 64/149 (43.0)

Mildly reduced 28/150 (18.7) 18/149 (12.1)

Moderately reduced 30/150 (20.0) 22/149 (14.8)

Severely reduced 35/150 (23.3) 45/149 (30.2)

New York Heart Association class

1 5 (3.2) 12 (7.6)

2 55 (35.0) 46 (29.3)

3 75 (47.8) 75 (47.8)

4 20 (12.7) 24 (15.3)

Medications

ACE inhibitor or ARB 125 (79.6) 118 (75.2)

β-Blockerc 142 (90.4) 124 (79.0)

Aldosterone receptor antagonist 54 (34.4) 47 (29.9)

Opiate 52 (33.1) 51 (32.5)

Antidepressant 45 (28.7) 46 (29.3)

(continued)
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Mortality at 12 months was similar in both arms (10 of 157
patients died receiving CASA, and 13 of 157 patients died re-
ceiving usual care; P = .52). The distribution of the number of
hospitalizations among patients was not statistically differ-
ent between arms (CASA, 18 patients with 1 hospitalization and
9 with ≥2 hospitalizations; usual care, 30 patients with 1 hos-
pitalization and 6 with ≥2 hospitalizations; P = .61). There were
no harmful adverse events attributed to the intervention.

Discussion
To our knowledge, the CASA trial is the first clinical trial of a
palliative and psychosocial collaborative care intervention for
patients with heart failure. Study strengths included the rela-
tively large number of patients with heart failure and re-
duced health status, the diverse patient population enrolled
from disparate health systems, and the use of a central team
that provided care to patients at the 3 health systems. In this

multisite trial of 314 patients with heart failure and reduced
health status, the CASA intervention did not demonstrate im-
proved overall heart failure–specific health status compared
with usual care. Among secondary outcomes, depressive symp-
toms and fatigue improved with the intervention at 6 months
(anxiety improved at 3 months), while overall symptom dis-
tress, pain, and shortness of breath did not improve.

Several reasons could account for the lack of intervention
effect on heart failure–specific health status. The interven-
tion may not have been of adequate intensity. Although the
rate of medical order completion was high, it was less than
100%, which may have diminished the intervention effect. The
heart failure–specific health status measure, the KCCQ, is
weighted toward symptoms and function and may not have
captured the effect demonstrated by other palliative care in-
terventions on measures weighted more toward the social, fam-
ily, and emotional components of quality of life.35,36 The co-
hort, while demonstrating significantly reduced baseline health
status, had relatively low rates of death and hospitalization
compared with large ambulatory cohorts of patients with heart
failure. This difference may have limited modifiable heart fail-
ure–related contributors that could be affected by the inter-
vention. The baseline KCCQ score was lower in the control arm,
which may have led to more regression to the mean, limiting

Table 2. Characteristics of Participants (continued)

Characteristic

Participants, No. (%)
CASA Intervention
(n = 157)

Usual Care
(n = 157)

Specialty care

Cardiologist 120/155 (77.4) 116/150 (77.3)

Pain specialist 20/155 (12.9) 14/150 (9.3)

Mental health 22/155 (14.2) 19/150 (12.7)

Palliative care 9/155 (5.8) 7/150 (4.7)

Health status, depression, and
symptoms

KCCQ score mean, (SD)d 48.6 (17.4) 45.3 (21.0)

Positive results of depression
screeninge

75 (47.8) 74 (47.1)

PHQ-9 score, median (IQR) 9 (5-14) 9 (5-14)

Positive result of anxiety
screeningf

32 (20.4) 39 (24.8)

Lack of energyg 88 (56.1) 90 (57.3)

Shortness of breathg 64 (40.8) 89 (56.7)

Paing 66 (42.0) 70 (44.6)

Abbreviations: ACE, angiotensin-converting enzyme inhibitor; ARB, angiotensin
receptor blocker; CASA, Collaborative Care to Alleviate Symptoms and Adjust to
Illness; GED, General Educational Development; KCCQ, Kansas City
Cardiomyopathy Questionnaire; PHQ-9, 9-item Patient Health Questionnaire.
a P = .02.
b Left ventricular ejection fraction was available for 150 patients in the usual

care group and 149 patients in the intervention group (normal, �50%; mildly
reduced, 40%-49%; moderately reduced, 30%-39%; severely reduced,
<30%).

c P = .005.
d The KCCQ overall summary score range is from 0 to 100; higher numbers

indicate better health status.
e Depression was measured using the PHQ-9; a score of 10 or higher is

considered a positive screening result for depression.
f Anxiety was measured using the Generalized Anxiety Disorder

Questionnaire-7; a score of 10 or higher is considered a positive screening
result for anxiety.

g Lack of energy, shortness of breath, and pain measured using single items
from the Memorial Symptom Assessment Scale; percentage of participants
reporting the symptom “quite a bit” or “very much bothersome.” P = .005 for
difference in proportion of those with bothersome shortness of breath.

Table 3. Intervention Process

Characteristic Value
Initial target symptom, No. (%)

Fatigue or breathlessnessa 106 (67.5)

Pain 29 (18.5)

Depression 17 (10.8)

Other 5 (3.2)

Nurse visits

Visits per patient, mean (SD) 13.1 (5.7)

Time per visit, mean (SD), min 25.3 (23.9)

Social worker visits

Visits per patient, mean (SD) 10.1 (4.0)

Time per visit, mean (SD), min 33.6 (26.0)

Recommendations, No./Total No. (%)

Add, change, or discontinue medication

Recommended 150/347 (43.2)

Completed 130/150 (86.7)

Order test (eg, imaging, ECG, pulmonary
function tests) or laboratory (eg, metabolic
panel, thyrotropin, testosterone)

Recommended 125/347 (36.0)

Completed 105/125 (84.0)

Consult another service (physical or
occupational therapy, mental health, nutrition)

Recommended 72/347 (20.8)

Completed 50/72 (69.4)

Overall

Recommended 347 (100)

Completed 285/347 (82.1)

Abbreviation: ECG, electrocardiogram.
a Breathlessness and fatigue were combined, as they had similar assessments.
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our ability to detect an intervention effect. Finally, it is pos-
sible that the study was underpowered to detect a more mod-
est intervention effect.

The improvement in depression without improvement in
heart failure–specific health status raises questions about the
relationship between these 2 facets of the patient experi-
ence. Longitudinal studies demonstrate that depression and
heart failure–specific health status are connected in patients
with heart failure5; however, in both this trial and a previous
trial,37 improvements in depression were not associated with
improvements in heart failure–specific health status, a key
component of the study conceptual model. The link between
depression and quality of life outcomes is strongest in ran-
domized clinical trials that enroll only patients with
depression.24,38 This link should be considered in future study
designs.

Depression and fatigue, both secondary outcomes, im-
proved with the CASA intervention. Anxiety also improved at

3 months, yet this effect did not reach statistical significance
at 6 months. Limited treatments exist for these common, both-
ersome symptoms in patients with heart failure.39-42 For ex-
ample, 2 randomized clinical trials of serotonin-specific reup-
take inhibitors failed to show improved depressive symptoms
in patients with heart failure.39,40 The effect of the CASA in-
tervention on depressive symptoms is at the upper end of ef-
fect sizes described in a meta-analysis of 37 collaborative care
trials for primary care patients with depression (mean effect
size, 0.025; 95% CI, 0.18-0.32).23 These findings should be
considered in the context of the CASA study population,
which included patients with varying degrees of severity of
depressive symptoms (half the patients screened positive
for depressive disorder and 23% had depressive disorder,
according to the 9-item Patient Health Questionnaire). The
effect on depressive symptoms persisted at 12 months,
which, for many patients, was 9 months after the interven-
tion completed.

Table 4. Change Scores Relative to Baseline and the Regression-Estimated Differences in Change Scores Between Groups

Characteristic

Intervention Group (n = 157) Control Group (n = 157) Difference
Between
Change Scores
(95% CI) P Value

Effect Size
(95% CI)a

Participants,
No.

Mean Observed
Change From
Baseline

Participants,
No.

Mean Observed
Change From
Baseline

Heart failure–specific
health status, KCCQ scoreb

At 3 mo 106 4.8 108 3.0 1.8 (−1.9 to 5.6) .34 0.12 (−0.13 to 0.38)

At 6 mo 121 5.5 121 2.9 2.6 (−1.3 to 6.6) .19 0.16 (−0.08 to 0.41)

Depressive symptom,
PHQ-9 scorec

At 3 mo 105 −2.1 105 −0.5 −1.6 (−2.7 to −0.4) .01 −0.34 (−0.60 to −0.08)

At 6 mo 121 −2.2 119 −0.8 −1.4 (−2.6 to −0.2) .02 −0.29 (−0.53 to −0.04)

Anxiety symptom,
GAD-7 scored

At 3 mo 110 −1.4 108 −0.3 −1.1 (−2.06 to −0.11) <.001 −0.28 (−0.53 to −0.03)

At 6 mo 124 −1.5 124 −0.6 −0.9 (−2.0 to 0.13) .09 −0.21 (−0.45 to 0.03)

Overall symptom distress,
GSDS scoree

At 3 mo 108 −0.3 108 −0.5 0.2 (−0.4 to 0.8) .57 0.08 (−0.17 to 0.33)

At 6 mo 124 −0.4 122 −0.5 0.1 (−0.5 to 0.7) .80 0.03 (−0.21 to 0.27)

Pain, PEG scoref

At 3 mo 110 −0.5 107 −0.8 0.3 (−0.3 to 0.9) .30 0.14 (−0.12 to 0.39)

At 6 mo 123 −0.5 124 −0.8 0.3 (−0.3 to 0.9) .35 0.11 (−0.13 to 0.36)

Fatigue, PROMIS scoreg

At 3 mo 107 −2.3 107 −1.1 −1.2 (−2.7 to 0.4) .14 −0.20 (−0.46 to 0.06)

At 6 mo 121 −2.8 127 −0.8 −2.0 (−3.6 to −0.4) .02 −0.30 (−0.55 to −0.06)

Dyspnea scoreh

At 3 mo 110 −0.7 113 −0.6 −0.1 (−0.7 to 0.4) .67 −0.05 (−0.31 to 0.20)

At 6 mo 124 −0.4 124 −0.5 0.1 (−0.5 to 0.7) .76 0.00 (−0.20 to 0.28)

Abbreviations: GAD-7, 7-item Generalized Anxiety Disorder Questionnaire;
GSDS, General Symptom Distress Scale; KCCQ, Kansas City Cardiomyopathy
Questionnaire; PEG, pain intensity (P), interference with enjoyment of life (E),
and interference with general activity (G); PHQ-9, 9-item Patient Health
Questionnaire; PROMIS, Patient-Reported Outcomes Measurement Information
System.
a Effect sizes are Cohen d; an effect size of 0.20 is small, 0.50 is moderate, and

0.80 is large.
b Heart failure–specific health status score range is from 0 to 100; a higher

number means better health status.
c Depressive symptom scores range from 0 to 27; a higher number means more

depressive symptoms.
d Anxiety symptom score range from 0 to 21; a higher number means more

anxiety symptoms.
e Symptom distress scores range from 0 to 10; a higher number means more

overall distress from symptoms.
f Pain scores range from 0 to 10; a higher number means more pain.
g Fatigue scores range from 0 to 32; a higher number means more fatigue.
h Dyspnea scores range from 0 to 10; a higher number means more shortness of

breath.
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The CASA trial studied a structured, scalable interven-
tion that could be integrated into outpatient care and could be
provided earlier in the course of the illness prior to the end of
life by nurses and social workers who collaborated with phy-
sicians. The CASA intervention differed from heart failure dis-
ease management and palliative care interventions by imple-
menting a structured, manualized psychosocial care protocol,
using a collaborative care model and structured guidelines to
address common burdensome symptoms chosen by pa-
tients. The next steps in research could include (1) testing in-
tervention components on specific outcomes (eg, psychoso-
cial care intervention for patients with depressive disorder or
fatigue); (2) studying the intervention in a higher-risk or more
ill population, as another study using specialist palliative care
has done,11 or an underserved or rural population; and (3) using
health information technology (eg, videoconference) to in-
crease the reach, intensity, or scalability of the intervention.
It is possible that further refinement of the intervention could
improve disease-specific health status.

Limitations
The generalizability of the study findings may be limited be-
cause recruitment occurred in 1 US region and because the

study population had a high proportion of men. Because of the
nature of the intervention, participants could not be blinded.
The missing patient-reported data rate of 21% at 6 months,
equivalent in both arms, is similar to other studies of seri-
ously ill populations.11,36,38 Because we did not use an atten-
tion control group or measure usual care clinician time spent
with patients, we cannot infer that the improvements in de-
pression and fatigue were related to specific components of
the intervention rather than nonspecific benefits from clini-
cian attention or participation in the psychosocial interven-
tion. Finally, there is a chance that specialist palliative care con-
sultation in the usual care arm may have improved outcomes
in the usual care group.

Conclusions
This multisite randomized clinical trial of the CASA interven-
tion did not demonstrate improved heart failure–specific health
status. Secondary outcomes of depression and fatigue, both
difficult symptoms to treat in heart failure, improved. Fur-
ther research is needed to test scalable models of outpatient
palliative care in heart failure to improve patient outcomes.
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