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IMPORTANCE The use of palliative care programs and the number of trials assessing their
effectiveness have increased.

OBJECTIVE To determine the association of palliative care with quality of life (QOL), symptom
burden, survival, and other outcomes for people with life-limiting illness and for their caregivers.

DATA SOURCES MEDLINE, EMBASE, CINAHL, and Cochrane CENTRAL to July 2016.

STUDY SELECTION Randomized clinical trials of palliative care interventions in adults with
life-limiting iliness.

DATA EXTRACTION AND SYNTHESIS Two reviewers independently extracted data. Narrative
synthesis was conducted for all trials. Quality of life, symptom burden, and survival were
analyzed using random-effects meta-analysis, with estimates of QOL translated to units of
the Functional Assessment of Chronic lliness Therapy-palliative care scale (FACIT-Pal)
instrument (range, 0-184 [worst-best]; minimal clinically important difference [MCID], 9
points); and symptom burden translated to the Edmonton Symptom Assessment Scale
(ESAS) (range, 0-90 [best-worst]; MCID, 5.7 points).

MAIN OUTCOMES AND MEASURES Quiality of life, symptom burden, survival, mood, advance care
planning, site of death, health care satisfaction, resource utilization, and health care expenditures.

RESULTS Forty-three RCTs provided data on 12 731 patients (mean age, 67 years) and 2479
caregivers. Thirty-five trials used usual care as the control, and 14 took place in the
ambulatory setting. In the meta-analysis, palliative care was associated with statistically and
clinically significant improvements in patient QOL at the 1- to 3-month follow-up
(standardized mean difference, 0.46; 95% Cl, 0.08 to 0.83; FACIT-Pal mean difference, 11.36]
and symptom burden at the 1- to 3-month follow-up (standardized mean difference, -0.66;
95% Cl, -1.25 to -0.07; ESAS mean difference, -10.30). When analyses were limited to trials
at low risk of bias (n = 5), the association between palliative care and QOL was attenuated but
remained statistically significant (standardized mean difference, 0.20; 95% Cl, 0.06 to 0.34;
FACIT-Pal mean difference, 4.94), whereas the association with symptom burden was not
statistically significant (standardized mean difference, -0.21; 95% Cl, -0.42 to 0.00; ESAS
mean difference, -3.28). There was no association between palliative care and survival
(hazard ratio, 0.90; 95% Cl, 0.69 to 1.17). Palliative care was associated consistently with
improvements in advance care planning, patient and caregiver satisfaction, and lower health
care utilization. Evidence of associations with other outcomes was mixed.

CONCLUSIONS AND RELEVANCE In this meta-analysis, palliative care interventions were
associated with improvements in patient QOL and symptom burden. Findings for caregiver
outcomes were inconsistent. However, many associations were no longer significant when
limited to trials at low risk of bias, and there was no significant association between palliative
care and survival.
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Palliative Care and Patient and Caregiver Outcomes

mproving quality oflife (QOL) in seriousillness is an inter-

national priority.? Palliative care focuses on improving QOL

and reducing suffering for seriously ill patients and their
families.® More than 65% of US hospitals have an inpatient pal-
liative care program.* Community- and outpatient-based mod-
els of palliative care delivery are increasing.®

A 2008 systematic review® and a 2011 narrative review”
both reported mixed evidence for the association between pal-
liative care and patient, family, and health care utilization out-
comes, as well as methodological shortcomings in the evi-
dence. Since 2011, additional randomized clinical trials (RCTs)
have reported that palliative care improves outcomes such as
QOL,® " symptom burden,®'° and survival.'>!* As a result, pal-
liative care has been included in international policy and
guidelines.!*1>

The aims of this study were to conduct a systematic re-
view of palliative care RCTs to provide an up-to-date sum-
mary of palliative care outcomes and to perform meta-
analyses to estimate the association of palliative care with
patient QOL, symptom burden, and survival.

Methods

This protocol-based systematic review and meta-analysis
(PROSPERO ID: CRD42014013696)"€ was conducted in accor-
dance with the Cochrane Handbook for Systematic Reviews
of Interventions.'”

Identification and Selection of Studies

We searched MEDLINE, EMBASE, CINAHL, and Cochrane
Library’s CENTRAL from inception to July 22, 2016. A health
sciences librarian (M.K-F.) developed, piloted, and executed
the searches (eText 1 in the Supplement). Searches excluded
pediatric and non-English-language articles.

Study Eligibility

Tworeviewers (D.K. and L.H.) independently evaluated all rec-
ords for eligibility (eTable 1 in the Supplement). Disagree-
ments were resolved by consensus with 2 other authors (J.C. and
Y.S.). The RCTs investigating palliative care interventions tar-
geting adult patients (=18 years) with life-threatening illness that
reported on at least 1 of 9 patient-level outcomes were in-
cluded: QOL, symptom burden, mood, survival, advance care
planning, site of death, resource utilization, health care expen-
ditures, and satisfaction with care. Interventions were in-
cluded if they comprised at least 2 of 8 possible domains of pal-
liative care, as defined by the National Consensus Project for
Quality Palliative Care.'® Interventions that treated a single
symptom (eg, opioids for dyspnea), targeted only one pallia-
tive care domain (eg, advance care planning only), or did not
target patients (eg, caregiver-only interventions) were ex-
cluded. Trials with usual care, waitlist, or attention control com-
parators were included.

Data Extraction and Risk of Bias Assessment
Two of 4 investigators (D.K., J.C., N.C.E., J.H.) used struc-

tured, customized forms to extract information from each

jama.com

Original Investigation Research

Key Points

Question s palliative care associated with improved patient and
caregiver outcomes?

Findings In this meta-analysis of randomized clinical trials,
palliative care was associated with improvements in quality of life
and symptom burden but not with improved survival. However,
results were attenuated and some of these associations were no
longer statistically significant when analyses were restricted to
trials at low risk of bias.

Meaning Palliative care may be associated with improved quality
of life and symptom burden for patients, but findings for caregiver
outcomes were mixed. However, the quality of evidence is limited.

trial’s primary and secondary reports. Risk of bias was inde-
pendently rated by 2 investigators (D.K., J.N.D-0.) using the
Cochrane Collaboration’s tool.!” Within each trial, risk of
bias was evaluated separately for subjective (eg, patient-
reported outcomes) and objective (eg, survival) outcomes.
Therefore, each trial has 2 summary risk-of-bias judgments,
1 regarding subjective outcomes and 1 for objective out-
comes. Detailed information regarding risk of bias assess-
ment is provided in eText 2 in the Supplement. Trial authors
were contacted to provide additional detail necessary to
render high or low judgments.

Synthesis

A narrative synthesis was conducted for all trials. In addi-
tion, patient QOL, symptom burden, and survival outcomes
were selected a priori for meta-analysis. Quality of life
and symptom burden are considered to be primary targets
of palliative care interventions. However, the association
of palliative care and survival has been of considerable
interest.'?1929 Due to the variety of instruments used to
evaluate QOL and symptom burden, pooled effects were
summarized as standardized mean differences (SMDs), cal-
culated using a Hedges adjusted g estimator to correct for
small sample bias.?! If necessary, individual study results
were corrected for directionality such that higher QOL
scores represented better QOL, and lower symptom scores
indicated less symptom burden. Pooled SMDs were reex-
pressed as units of familiar instruments by multiplying
SMDs by the among-person SDs of the Functional Assess-
ment of Chronic Illness Therapy-palliative care scale
(FACIT-Pal)?? for QOL, and the Edmonton Symptom Assess-
ment Scale (ESAS)?3 for symptom burden (eText 3 in the
Supplement).?* Translations are provided to assist with
interpretation of results; however, due to differences in
study variances, inferences regarding statistical significance
of findings should be interpreted from SMD calculations.
The FACIT-Pal scores range from O (worst) to 184 (best).
Although the minimal clinically important difference
(MCID) is unknown for the FACIT-Pal, it has been suggested
that MCIDs for total Functional Assessment of Cancer
Therapy (FACT) scores, including the FACIT-Pal, are 4% to
6% of a measure’s overall score.?> A midrange bound of 5%
equals 9 points on the FACIT-Pal. Edmonton Symptom
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Assessment Scale scores range from O (best) to 90 (worst).
The MCID for improvement in the ESAS total score is
5.7 points using the conservative within-patient change
approach.?®

Given heterogeneity across trials, DerSimonian-Laird ran-
dom effects models were constructed using Stata version 13
(StataCorp). All significance tests were 2-tailed, with P < .05
considered statistically significant. The proportion of variabil-
ity in point estimates attributable to between-study hetero-
geneity was quantified by the I? statistic*! and interpreted quali-
tatively as low (25%-50%), moderate (50%-75%), and high
(75%-100%).2” Heterogeneity was also examined using t>and
Cochrane Q statistics. All studies included in the meta-
analysis had comparable baseline characteristics between in-
tervention and control groups or outcome measurements ad-
justed by baseline scores.

To account for variability in the timing of study end points,
clinically relevant follow-up periods of 1to 3 and 4 to 6 months
were used. For studies that reported outcomes at more than
one time point within the same 1- to 3- or 4- to 6-month win-
dow, the last time point was analyzed. Outcomes reported be-
tween 2 time points were categorized with the earlier month.
Hazard ratios (HRs) were used as the treatment effect for sur-
vival. Hazard ratios were imputed when they were not pro-
vided using the log-rank approach.?8:2°

Sensitivity analyses were conducted to evaluate the
influence of risk of bias, the use of follow-up time windows
(vs 3- or 6-month discrete follow-up time points), and impu-
tation of HRs. Post hoc analyses were conducted to assess
whether associations varied according to setting and disease
(cancer only, noncancer only, or mixed-disease samples).
Univariable meta-regression was used to explore associations
between estimated effect sizes and publication year and
intervention intensity. Publication bias was assessed through
funnel plots and Egger tests. Statistical heterogeneity was
explored by modeling study-level characteristics using uni-
variable meta-regression.

. |
Results

Study Characteristics

Searches identified 6158 unique records, of which 200 were
potentially relevant based on initial screening (Figure 1). Fifty-
six articles were ultimately included, describing 43 trials that
involved 12 731 patients (mean age, 67 years) and 2479 care-
givers (eTables 2-4 in the Supplement). Thirty trials (69.7%)
included patients with cancer and 14 trials (32.5%) included
patients with heart failure, both of which diseases represent
the diagnoses most commonly requiring palliative care. Thirty-
one trials (72.0%) were conducted in the United States. Four-
teen trials (32.5%) were in ambulatory settings; 18 (41.8%),
home-based; and 11 (25.6%), hospital-based. Regarding sub-
jective outcomes, 24 trials (55.8%) were judged as having high
risk, 11 (25.6%) as unclear risk, and 7 (16.3%) as low risk of bias.
One trial did not evaluate subjective outcomes (eTables 5-6 in
the Supplement). Regarding objective outcomes, 19 trials
(44.1%) were judged as having high risk, 10 (23.2) as unclear
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Figure 1. Results of Literature Searches to Identify Randomized Clinical
Trials of Palliative Care Interventions

7153 Records identified
5761 Initial search (inception to
August 27, 2014)
1241 Updated search (inception
to July 22, 2016)
81 PubMed “Related Articles”
63 PubMed hand search
7 Hand search

995 Duplicates removed

6158 Records screened

5958 Excluded based on review of title,
abstract, or both

200 Full-text articles evaluated

144 Excluded
61 Did not meet palliative care definition
27 Not randomized clinical trials
21 Incorrect patient population
(not life-limiting illness)
17 Protocol papers or conference
abstracts
10 Patient not the primary target of
intervention
5 Did not report on prespecified
outcomes
2 Commentaries

1 Lacked enough detail of intervention
to warrant inclusion

56 Articles (43 trials) eligible for
inclusion in narrative synthesis

|

30 Articles (23 trials) eligible for
inclusion in meta-analysis

The specific reasons for exclusion of 5958 records at the title and abstract
screening stage were not recorded.

risk, and 3 (6.9%) as low risk of bias; 11 trials (25.6%) did not
evaluate objective outcomes.

Interventions addressed a median of 5 (range, 2-7) of 8 pal-
liative care components.'® Forty-two trials addressed physi-
cal and 39 trials addressed psychological aspects of care. No
interventions explicitly described cultural assessment asan as-
pect of the intervention or reported using culturally sensitive
materials (eFigure 1in the Supplement).

Fifteen RCTs evaluated caregiver outcomes. One had a
separate, yet concurrent caregiver-focused intervention.3° Four
included the patient and caregiver as a unit of care in a single
intervention,®* 5 invited but did not require a caregiver to
participate in a patient-focused intervention,3>° and 5 col-
lected caregiver data only, without a caregiver-focused
intervention. 044

Thirty-nine studies used parallel-group designs (35 with
ausual-care comparator, 2 with active comparators, and 2 with
attention controls). Five studies used waitlist designs, 2434547
with delay intervals ranging from 2 to 12 weeks. Most trials ran-
domized patients; 5 used cluster randomization.848-
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Figure 2. Random-Effects Meta-analysis of Randomized Clinical Trials on the Association Between Palliative Care and Patient Quality of Life

at 1- to 3-Month Follow-up

No. of Patients

Standardized Mean Favors | Favors
Source Intervention  Control Setting Instrument  Disease Difference (95% CI) Control | Intervention Weight, %
High risk of bias
Bakitas et al,20 2015 72 83 Home FACIT-Pal Cancer? 0.19(-0.13 t0 0.50) : 6.81
Clark et al,35 2013 54 63 Ambulatory FACT-G Cancerb 0.42 (0.06 t0 0.79) ] 6.70
Given et al,>4 2002 53 59 Home SF-36 Cancer¢ 0.21(-0.16 t0 0.58) 6.69
McCorkle et al,51 2015 36 56 Ambulatory FACT-G Cancerd -0.20 (-0.62 t0 0.22) 6.57
Northouse et al,32 2005 69 65 Ambulatory SF-36 Cancer® 0.09 (-0.25t0 0.43) 6.77
Sidebottom et al,® 2015 79 88 Hospital MLHFQ Heart failure 5.39 (4.74 t0 6.05) —— 5.87
Wong et al,10 2016 43 41 Home MQOL-HK  Heart failure 0.58 (0.15 to 1.02) 6.53
Subtotal (12=97.4%, P=.000) 0.93(-0.00 to 1.85) 45.94
Low risk of bias
Bakitas et al,>7 2009 108 97 Home FACIT-Pal Cancerf 0.12(-0.16 t0 0.39) 6.90
Higginson et al,12 2014 42 40 Ambulatory EQ5D Mixed9 0.05 (-0.38 t0 0.49) 6.54
Rummans et al,>° 2006 47 49 Ambulatory Spitzer Cancerd 0.16 (-0.24 t0 0.56) 6.62
Temel et al,60 2010 60 47 Ambulatory FACT-LTOI Cancer" 0.52 (0.13 to 0.90) 6.65
Zimmermann et al,8 2014 140 141 Ambulatory  FACIT-Sp Canceri 0.21(-0.03 t0 0.44) 6.96
Subtotal (12=0.0%, P=.500) 0.20(0.06 to 0.34) 33.67
Unclear risk of bias
Bekelman et al,13 2015 172 180 Home KCCQ Heart failure 0.01 (-0.20t0 0.22) 7.00
Grudzen et al,11 2016 39 30 Hospital FACT-G Cancer} -0.01 (-0.48t0 0.47) 6.42
Northouse et al,31 2013 198 104 Ambulatory FACT-G Cancerk -0.26 (-0.50 t0 -0.02) 6.96
Subtotal (12=33.3%, P=.223) -0.10(-0.30t0 0.09) 20.39
Overall (/12=94.8%, P <.001) 0.46 (0.08 t0 0.83) 100.00

-2 -1 0 1 2 3 4 5 6 7
Standardized Mean Difference (95% Cl)

For all trials, the P value for the pooled standardized mean difference (SMD) was
.02; 1%, 0.52; and Q, 268.18. For trials at low risk of bias, the P value for the
pooled the SMD was .01; T2, <0.0001; and Q, 3.36. For trials at high risk of bias,
the P value for the pooled SMD was .05; 12, 1.52; and Q, 233.84. For trials at
unclear risk of bias, the P value for the pooled SMD was .31; T2, 0.01; and Q,
3.00. Sample sizes in the figure are the number of patients analyzed at the
specific time points.

Error bars represent 95% Cls. The size of the shaded squares indicates study
weight. Diamonds represent pooled SMDs and 95% Cls. The vertical dashed
line indicates the pooled effect estimate, and the solid vertical line depicts
anull effect.

SF-36 indicates Short Form-36; EQ5D, EuroQol 5 Dimensions Questionnaire;
FACIT-Pal, Functional Assessment of Chronic lliness Therapy-Palliative;
FACT-L TOI, Functional Assessment of Cancer Therapy-Lung Treatment
Outcome Index; FACT-G, Functional Assessment of Cancer Therapy- General;
FACIT-Sp, Functional Assessment of Chronic lliness Therapy-Spirituality;
KCCQ, Kansas City Cardiomyopathy Questionnaire; MLHFQ, Minnesota Living

With Heart Failure Questionnaire; and MQOL-HK, McGill Quality of Life
Questionnaire-Hong Kong adaptation.

2 Solid or hematological cancers.

®Brain, gastrointestinal, head-neck, lung, and other cancers.

¢ Breast, colon, lung, and gynecological cancers, and lymphoma.
9 Not further specified.

€ Breast cancer.

f Gastrointestinal, lung, genitourinary, and breast cancers.

& Cancer, chronic obstructive pulmonary disease, interstitial lung disease,
and motor neuron disease.

" Non-small cell lung cancer.

I Lung, gastrointestinal, genitourinary, breast, and gynecological cancers.
J Breast, colon, lung, and other cancers.

“Breast, colon, lung, and prostate cancers.

Patient QOL
Quality of life was assessed in 24 studies (55.8%) (4576 pa-
tients), of those 129:10:20:32.35,44,48,51-55 yere at high risk;
5,1L13:31,42,56 yynclear risk; and 7,%12-33:57-60 Jow risk of bias. Six-
teen trials (67%) exclusively comprised patients with cancer.
Twelve trials (50%) evaluating QOL reported statistically sig-
nificant improvements related to palliative care. Of the 7 trials
at low risk of bias, 5 (71%) reported statistically significant
improvements,812:33.:57-60 §ix (85.7%) of which were con-
ducted in the ambulatory setting,?12-33-°860 and 5 (71.4%) in-
volved patients with cancer,®33-°7:59:¢0 with 2 of those involv-
ing outpatient specialist palliative care interventions.8-¢°
Fifteen trials evaluating QOL at the 1- to 3-month follow-up
could be pooled in meta-analysis; of these, 11 exclusively com-
prised patients with cancer, and 8 used ambulatory interven-
tions. Among these 15 trials, palliative care was associated with
statistically significant and clinically meaningful improve-
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mentin QOL at 1to 3 months (SMD, 0.46; 95% CI, 0.08 t0 0.83;
Figure 2; mean difference in FACIT-Pal units, 11.36; heteroge-
neity, ° = 94.8%). There was no association of palliative care
and QOL among 12 trials pooled with 4- to 6-month follow-up
(Figure 3).

In sensitivity analyses restricted to trials at low risk of
bias, palliative care was associated with improved QOL at the
1- to 3-month follow-up, but the point estimate was attenu-
ated (SMD, 0.20; 95% CI, 0.06-0.34; 5 trials; I? = 0.0%;
Figure 2; mean difference in FACIT-Pal units, 4.94 points)
and at the 4- to 6-month follow-up (SMD, 0.18; 95% CI, 0.05-
0.32; 5 trials; IZ = 0.0%; Figure 3; mean difference in FACIT-
Pal units, 2.96). Additional post hoc analyses related to dis-
ease or study setting demonstrated no associations between
palliative care and QOL (eFigures 2 and 3). Analyses using
discrete time points vs windows demonstrated a statistically
significant association at 3 months (eFigure 4), but not at 6
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Figure 3. Random-Effects Meta-analysis of Randomized Clinical Trials on the Association Between Palliative Care and Patient Quality of Life

at 4- to 6-Month Follow-Up

No. of Patients

Standardized Mean Favors | Favors
Source Intervention Control Setting Instrument  Disease Difference (95% Cl) Control | Intervention Weight, %
High risk of bias
Brannstrom et al,>2 2014 27 27 Home EQ-5D Heart failure 0.36 (-0.17 t0 0.90) 5.30
Clark et al,35 2013 51 59 Ambulatory FACT-G Cancer? -0.01(-0.38t00.37) 7.90
Given et al,54 2002 53 59 Home SF-36 Cancerb 0.49 (0.11t0 0.87) 7.86
Northouse et al,32 2005 69 65 Ambulatory SF-36 Cancer€ -0.01(-0.35t00.33) 8.63
Steel et al, %4 2016 15 12 Home FACT-G Cancerd 1.02 (0.21t0 1.83) 2.90
Subtotal (12=56.3%, P=.06) 0.28 (-0.03t0 0.58) 32.60
Low risk of bias
Bakitas et al,>7 2009 69 74 Home FACIT-Pal  Cancer® 0.23 (-0.10 to 0.56) 8.84
Lowther et al,8 2015 54 60 Ambulatory MOS-HIV HIV -0.02 (-0.38 t0 0.35) 8.04
Northouse et al,33 2007 112 123 Ambulatory FACT-G Cancerf 0.16 (-0.09 t0 0.42) 10.49
Rummans et al,>9 2006 39 43 Ambulatory  Spitzer Cancer9 0.00 (-0.43t00.43) 6.83
Zimmermann et al,8 2014 122 149 Ambulatory  FACIT-Sp Cancerh 0.32(0.08 t0 0.56) 10.85
Subtotal (12=0.0%, P=.52) 0.18 (0.05t0 0.32) 45.05
Unclear risk of bias
Bekelman et al,3 2015 164 167 Home KCCQ Heart failure  0.03 (-0.19 t0 0.24) 11.45
Northouse et al,31 2013 198 104 Ambulatory FACT-G Cancer' -0.34 (-0.57 to -0.10) 10.90
Subtotal (12=79.4%, P=.03) -0.15 (-0.51t0 0.20) 22.35
Overall (12=61.4%, P=.003) 0.12(-0.03,0.28) 100.00
= 0 1 2

Standardized Mean Difference (95% Cl)

For all trials, the P value for the pooled standardized mean difference (SMD)
was .12; T2, 0.04; and Q, 28.51. For trials at high risk of bias, the P value for the
pooled the SMD was .07; 12, <0.06; and Q, 9.15. For trials at low risk of bias,
the P value for the pooled SMD was .0T; T2 <0.0001; Q, 3.20. For trials at unclear
risk of bias, the P value for the pooled SMD was .41; T2, 0.05; and Q, 4.86.
Sample sizes in the figure are the number of patients analyzed at the specific
time points.

Error bars represent 95% Cls. The size of the shaded squares indicates study
weight. Diamonds represent pooled SMDs and 95% Cls. The vertical dashed
line indicates the pooled effect estimate, and the solid vertical line depicts
anull effect.

EQ-5D indicates EuroQol 5 Dimensions Questionnaire; FACT-G, Functional

Assessment of Cancer Therapy-General; FACIT-Pal, Functional Assessment of
Chronic lliness Therapy-Palliative; FACIT-Sp, Functional Assessment of Chronic

lliness Therapy-Spirituality; HIV, human immunodeficiency virus;
MOS-HIV, Medical Outcomes Study-HIV scale; KCCQ, Kansas City
Cardiomyopathy Questionnaire; and SF-36, Short Form-36.

2 Brain, gastrointestinal, head-neck, lung, and other cancers.

b Breast, colon, lung, and gynecological cancers, and lymphoma.

© Breast cancer.

9 Upper gastrointestinal cancers.

€ Gastrointestinal, lung, genitourinary, and breast cancers.

f Prostate cancer.

& Not further specified.

" Lung, gastrointestinal, genitourinary, breast, and gynecological cancers.

' Breast, colon, lung, and prostate cancers.

months (eFigure 5). Evidence of publication bias was
detected by an Egger test (P = .03), and from visual examina-
tion of an asymmetrical funnel plot (eFigure 6). Heteroge-
neity was explainable by study setting, with hospital-based
palliative care interventions showing stronger associations
with improved QOL (P = .04; eTable 7 in the Supplement).

Physical Symptoms
Of the 29 trials involving 10 105 patients and assessing physical
SyTIlptOmS, 17 had a hlgh HSk Ofbias,9,10,20,43-45,47-49,51,52,54,55,61—64
5 had an unclear risk of bias,3742-46:59:65 and 7 had a low
risk®12:33:57-60 of bias. Ten trials reported statistically signifi-
cant reductions in specific physical symptoms or a composite
symptom indicator,810:46-48:59-61.63 Of the 7 trials at low risk of
bias, 3 reported statistically significant reductions in symptom
burden.®>9:¢° All 3 included only patients with cancer and re-
ported findings as multisymptom composites; 2 of them used
specialist outpatient palliative care interventions.%c°

Ten trials involving 1813 participants were pooled in a meta-
analysis regarding symptom burden at the 1- to 3-month
follow-up810:12:20:43,46,54,57.60, 4 trials were judged as having
a low risk,®12:57:60 1 as unclear,*® and 5 as high risk of
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bias.?:10-20-43.54 pglliative care was associated with a statisti-
cally and clinically significant reduction in symptom burden
at the 1- to 3-month follow-up, but the analysis had ex-
tremely high heterogeneity (SMD, -0.66; 95% CI, -1.25 to
-0.07; P2 = 96.1%; Figure 4; mean difference in ESAS units,
-10.30). At the 4- to 6-month follow-up, palliative care was as-
sociated with improved symptom burden (SMD, -0.18; 95%
CI, -0.31to -0.05; I? = 0.0%; Figure 5; mean difference in ESAS
units, -2.80).

In sensitivity analyses limited to the 4 trials at low risk
of bias, palliative care was not associated with change in
symptom burden at the 1- to 3-month follow-up (SMD,
-0.21; 95% CI, -0.42 to 0.00; I = 42.1%; Figure 4; mean dif-
ference in ESAS units, -3.28; 4 trials). Nor was it associated
with change in symptom burden at the 4- to 6-month
follow-up (SMD, -0.13; 95% CI, -0.27 to 0.01; I? = 0.0%;
Figure 5; mean difference in ESAS units, -2.03, 4 trials).
Additional post hoc analyses related to disease, setting, or
discrete time point assessment revealed no associations
between palliative care and symptom burden (eFigures 7-9).
There was no evidence of publication bias (eFigure 10).
Heterogeneity was largely explained by study setting, with
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Figure 4. Meta-analysis of Randomized Clinical Trials on the Association Between Palliative Care and Symptom Burden
at 1- to 3-Month Follow-up

No. of Patients

_ " Standardized Mean Favors | Favors
Source Intervention Control Setting Instrument Disease Difference (95% ClI) Intervention | Control Weight, %
High risk of bias
Bakitas et al,20 2015 72 83 Home QUAL-E Cancer? 0.28 (-0.03 t0 0.60) |t 10.22
Farquhar et al,43 2016 41 38 Home NRS Mixed® -0.01 (-0.45t0 0.43) = - 9.95
Given et al,>4 2002 53 60 Home SES Cancer¢ -0.29 (-0.66 t0 0.08) :Lr 10.11
Sidebottom et al,2 2015 79 88 Hospital ESAS Heart failure -4.51 (-5.09 to -3.94) —a— i 9.57
Wong et al,10 2016 43 41 Home CHFQ Heart failure -0.60 (-1.04 to -0.16) '+ 9.95
Subtotal (12=98.1%, P<.001) -1.01(-2.37 t0 0.34) <>> 49.80
Low risk of bias
Bakitas et al,>7 2009 109 100 Home ESAS Cancerd -0.35(-0.62 t0 -0.07) .- 10.30
Higginson et al, 12 2014 42 40 Ambulatory NRS SOB Mixed® -0.15(-0.59t0 0.28) —— 9.96
Temel et al,%0 2010 60 47 Ambulatory FACT-LLCS Cancerf -0.42 (-0.80 to -0.03) | 10.08
Zimmermann et al,8 2014 151 149 Ambulatory ESAS Cancer9 -0.00(-0.23t00.22) - 10.37
Subtotal (12=42.1%, P=.16) -0.21 (-0.42 to -0.00) 40.71
Unclear risk of bias
Edmonds et al,46 2010 25 21 Ambulatory POS Multiple sclerosis -0.75 (-1.35to -0.15) —— 9.49
Overall (12=96.1%, P <.001) -0.66 (-1.25 t0 -0.07) <> 100.00
6 5 4 3 2 1 0 1 2
Standardized Mean Difference (95% CI)
For all trials, the P value for the pooled standardized mean difference (SMD) NRS SOB, Numerical Rating Scale Shortness of Breath; POS, Palliative Outcomes
was .03; 12, 0.86; and Q, 230.90. For trials at high risk of bias, the P value for Scale; QUAL-E, Quality of Life at the End of Life; and SES, Symptom
the pooled the SMD was .14; T2, 2.34; and Q, 215.72. For trials at unclear risk of Experience Scale.
bias, thef’va!ue for t_he pooled SMD was .01; tz'.<0'000]; and Q, 230.90._ _ 2 Solid or hematological cancers.
S_ample sizesin the figure are the number of patients analyzed at the specific 5COPD or other source of dyspnea.
time points.
Error bars represent 95% Cls. The size of the shaded squares indicates study “Breast, colon, lung, and gynecological cancers, and lymphoma.
weight. Diamonds represent pooled SMDs and 95% Cls. The vertical dashed 9 Gastrointestinal, lung, genitourinary, and breast cancers.
line indicates the pooled effect estimate, and the solid vertical line depicts © Cancer, COPD, heart failure, interstitial lung disease, motor neuron disease.
anull effect. f Non-small cell lung cancer.
CHFQ indicat.es Chronic Heart Failure Questionnaire; COPD, chronic obstructive 8 Lung, gastrointestinal, genitourinary, breast, and gynecological cancers.
pulmonary disease; ESAS, Edmonton Symptom Assessment Scale;
FACT-L LCS, Functional Assessment of Cancer Therapy-Lung Lung Cancer Scale;
Figure 5. Meta-analysis of Randomized Clinical Trials on the Association Between Palliative Care and Symptom Burden
at 4- to 6-Month Follow-up
No. of Patients Standardized Mean Favors | Favors
Source Intervention Control Setting Instrument  Disease Difference (95% Cl) Intervention | Control Weight, %
High risk of bias
Given et al,>4 2002 53 60 Home SES Cancer? -0.41(-0.79 to -0.04) —.+ 12.05
Steel et al,*4 2016 15 12 Home BPI CancerP -0.66 (-1.44t00.12) — 2.74
Subtotal (12=0.0%, P=.58) -0.46 (-0.79t0 -0.12) <>: 14.79
Low risk of bias i
Bakitas et al,>7 2009 73 76 Home ESAS Cancer¢ -0.13 (-0.45t0 0.19) —.— 16.26
Lowther et al,>8 2015 54 60 Ambulatory APOS HIV -0.15(-0.52t00.22) —'l— 12.40
Northouse et al,332007 112 123 Ambulatory 0SQ Cancerd -0.06 (-0.31 t0 0.20) il 25.64
Zimmermann et al,8 2014 131 155 Ambulatory ESAS Cancer® -0.19(-0.43t0 0.04) t 30.91
Subtotal (12=0.0%, P=.89) -0.13(-0.27 t0 0.01) IO 85.21
Overall (12=0.0%, P=.55) -0.18 (-0.31 to -0.05) <> 100.00
2 1 0 1
Standardized Mean Difference (95% Cl)
For all trials, the P value for the pooled standardized mean difference (SMD) APOS indicates African Palliative Outcomes Scale; BPI, Brief Pain Inventory;
was .01; T2, <0.0001; and Q, 3.97. For trials at low risk of bias, the P value for ESAS, Edmonton Symptom Assessment Scale; HF, heart failure; HIV, human
the pooled the SMD was .06; T2, <0.0001; and Q, 0.62. For trials at high risk immunodeficiency virus; MS, multiple sclerosis; 0SQ, Omega Symptom
of bias, the P value for the pooled SMD was .0T; 2, <0.0007; and Q, 0.31. Questionnaire; and SES, Symptom Experience Scale.
S_ample‘sizes in the figure are the number of patients analyzed at the specific 2 Breast, colon, lung, and gynecological cancers and lymphoma.
time points. b . .
Upper gastrointestinal cancers.
Error bars represent 95% Cls. The size of the shaded squares indicates study ¢ Gastrointestinal, lung, genitourinary, and breast cancers
weight. Diamonds represent pooled SMDs and 95% Cls. The vertical dashed ' ! Y. ’
line indicates the pooled effect estimate, and the solid vertical line depicts 9Prostate cancer.
anull effect. € Lung, gastrointestinal, genitourinary, breast, and gynecological cancers.
jama.com JAMA November 22/29,2016 Volume 316, Number20 2109

Copyright 2016 American Medical Association. All rights reserved.

Downloaded From: http://jamanetwork.com/ by a Mayo Clinic Library User on 12/01/2016


http://www.jama.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2016.16840

2110

Research Original Investigation

Palliative Care and Patient and Caregiver Outcomes

Figure 6. Meta-analysis of Randomized Clinical Trials on the Association Between Palliative Care and Survival

No. of Participants

Intervention  Control Hazard Ratio Favors : Favors
Source Total Deaths Total Deaths Setting Disease (95% ClI) Intervention | Control Weight, %
High risk of bias
Sidebottom et al,% 2015 116 NR 116 NR Hospital Heart failure  1.90 (0.88 to 4.10) }4-7 7.62
Temel et al,%0 2010 77 56 74 49 Ambulatory  Cancer? 0.59 (0.39t0 0.88) — 14.48
Subtotal (12=85.8%, P=.008) 1.01(0.32t03.17) <> 22.09
Low risk of bias i
Bakitas et al,>7 2009 161 112 161 119 Home Cancerb 0.82 (0.64t0 1.07) —I:Lf 18.02
Unclear risk of bias i
Bekelman et al, 13 2015 187 8 197 19 Home Heart failure  0.45 (0.21 to 0.96) %75 7.80
Gade et al,%5 2008 275 173 237 132 Hospital Mixed® 1.22(0.98t0 1.53) i i 18.80
Grudzen et al,11 2016 69 41 67 44 Hospital Cancerd 0.70(0.46 t0 1.07) —I—:rf 13.88
Jordhoy et al,>% 2000 235 219 199 176 Home Cancer® 1.18(0.97 to 1.44) i —— 19.41
Subtotal (12=72.7%, P=.01) 0.95(0.70to 1.29) g 59.89
Overall (12=75.3%, P <.001) 0.90 (0.69t0 1.17) > 100.00
0.2 110 5.0

Hazard Ratio (95% Cl)

For all trials, the P value for the pooled hazard ratio (HR) was .44; t2, 0.08; and
Q, 24.29. For trials at low risk of bias, the P value for the pooled the HR was .14;
12, <0.0007; and for Q, <0.0001. For high risk of bias, the P value for the pooled
HR was .99; T2, <0.59; and Q, 7.03. For unclear risk of risk of bias the P value for
the pooled HR was .74; 12, 0.06; and Q, 10.98. Sample sizes in the figure are the
number of patients analyzed at the specific time points.

Error bars represent 95% Cls. The size of the shaded squares indicates study
weight. Diamonds represent pooled HRs and 95% Cls. The vertical dashed line
indicates the pooled effect estimate, and the solid vertical line depicts a null
effect (ie, HR, 1).

2 Non-small cell lung cancer.
b Gastrointestinal, lung, genitourinary, and breast cancers.

€ Cancer, heart failure, chronic obstructive pulmonary disease, end-stage renal
disease, stroke, and dementia.

dBreast, colon, lung, and other cancers.

€ Gastrointestinal, lung, breast, gynecological, genitourinary, kidney, lymphoma,
skin, and other cancers.

hospital-based palliative care interventions showing stron-
ger associations with improved symptom burden (P < .001;
eTable 7 in the Supplement).

Survival

Survival was assessed in 17 trials involving 8196 patients; 10 trials
were judged as having high risk of bias,-20:34.39.49.52.55.60.67.68
5asunclear risk,13->9:6>:66 gand 2 as low risk.'?->” One trial speci-
fied survival as a primary outcome.?° The 2 trials at low risk of
bias reported conflicting findings. A telepalliative care interven-
tion for patients with advanced cancer reported no effect on sur-
vival (HR, 0.82; 95% CI, 0.64-1.07),2° whereas a trial of inte-
grated palliative and respiratory care for dyspnea, which included
survival as a safety outcome, reported greater survival at 6
months (94% vs 75%, P = .048).!? Three additional trials (2 at high
risk of bias,?%:¢° 1 at unclear risk'®) reported statistically signifi-
cant improvements in survival.

Seven trials involving 2184 patients that assessed sur-
vival were pooled in a meta-analysis.®!1:130:57.60:65 Ope trial
was rated as having low risk of bias, summarized above.!?
There was no association between palliative care and sur-
vival (HR, 0.90; 95% CI, 0.69-1.17; IZ = 75.3%; Figure 6). Post
hoc analyses related to disease, setting, or imputation of HRs
identified no significant associations of palliative care and
survival (eFigures 11-13). No evidence of publication bias was
detected (eFigure 14). Heterogeneity of estimates could not
be explained by study-level characteristics (eTable 7 in the
Supplement).
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Patient Mood

There was mixed evidence from 23 trials involving 4175 pa-
tients regarding the association of palliative care with mood. Of
the 23 trials, 13 were judged as high risk,®-20-3543-45.47.48,51,55,62-64
5asunclear risk, 337426 and 5 as low risk of bias.'?°7-° Over-
all, 7 trials reported statistically significant improvements in
mood related to palliative care®!348:57-60; of these, 4 were at low
risk of bias.>”-®° Of the 5 trials at low risk of bias,'?>>”-6° 4 re-
ported statistically significant improvements in mood.>”-¢°

Advance Care Planning

Advance care planning was assessed in 10 trials involving 6525
patients; 7 trials were judged as having high risk of
bias,?-39-48:49:55,61.68 ) a5 unclear risk,®>°® and 1 as low risk.®°
Among the 5 trials that reported statistically significant
improvements,®-39:61:65.66 3 were at high risk of bias®**¢! and
2 were of unclear risk of bias.®>® One trial at low risk of bias,
a trial of early specialist palliative care in patients with lung
cancer, demonstrated no association with documentation of
resuscitation preferences (P = .05).6°

Site of Death

Eight trials involving 1556 patients assessed site of death with
mixed results; of these, 5 trials were judged as having high risk
of bias?0-48:67:69.70 and 3 as unclear risk.”%-°®"! Three trials re-
porting statistically significant increases in at-home
death,>%%”"2 tested home-based interventions. Of these, 2 were
large trials involving 744 patients were at unclear risk of
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bias,>*”* and 1 was a medium-sized trial that involved 167 pa-
tients was at high risk of bias.®”

Resource Utilization and Expenditures
Twenty-four trials involving 4794 patients assessed resource
utﬂization9-13,20,34,37,38,42,48,50,52,55,57,60,61,63,65,66,68,69,71,73; Of
these, 11 reported significantly decreased utilization among pal-
liative care recipients.10’34’37'38’48’50’52’65’66’71’73

Hospital utilization was assessed in 20 trials involving 4329
patients; of these, 11 trials were judged as having high risk of
bias’9,10,20,34,48,52,55,61,63,67,69 7 as unclear I‘isk’11,13,37,42,65,66,71
and 2 as low risk.'>°7 Neither of 2 trials at low risk of bias dem-
onstrated statistically significant differences in length of
stay.!” Five trials, all of home-based interventions involv-
ing either heart failure or mixed-disease samples, reported sig-
nificant reductions in hospital utilization'©-34-52-67.71; of these,
4 were judged at high risk of bias,'°-3+°267 and 1 at unclear risk.”*

Six trials involving 1360 patients assessed hospice use; of
these, 3 trials were judged as having high risk of bias®~>>*® and
3 as unclear risk.'"6>7! Qverall, 1 trial involving 517 partici-
pants and judged as having an unclear risk of bias that as-
sessed inpatient specialist palliative care consultation re-
ported significantly longer hospice stays among intervention
patients (median, 24 vs 12 days; P = .04), although the overall
percentage of patients admitted to hospice did not differ be-
tween groups (P = .50).%°

Four trials involving 704 patients evaluated the use of in-
tensive nonpalliative services (eg, chemotherapy within the
last 14 days of life, no hospice care, or admission to hospice
<3 days before death), of which 1trial was judged as having high
risk of bias,?° 2 as unclear risk,>”°° and 1as low risk.®° The trial
atlowrisk reported no association between palliative care and
intensive, nonpalliative services (P = .05).%°

Twelve trials involving 6892 patients assessed health care
expenditures; of these 7 trials were judged as having high risk
of bias,3%39:43:47-49.67 4 a5 unclear risk,>”4%¢>7! and 1 as low
risk.!? Only 1 trial was considered at low risk of bias, a multi-
disciplinary palliative intervention for patients with refrac-
tory dyspnea. This trial reported no differences in 6-week mean
costs (£1402 vs £1408).!2 Of the 4 trials that reported signifi-
cant reductions in expenditures favoring the intervention, 2
were at high risk®#¢” and 2 were at unclear risk of bias.®>”* None
of the trials in this review demonstrated increased overall
health care expenditures related to palliative care.

Satisfaction With Care

Patient satisfaction with care was assessed in 11 trials involv-
ing 2690 patients; of these 6 trials were judged as having high
risk of bias,0:34:39:48,64.67 4 ag unclear risk,>”#>%>"'1 as low risk.®
Overall, 7 trials reported a significant improvement in satis-
faction among palliative care recipients,®3437:39:6571 includ-
ing 1 trial that assessed and was judged at low risk of bias.®

Caregiver Outcomes

Fifteen trials involving 2479 caregivers with 8 trials judged as
having high risk, 4 as unclear risk, and 3 as low risk of bias in-
cluded subjective caregiver outcomes. Of 7 trials assessing
caregiver QOL,3033:35:41.:44 three31:33-44 showed benefit in 1 or
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more QOL domain at 1 or more time point. However, only 1 trial
was at low risk of bias.** Of 5 studies assessing caregiver
mood,30-35:3743:44 tyy030:37 showed benefit at 1 or more time
points. Of these, one was at high risk of bias®>° and the other
had an unclear risk of bias.?” Out of 7 studies?°33-26-40-41 eyalu-
ating caregiver burden, three3°-3233 reported benefit in at least
1domain at 1 or more time points, although only 1 was at low
risk of bias.>? Caregiver satisfaction was measured in 5 stud-
ies. Of these,3*37-39:42 four3+-37-3% showed higher scores among
intervention groups; however, 3 were at high risk of bias3#-3%:39
and 1 was at unclear risk.>”

|
Discussion

In this meta-analysis, palliative care interventions were asso-
ciated with significant improvements in QOL and symptom
burden but not in 1- to 3-month survival. However, because
of marked heterogeneity among trials in methodological
quality and rigor, there was weak evidence for these associa-
tions. When sensitivity analyses were restricted to trials at
low risk of bias, associations between palliative care and QOL
remained statistically significant but not clinically important
and associations with symptom burden were no longer statis-
tically significant. Of the outcomes narratively synthesized,
palliative care was associated with improved advance care
planning, greater patient and caregiver satisfaction with care,
and lower health care utilization. There was mixed evidence
of associations of palliative care with site of death; patient
mood; health care expenditures; and caregiver QOL, mood,
or burden.

This study adds to the literature by (1) including 23 trials
published since a 2008 systematic review® and 29 trials not
included in the 2011 narrative review,’ (2) by evaluating risks
of bias and methodological limitations in each trial, and (3) by
conducting a systematic review that includes a meta-analysis
of 3important outcomes. Although these analyses provide in-
creased evidence for the association of palliative care with sev-
eral patient and caregiver outcomes, particularly for patients
with advanced cancer, the results should be interpreted cau-
tiously given persistent methodological limitations. High-
quality palliative care studies with innovative and context-
specific methods are needed that are responsive to the
complexities of conducting research in seriously ill popula-
tions are needed.””*

Although all included trials involved patients with life-
limiting illness, there was wide variability across samples. This
is consistent with the concept that palliative care is appropri-
ate at any stage of life-limiting illness, including patients less
severely ill.2 However, the effects of palliative care may be more
difficult to demonstrate among people with less symptom bur-
den or QOL impairment. Future meta-analyses should ac-
count for this diversity between studies, to avoid ceiling and
floor effects.

Survival was reported as an outcome in recent trials, al-
thoughimproving survival is not an aim of palliative care.? Only
one trial specified survival as a primary end point.2° Given that
some clinicians and members of the lay public view palliative
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care negatively due to an unfounded belief that it may shorten
survival,”®”” it is important to note that no trial showed a de-
crease in survival from palliative care.

The association of palliative care with caregiver out-
comes was mixed. Three explanations may clarify these seem-
ingly discrepant findings. First, many of the reviewed inter-
ventions did not specifically target caregivers. Included trials
were typically patient focused. Second, of palliative care in-
terventions that targeted caregivers, there was considerable
variability in their type and delivery. Third, care needs of pa-
tients with life-limiting illness change as patient health dete-
riorates. Hence, despite training in coping skills, caregivers may
feel burdened by having to adapt to these changing needs. Be-
cause we excluded caregiver-focused interventions, the out-
comes presented reflect only caregiver outcomes of patient-
focused palliative care interventions.

Strengths and Weaknesses

This review used a broad search for palliative care RCTs to de-
tect interventions consistent with the philosophy or compo-
nents of palliative care, including interventions that may not
be explicitly described as palliative care. Consequently, this re-
view includes a wide spectrum of palliative care delivery mod-
els, with interventions ranging from interdisciplinary special-
ized palliative care to those in which palliative care domains
were delivered by a nonpalliative care specialist. Although all
interventions met our prespecified definition of “palliative
care,” their diversity likely introduced heterogeneity into the
meta-analysis.”® The use of a random-effects model mea-
sures variability between trials, weighting each study’s con-
tribution within the pooled effect. This review regards pallia-
tive care as a philosophy of care. Insufficient data were available
to identify the associations between specific models of pallia-
tive care (eg, specialist vs generalist palliative care training) and
patient and caregiver outcomes.

This review has several limitations. First, several trials
could not be included in meta-analyses, typically, because
missing data remained even after contacting authors. Sec-
ond, the review excluded quasi-experimental studies, sev-
eral of which have demonstrated benefits of palliative care.”®-8°
Third, post hoc analyses including meta-regressions and tests

Palliative Care and Patient and Caregiver Outcomes

for publication bias should be interpreted cautiously given that
these statistical tests may have been underpowered. Fourth,
trial duration and attrition rates were not uniformly reported
in studies and are therefore excluded from this review. Fifth,
this review did not distinguish between early palliative care
interventions vs those at the end-of-life, reflecting the pre-
vailing view that palliative care is appropriate at any point in
the disease trajectory.? Sixth, risk of bias assessment is sub-
jective, and the Cochrane Risk of Bias tool is not designed to
account for the intricacies of conducting behavioral interven-
tions among seriously ill populations. Given these limita-
tions, results of this systematic review and meta-analysis
should be interpreted cautiously.

Unanswered Questions and Future Research

Several gaps remain regarding palliative care. First, this re-
view could not discern the association between specific pal-
liative care processes and outcomes. Future research should
aim to identify the efficacious component(s) of palliative care.
Second, future studies should assess patient-reported out-
comes using a core set of standardized and validated mea-
sures appropriate for seriously ill patients at similar time points.
Third, additional studies are needed to evaluate the role of pal-
liative care in chronic nonmalignant illnesses (eg, heart fail-
ure, chronic obstructive pulmonary disease, renal disease).
Fourth, among subgroups for which the efficacy of palliative
care has been established (eg, oncology), future trials should
consider active controls to investigate the comparative effec-
tiveness of different palliative care strategies. Finally, trials are
needed to establish optimal models of palliative care delivery
that help caregivers in addition to patients.

. |
Conclusions

In this meta-analysis, palliative care interventions were asso-
ciated with improvements in patient QOL and symptom bur-
den. Findings for caregiver outcomes were inconsistent. How-
ever, many associations were no longer significant when
limited to trials at low risk of bias, and there was no signifi-
cant association between palliative care and survival.

ARTICLE INFORMATION

Author Affiliations: Section of Palliative Care and
Medical Ethics, Division of General Internal
Medicine, Department of Medicine, University of
Pittsburgh, Pittsburgh, Pennsylvania (Kavalieratos,
Arnold, Schenker); Center of Research on Health
Care, Division of General Internal Medicine,
Department of Medicine, University of Pittsburgh,
Pittsburgh, Pennsylvania (Kavalieratos, Corbelli,
Hanmer, Hoydich, Ikejiani, Arnold, Schenker);
Department of Health Policy and Management,
Gillings School of Global Public Health, University of
North Carolina at Chapel Hill (Kavalieratos,
Ernecoff); Department of Biostatistics, Graduate
School of Public Health, University of Pittsburgh,
Pittsburgh, Pennsylvania (Zhang): School of
Nursing, University of Alabama at Birmingham
(Dionne-Odom); Health Sciences Library System,
University of Pittsburgh, Pittsburgh, Pennsylvania

(Klein-Fedyshin); Department of Supportive Care,
University Health Network, Toronto, Ontario,
Canada (Zimmermann); Department of Medicine,
University of Toronto, Toronto, Ontario, Canada
(Zimmermann); College of Science, Virginia Tech,
Blacksburg (Morton); Division of Endocrinology,
Department of Medicine, University of Pittsburgh,
Pittsburgh (Heller).

Author Contributions: Dr Kavalieratos had full
access to all of the data in the study and takes
responsibility for the integrity of the data and the
accuracy of the data analysis.

Concept and design: Kavalieratos, Corbelli,
Klein-Fedyshin, Zimmermann, Morton, Arnold,
Heller, Schenker.

Acquisition, analysis, or interpretation of data:
Kavalieratos, Corbelli, Zhang, Dionne-Odom,
Ernecoff, Hanmer, Hoydich, Ikejiani, Klein-Fedyshin,
Zimmermann, Morton, Heller, Schenker.

JAMA November 22/29,2016 Volume 316, Number 20

Drafting of the manuscript: Kavalieratos, Corbelli,
Zhang, Ikejiani, Klein-Fedyshin, Schenker.
Critical revision of the manuscript for important
intellectual content: all authors.

Statistical analysis: Kavalieratos, Zhang, Hanmer,
Hoydich, Morton.

Administrative, technical, or material support:
Kavalieratos, Corbelli, Hoydich, Ikejiani, Klein-
Fedyshin, Heller.

Conflict of Interest Disclosures: All authors have
completed and submitted the ICMJE Form for
Disclosure of Potential Conflicts of Interest and
none were reported.

Funding/Support: Dr Kavalieratos receives
research support from the Agency for Healthcare
Research and Quality (K12HS5022989),

the National Heart, Lung, and Blood Institute
(KOTHL13346), the Cystic Fibrosis Foundation,

jama.com

Copyright 2016 American Medical Association. All rights reserved.

Downloaded From: http://jamanetwork.com/ by a Mayo Clinic Library User on 12/01/2016


http://www.jama.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2016.16840

Palliative Care and Patient and Caregiver Outcomes

as well as a Junior Faculty Career Development
Award from the National Palliative Care Research
Center. Dr Schenker is supported by the National
Institutes of Health under award KL2TROOO0146.
Dr Dionne-Odom receives support from the
National Institute of Nursing Research
(K99NR015903), the American Cancer Society,
and the National Palliative Care Research Center.

Role of the Funder/Sponsor: The funders and
supporters had no role in the design and conduct of
the study; collection, management, analysis, and
interpretation of the data; preparation, review, or
approval of the manuscript; and decision to submit
the manuscript for publication.

Disclaimer: The content is solely the responsibility
of the authors and does not necessarily represent
the official views of the National Institutes of Health
or AHRQ.

Additional Contributions: We thank Adelina
Malito, BA, Greer Tiver-Baskin, MPH, and Laura
Obregon, University of Pittsburgh, for their
administrative assistance. Mss Malito and Obregon
were compensated for their contribution.

Ms Tiver-Baskin was not compensated and no
longer works at the University of Pittsburgh. We
also thank Daniel Siconolfi, PhD, MPH, University of
Pittsburgh, and R. Sean Morrison, MD, Icahn School
of Medicine at Mount Sinai, for their comments on
earlier drafts and Sydney Dy, MD, MSc, Johns
Hopkins University, for her guidance regarding risk
of bias assessment. None of the latter 3 were
compensated for their contributions.

REFERENCES

1. Institute of Medicine. Dying in America:
Improving Quality and Honoring Individual
Preferences Near the End of Life. Washington, DC:
Institute of Medicine; 2014.

2. Septilveda C, Marlin A, Yoshida T, Ullrich A.
Palliative care: the World Health Organization's
global perspective. J Pain Symptom Manage. 2002;
24(2):91-96.

3. Morrison RS, Meier DE. Clinical practice:
palliative care. N Engl J Med. 2004;350(25):2582-
2590.

4. Dumanovsky T, Augustin R, Rogers M, Lettang K,
Meier DE, Morrison RS. The growth of palliative
care in US hospitals: a status report. J Palliat Med.
2016;19(1):8-15.

5. Kamal AH, Currow DC, Ritchie CS, Bull J,
Abernethy AP. Community-based palliative care:
the natural evolution for palliative care delivery in
the US. J Pain Symptom Manage. 2013;46(2):254-
264.

6. Zimmermann C, Riechelmann R, Krzyzanowska
M, Rodin G, Tannock I. Effectiveness of specialized
palliative care: a systematic review. JAMA. 2008;
299(14):1698-1709.

7. El-Jawahri A, Greer JA, Temel JS. Does palliative
care improve outcomes for patients with incurable
illness? a review of the evidence. J Support Oncol.
2011;9(3):87-94.

8. Zimmermann C, Swami N, Krzyzanowska M,

et al. Early palliative care for patients with advanced
cancer: a cluster-randomised controlled trial. Lancet.
2014;383(9930):1721-1730.

9. Sidebottom AC, Jorgenson A, Richards H, Kirven
J, Sillah A. Inpatient palliative care for patients with

jama.com

acute heart failure: outcomes from a randomized
trial. J Palliat Med. 2015;18(2):134-142.

10. Wong FK, Ng AY, Lee PH, et al. Effects of a
transitional palliative care model on patients with
end-stage heart failure: a randomised controlled
trial. Heart. 2016;102(14):1100-1108.

11. Grudzen CR, Richardson LD, Johnson PN, et al.
Emergency department-initiated palliative care in
advanced cancer: a randomized clinical trial
[published online January 14, 2016]. JAMA Oncol.
doi:10.1001/jamaoncol.2015.5252

12. Higginson |J, Bausewein C, Reilly CC, et al.

An integrated palliative and respiratory care service
for patients with advanced disease and refractory
breathlessness: a randomised controlled trial.
Lancet Respir Med. 2014;2(12):979-987.

13. Bekelman DB, Plomondon ME, Carey EP, et al.
Primary results of the Patient-Centered Disease
Management (PCDM) for heart failure study:
arandomized clinical trial. JAMA Intern Med. 2015;
175(5):725-732.

14. Fang JC, Ewald GA, Allen LA, et al; Heart Failure
Society of America Guidelines Committee.
Advanced (stage D) heart failure: a statement from
the Heart Failure Society of America Guidelines
Committee. J Card Fail. 2015;21(6):519-534.

15. Smith TJ, Temin S, Alesi ER, et al. American
Society of Clinical Oncology provisional clinical
opinion: the integration of palliative care into
standard oncology care. J Clin Oncol. 2012;30(8):
880-887.

16. Kavalieratos D, Corbelli J, Ernecoff NC, et al.
Effectiveness of palliative and supportive care:

a systematic review. PROSPERO 2014; http://www
.crd.york.ac.uk/PROSPERO/display_record.asp
?ID=CRD42014013696. Accessed February 21,
2016.

17. Higgins JPT, Green S, eds. Cochrane Handbook

for Systematic Reviews of Interventions Version 5.1.0.

http://www.handbook.cochrane.org. 2011. Accessed
February 21, 2016.

18. Dahlin C, ed. Clinical Practice Guidelines for
Quality Palliative Care. 3rd ed. Pittsburgh, PA:

National Consensus Project for Quality Palliative Care;

2013.

19. Kelley AS, Meier DE. Palliative care—a shifting
paradigm. N Engl J Med. 2010;363(8):781-782.

20. Bakitas MA, Tosteson TD, Li Z, et al. Early
versus delayed initiation of concurrent palliative
oncology care: patient outcomes in the ENABLE Il
randomized controlled trial. J Clin Oncol. 2015;33
(13):1438-1445.

21. Higgins JPT, Green S. Analysing data and
undertaking meta-analyses. In: Higgins JPT,

Green S, eds. Cochrane Handbook for Systematic
Reviews of Interventions Version 5.1.0. http://www
.handbook.cochrane.org. 2011:chap 9. Accessed
February 21, 2016

22. Lyons KD, Bakitas M, Hegel MT, Hanscom B,
Hull J, Ahles TA. Reliability and Validity of the
Functional Assessment of Chronic lliness
Therapy-Palliative Care (FACIT-Pal) scale. J Pain
Symptom Manage. 2009;37(1):23-32.

23. Bruera E, Kuehn N, Miller MJ, Selmser P,
Macmillan K. The Edmonton Symptom Assessment
System (ESAS): a simple method for the
assessment of palliative care patients. J Palliat Care.
1991;7(2):6-9.

Original Investigation Research

24. Schiinemann HJ, Oxman AD, Vist GE, et al.
Interpreting results and drawing conclusions. In:
Higgins JPT, Green S, eds. Cochrane Handbook for
Systematic Reviews of Interventions Version 5.1.0.
http://www.handbook.cochrane.org. 2011:chap 12.
Accessed February 21, 2016.

25. Ringash J, O'Sullivan B, Bezjak A, Redelmeier DA.
Interpreting clinically significant changes in
patient-reported outcomes. Cancer. 2007;110(1):
196-202.

26. Hui D, Shamieh O, Paiva CE, et al. Minimal
clinically important difference in the physical,
emotional, and total symptom distress scores of the
Edmonton Symptom Assessment System. J Pain
Symptom Manage. 2016;51(2):262-269.

27. Higgins JP, Thompson SG, Deeks JJ, Altman DG.
Measuring inconsistency in meta-analyses. BMJ.
2003;327(7414):557-560.

28. Higgins JPT, Deeks JJ. Selecting studies and
collecting data. In: Higgins JPT, Green S, eds.
Cochrane Handbook for Systematic Reviews of
Interventions Version 5.1.0. http://www.handbook
.org. 2011:chap 7. Accessed February 21, 2016.

29. Tierney JF, Stewart LA, Ghersi D, Burdett S,
Sydes MR. Practical methods for incorporating
summary time-to-event data into meta-analysis.
Trials. 2007;8:16.

30. Dionne-Odom JN, Azuero A, Lyons KD, et al.
Benefits of early versus delayed palliative care to
informal family caregivers of patients with
advanced cancer: outcomes from the ENABLE Il
randomized controlled trial. J Clin Oncol. 2015;33
(13):1446-1452.

31. Northouse LL, Mood DW, Schafenacker A, et al.
Randomized clinical trial of a brief and extensive
dyadic intervention for advanced cancer patients
and their family caregivers. Psychooncology. 2013;
22(3):555-563.

32. Northouse L, Kershaw T, Mood D, Schafenacker A.
Effects of a family intervention on the quality of life
of women with recurrent breast cancer and their
family caregivers. Psychooncology. 2005;14(6):478-
491.

33. Northouse LL, Mood DW, Schafenacker A, et al.
Randomized clinical trial of a family intervention for
prostate cancer patients and their spouses. Cancer.
2007;110(12):2809-2818.

34. Hughes SL, Cummings J, Weaver F, Manheim L,
Braun B, Conrad K. A randomized trial of the cost
effectiveness of VA hospital-based home care for
the terminally ill. Health Serv Res. 1992;26(6):801-
817.

35. Clark MM, Rummans TA, Atherton PJ, et al.
Randomized controlled trial of maintaining quality
of life during radiotherapy for advanced cancer.
Cancer. 2013;119(4):880-887.

36. O'Hara RE, Hull JG, Lyons KD, et al. Impact on
caregiver burden of a patient-focused palliative
care intervention for patients with advanced
cancer. Palliat Support Care. 2010;8(4):395-404.

37. Kane RL, Wales J, Bernstein L, Leibowitz A,
Kaplan S. A randomised controlled trial of hospice
care. Lancet. 1984;1(8382):890-894.

38. Zimmer JG, Groth-Juncker A, McCusker J.

A randomized controlled study of a home health
care team. Am J Public Health. 1985;75(2):134-141.

39. Engelhardt JB, McClive-Reed KP, Toseland RW,
Smith TL, Larson DG, Tobin DR. Effects of a

JAMA November 22/29,2016 Volume 316, Number 20

Copyright 2016 American Medical Association. All rights reserved.

Downloaded From: http://jamanetwork.com/ by a Mayo Clinic Library User on 12/01/2016

2113


https://www.ncbi.nlm.nih.gov/pubmed/12231124
https://www.ncbi.nlm.nih.gov/pubmed/12231124
https://www.ncbi.nlm.nih.gov/pubmed/15201415
https://www.ncbi.nlm.nih.gov/pubmed/15201415
https://www.ncbi.nlm.nih.gov/pubmed/26417923
https://www.ncbi.nlm.nih.gov/pubmed/26417923
https://www.ncbi.nlm.nih.gov/pubmed/23159685
https://www.ncbi.nlm.nih.gov/pubmed/23159685
https://www.ncbi.nlm.nih.gov/pubmed/18398082
https://www.ncbi.nlm.nih.gov/pubmed/18398082
https://www.ncbi.nlm.nih.gov/pubmed/21702398
https://www.ncbi.nlm.nih.gov/pubmed/21702398
https://www.ncbi.nlm.nih.gov/pubmed/24559581
https://www.ncbi.nlm.nih.gov/pubmed/24559581
https://www.ncbi.nlm.nih.gov/pubmed/25479182
https://www.ncbi.nlm.nih.gov/pubmed/26969631
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamaoncol.2015.5252&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2016.16840
https://www.ncbi.nlm.nih.gov/pubmed/25465642
https://www.ncbi.nlm.nih.gov/pubmed/25822284
https://www.ncbi.nlm.nih.gov/pubmed/25822284
https://www.ncbi.nlm.nih.gov/pubmed/25953697
https://www.ncbi.nlm.nih.gov/pubmed/22312101
https://www.ncbi.nlm.nih.gov/pubmed/22312101
http://www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42014013696
http://www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42014013696
http://www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42014013696
http://www.handbook.cochrane.org
https://www.ncbi.nlm.nih.gov/pubmed/20818881
https://www.ncbi.nlm.nih.gov/pubmed/25800768
https://www.ncbi.nlm.nih.gov/pubmed/25800768
http://www.handbook.cochrane.org
http://www.handbook.cochrane.org
https://www.ncbi.nlm.nih.gov/pubmed/18504093
https://www.ncbi.nlm.nih.gov/pubmed/18504093
https://www.ncbi.nlm.nih.gov/pubmed/1714502
https://www.ncbi.nlm.nih.gov/pubmed/1714502
http://www.handbook.cochrane.org
https://www.ncbi.nlm.nih.gov/pubmed/17546575
https://www.ncbi.nlm.nih.gov/pubmed/17546575
https://www.ncbi.nlm.nih.gov/pubmed/26482223
https://www.ncbi.nlm.nih.gov/pubmed/26482223
https://www.ncbi.nlm.nih.gov/pubmed/12958120
https://www.ncbi.nlm.nih.gov/pubmed/12958120
http://www.handbook.org
http://www.handbook.org
https://www.ncbi.nlm.nih.gov/pubmed/17555582
https://www.ncbi.nlm.nih.gov/pubmed/25800762
https://www.ncbi.nlm.nih.gov/pubmed/25800762
https://www.ncbi.nlm.nih.gov/pubmed/22290823
https://www.ncbi.nlm.nih.gov/pubmed/22290823
https://www.ncbi.nlm.nih.gov/pubmed/15599947
https://www.ncbi.nlm.nih.gov/pubmed/15599947
https://www.ncbi.nlm.nih.gov/pubmed/17999405
https://www.ncbi.nlm.nih.gov/pubmed/17999405
https://www.ncbi.nlm.nih.gov/pubmed/1737710
https://www.ncbi.nlm.nih.gov/pubmed/1737710
https://www.ncbi.nlm.nih.gov/pubmed/22930253
https://www.ncbi.nlm.nih.gov/pubmed/20875202
https://www.ncbi.nlm.nih.gov/pubmed/6143195
https://www.ncbi.nlm.nih.gov/pubmed/3966617
http://www.jama.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2016.16840

214

Research Original Investigation

program for coordinated care of advanced iliness
on patients, surrogates, and healthcare costs:
arandomized trial. Am J Manag Care. 2006;12(2):
93-100.

40. Higginson IJ, Costantini M, Silber E, Burman R,
Edmonds P. Evaluation of a new model of
short-term palliative care for people severely
affected with multiple sclerosis: a randomised
fast-track trial to test timing of referral and how
long the effect is maintained. Postgrad Med J. 2011;
87(1033):769-775.

41. Clark MM, Rummans TA, Sloan JA, et al. Quality
of life of caregivers of patients with advanced-stage
cancer. Am J Hosp Palliat Care. 2006;23(3):185-191.

42. Hanks GW, Robbins M, Sharp D, et al.

The Impact study: a randomised controlled trial to
evaluate a hospital palliative care team. Br J Cancer.
2002;87(7):733-739.

43. Farquhar MC, Prevost AT, McCrone P, et al.
The clinical and cost effectiveness of a
breathlessness intervention service for patients
with advanced non-malignant disease and their
informal carers: mixed findings of a mixed method
randomised controlled trial. Trials. 2016;17(1):185.

44. Steel JL, Geller DA, Kim KH, et al. Web-based
collaborative care intervention to manage
cancer-related symptoms in the palliative care
setting. Cancer. 2016;122(8):1270-1282.

45. Chapman DG, Toseland RW. Effectiveness of
advanced illness care teams for nursing home
residents with dementia. Soc Work. 2007;52(4):
321-329.

46. Edmonds P, Hart S, Wei G, et al. Palliative care
for people severely affected by multiple sclerosis:

evaluation of a novel palliative care service. Mult Scler.

2010:16(5):627-636..

47. Farquhar MC, Prevost AT, McCrone P, et al.

Is a specialist breathlessness service more effective
and cost-effective for patients with advanced
cancer and their carers than standard care? findings
of a mixed-method randomised controlled trial.
BMC Med. 2014;12:194.

48. Rabow MW, Dibble SL, Pantilat SZ, McPhee SJ.
The comprehensive care team: a controlled trial of
outpatient palliative medicine consultation. Arch
Intern Med. 2004;164(1):83-91.

49. The SUPPORT Principal Investigators.

A controlled trial to improve care for seriously ill
hospitalized patients: The Study to Understand
Prognoses and Preferences for Outcomes and Risks
of Treatments (SUPPORT). JAMA. 1995;274(20):
1591-1598.

50. Jordhgy MS, Fayers P, Saltnes T,
Ahlner-Elmqvist M, Jannert M, Kaasa S.

A palliative-care intervention and death at home:
a cluster randomised trial. Lancet. 2000;356
(9233):888-893.

51. McCorkle R, Jeon S, ErcolanoE, et al.

An advanced practice nurse coordinated
multidisciplinary intervention for patients with
late-stage cancer: a cluster randomized trial.

J Palliat Med. 2015;18(11):962-969.

52. Brannstrom M, Boman K. Effects of
person-centred and integrated chronic heart failure

and palliative home care. PREFER: a randomized
controlled study. Eur J Heart Fail. 2014;16(10):1142-
1151,

53. DyarS, Lesperance M, Shannon R, Sloan J,
Colon-Otero G. A nurse practitioner directed
intervention improves the quality of life of patients
with metastatic cancer: results of a randomized
pilot study. J Palliat Med. 2012;15(8):890-895.

54. Given B, Given CW, McCorkle R, et al. Pain
and fatigue management: results of a nursing
randomized clinical trial. Oncol Nurs Forum. 2002;
29(6):949-956.

55. Radwany SM, Hazelett SE, Allen KR, et al.
Results of the Promoting Effective Advance Care
Planning for Elders (PEACE) randomized pilot study.
Popul Health Manag. 2014;17(2):106-111.

56. Jordhay MS, Fayers P, Loge JH,
Ahlner-Elmqvist M, Kaasa S. Quality of life in
palliative cancer care: results from a cluster
randomized trial. J Clin Oncol. 2001;19(18):3884-
3894.

57. Bakitas M, Lyons KD, Hegel MT, et al. Effects of
a palliative care intervention on clinical outcomes in
patients with advanced cancer: the Project ENABLE
Il randomized controlled trial. JAMA. 2009;302(7):
741-749.

58. Lowther K, Selman L, Simms V, et al. Nurse-led
palliative care for HIV-positive patients taking
antiretroviral therapy in Kenya: a randomised
controlled trial. Lancet HIV. 2015;2(8):e328-e334.

59. Rummans TA, Clark MM, Sloan JA, et al.
Impacting quality of life for patients with advanced
cancer with a structured multidisciplinary
intervention: a randomized controlled trial. J Clin
Oncol. 2006;24(4):635-642.

60. Temel JS, Greer JA, Muzikansky A, et al. Early
palliative care for patients with metastatic
non-small-cell lung cancer. N Engl J Med. 2010;363
(8):733-742.

61. Aiken LS, Butner J, Lockhart CA, Volk-Craft BE,
Hamilton G, Williams FG. Outcome evaluation of a
randomized trial of the PhoenixCare intervention:
program of case management and coordinated care
for the seriously chronically ill. J Palliat Med. 2006;
9(1):111-126.

62. Wallen GR, Baker K, Stolar M, et al. Palliative
care outcomes in surgical oncology patients with
advanced malignancies: a mixed methods
approach. Qual Life Res. 2012;21(3):405-415.

63. McCorkle R, Benoliel JQ, Donaldson G,
Georgiadou F, Moinpour C, Goodell B. A
randomized clinical trial of home nursing care for
lung cancer patients. Cancer. 1989;64(6):1375-1382.

64. Pantilat SZ, O'Riordan DL, Dibble SL, Landefeld
CS. Hospital-based palliative medicine consultation:
arandomized controlled trial. Arch Intern Med.
2010;170(22):2038-2040.

65. Gade G, Venohr I, Conner D, et al. Impact of an
inpatient palliative care team: a randomized control
trial. J Palliat Med. 2008;11(2):180-190.

66. Ahronheim JC, Morrison RS, Morris J, Baskin S,
Meier DE. Palliative care in advanced dementia:

JAMA November 22/29,2016 Volume 316, Number 20

Palliative Care and Patient and Caregiver Outcomes

arandomized controlled trial and descriptive
analysis. J Palliat Med. 2000;3(3):265-273.

67. Zimmer JG, Groth-Juncker A, McCusker J.
Effects of a physician-led home care team on
terminal care. J Am Geriatr Soc. 1984;32(4):288-292.

68. Hopp FP, Zalenski RJ, Waselewsky D, et al.
Results of a hospital-based palliative care
intervention for patients with an acute
exacerbation of chronic heart failure. J Card Fail.
2016;51071-9164(16)30018-5.

69. Cheung W, Aggarwal G, Fugaccia E, et al.
Palliative care teams in the intensive care unit:
arandomised, controlled, feasibility study. Crit Care
Resusc. 2010;12(1):28-35.

70. Grande GE, Todd CJ, Barclay SI, Farquhar MC.
Does hospital at home for palliative care facilitate
death at home? randomised controlled trial. BMJ.
1999;319(7223):1472-1475.

71. Brumley R, Enguidanos S, Jamison P, et al.
Increased satisfaction with care and lower costs:
results of a randomized trial of in-home palliative
care. J Am Geriatr Soc. 2007;55(7):993-1000.

72. Brumley RD, Enguidanos S, Cherin DA.
Effectiveness of a home-based palliative care
program for end-of-life. J Palliat Med. 2003;6(5):
715-724.

73. Grande GE, Todd CJ, Barclay S, Farquhar MC.
A randomized controlled trial of a hospital at home
service for the terminally ill. Palliat Med. 2000;14
(5):375-385.

74. Abernethy AP, AzizNM, Basch E, et al.

A strategy to advance the evidence base in
palliative medicine: formation of a palliative care
research cooperative group. J Palliat Med. 2010;13
(12):1407-1413.

75. Currow DC, Plummer JL, Kutner JS, Samsa GP,
Abernethy AP. Analyzing phase Ill studies in
hospice/palliative care. a solution that sits between
intention-to-treat and per protocol analyses: the
palliative-modified ITT analysis. J Pain Symptom
Manage. 2012;44(4):595-603.

76. Kavalieratos D, Mitchell EM, Carey TS, et al.
“Not the ‘grim reaper service™: an assessment of
provider knowledge, attitudes, and perceptions
regarding palliative care referral barriers in heart
failure. J Am Heart Assoc. 2014;3(1):e000544.

77. Zimmermann C, Swami N, Krzyzanowska M,
et al. Perceptions of palliative care among patients
with advanced cancer and their caregivers. CMAJ.
2016;188(10):E217-E227.

78. Gaertner J, Siemens W, Daveson BA, et al.
Of apples and oranges: lessons learned from the
preparation of research protocols for systematic
reviews exploring the effectiveness of specialist
palliative care. BMC Palliat Care. 2016;15:43.

79. Ferrell B, SunV, Hurria A, et al. Interdisciplinary
Palliative Care for Patients With Lung Cancer. J Pain
Symptom Manage. 2015;50(6):758-767.

80. Morrison RS, Dietrich J, Ladwig S, et al.
Palliative care consultation teams cut hospital costs
for Medicaid beneficiaries. Health Aff (Millwood).
2011;30(3):454-463.

jama.com

Copyright 2016 American Medical Association. All rights reserved.

Downloaded From: http://jamanetwork.com/ by a Mayo Clinic Library User on 12/01/2016


https://www.ncbi.nlm.nih.gov/pubmed/16464138
https://www.ncbi.nlm.nih.gov/pubmed/16464138
https://www.ncbi.nlm.nih.gov/pubmed/21978993
https://www.ncbi.nlm.nih.gov/pubmed/21978993
https://www.ncbi.nlm.nih.gov/pubmed/17060277
https://www.ncbi.nlm.nih.gov/pubmed/12232756
https://www.ncbi.nlm.nih.gov/pubmed/12232756
https://www.ncbi.nlm.nih.gov/pubmed/27044249
https://www.ncbi.nlm.nih.gov/pubmed/26970434
https://www.ncbi.nlm.nih.gov/pubmed/18232242
https://www.ncbi.nlm.nih.gov/pubmed/18232242
https://www.ncbi.nlm.nih.gov/pubmed/20305044
https://www.ncbi.nlm.nih.gov/pubmed/20305044
https://www.ncbi.nlm.nih.gov/pubmed/25358424
https://www.ncbi.nlm.nih.gov/pubmed/14718327
https://www.ncbi.nlm.nih.gov/pubmed/14718327
https://www.ncbi.nlm.nih.gov/pubmed/7474243
https://www.ncbi.nlm.nih.gov/pubmed/7474243
https://www.ncbi.nlm.nih.gov/pubmed/11036893
https://www.ncbi.nlm.nih.gov/pubmed/11036893
https://www.ncbi.nlm.nih.gov/pubmed/26305992
https://www.ncbi.nlm.nih.gov/pubmed/25159126
https://www.ncbi.nlm.nih.gov/pubmed/25159126
https://www.ncbi.nlm.nih.gov/pubmed/22559906
https://www.ncbi.nlm.nih.gov/pubmed/12096292
https://www.ncbi.nlm.nih.gov/pubmed/12096292
https://www.ncbi.nlm.nih.gov/pubmed/24156664
https://www.ncbi.nlm.nih.gov/pubmed/11559726
https://www.ncbi.nlm.nih.gov/pubmed/11559726
https://www.ncbi.nlm.nih.gov/pubmed/19690306
https://www.ncbi.nlm.nih.gov/pubmed/19690306
https://www.ncbi.nlm.nih.gov/pubmed/26423375
https://www.ncbi.nlm.nih.gov/pubmed/16446335
https://www.ncbi.nlm.nih.gov/pubmed/16446335
https://www.ncbi.nlm.nih.gov/pubmed/20818875
https://www.ncbi.nlm.nih.gov/pubmed/20818875
https://www.ncbi.nlm.nih.gov/pubmed/16430351
https://www.ncbi.nlm.nih.gov/pubmed/16430351
https://www.ncbi.nlm.nih.gov/pubmed/22101861
https://www.ncbi.nlm.nih.gov/pubmed/2670188
https://www.ncbi.nlm.nih.gov/pubmed/21149765
https://www.ncbi.nlm.nih.gov/pubmed/21149765
https://www.ncbi.nlm.nih.gov/pubmed/18333732
https://www.ncbi.nlm.nih.gov/pubmed/15859668
https://www.ncbi.nlm.nih.gov/pubmed/6707409
https://www.ncbi.nlm.nih.gov/pubmed/27079676
https://www.ncbi.nlm.nih.gov/pubmed/27079676
https://www.ncbi.nlm.nih.gov/pubmed/20196711
https://www.ncbi.nlm.nih.gov/pubmed/20196711
https://www.ncbi.nlm.nih.gov/pubmed/10582932
https://www.ncbi.nlm.nih.gov/pubmed/10582932
https://www.ncbi.nlm.nih.gov/pubmed/17608870
https://www.ncbi.nlm.nih.gov/pubmed/14622451
https://www.ncbi.nlm.nih.gov/pubmed/14622451
https://www.ncbi.nlm.nih.gov/pubmed/11064784
https://www.ncbi.nlm.nih.gov/pubmed/11064784
https://www.ncbi.nlm.nih.gov/pubmed/21105763
https://www.ncbi.nlm.nih.gov/pubmed/21105763
https://www.ncbi.nlm.nih.gov/pubmed/22819439
https://www.ncbi.nlm.nih.gov/pubmed/22819439
https://www.ncbi.nlm.nih.gov/pubmed/24385453
https://www.ncbi.nlm.nih.gov/pubmed/27091801
https://www.ncbi.nlm.nih.gov/pubmed/27091801
https://www.ncbi.nlm.nih.gov/pubmed/27091056
https://www.ncbi.nlm.nih.gov/pubmed/26296261
https://www.ncbi.nlm.nih.gov/pubmed/26296261
https://www.ncbi.nlm.nih.gov/pubmed/21383364
https://www.ncbi.nlm.nih.gov/pubmed/21383364
http://www.jama.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2016.16840

