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Abstract

Background

Specialist palliative care (SPC) services address the needs of people with advanced iliness.
Meta-analyses to date have been challenged by heterogeneity in SPC service models and
outcome measures and have failed to produce an overall effect. The best service models
are unknown. We aimed to estimate the summary effect of SPC across settings on quality of
life and emotional wellbeing and identify the optimum service delivery model.

Methods and findings

We conducted a systematic review with meta-analysis and meta-regression. Databases
(Cochrane, MEDLINE, CINAHL, ICTRP, clinicaltrials.gov) were searched (January 1, 2000;
December 28, 2023), supplemented with further hand searches (i.e., conference abstracts).
Two researchers independently screened identified studies. We included randomized con-
trolled trials (RCTs) testing SPC intervention versus usual care in adults with life-limiting dis-
ease and including patient or proxy reported outcomes as primary or secondary endpoints.
The meta-analysis used, to our knowledge, novel methodology to convert outcomes into
minimally clinically important difference (MID) units and the number needed to treat (NNT).
Bias/quality was assessed via the Cochrane Risk of Bias 2 tool and certainty of evidence
was assessed using the Grading of Recommendations Assessment, Development and
Evaluation (GRADE) tool. Random-effects meta-analyses and meta-regressions were used
to synthesize endpoints between 2 weeks and 12 months for effect on quality of life and
emotional wellbeing expressed and combined in units of MID. From 42,787 records, 39
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international RCTs (n = 38 from high- and middle-income countries) were included. For qual-
ity of life (33 trials) and emotional wellbeing (22 trials), statistically and clinically significant
benefit was seen from 3 months’ follow-up for quality of life, standardized mean difference
(SMD in MID units) effect size of 0.40 at 13 to 36 weeks, 95% confidence interval (CI) [0.21,
0.59], p<0.001, I? = 60%). For quality of life at 13 to 36 weeks, 13% of the SPC intervention
group experienced an effect of at least 1 MID unit change (relative risk (RR) = 1.13, 95% Cl
[1.06, 1.20], p < 0.001, I? = 0%). For emotional wellbeing, 16% experienced an effect of at
least 1 MID unit change at 13 to 36 weeks (95% CI [1.08, 1.24], p< 0.001, I? = 0%). For qual-
ity of life, the NNT improved from 69 to 15; for emotional wellbeing from 46 to 28, from 2
weeks and 3 months, respectively. Higher effect sizes were associated with multidisciplinary
and multicomponent interventions, across settings. Sensitivity analyses using robust MID
estimates showed substantial (quality of life) and moderate (emotional wellbeing) benefits,
and lower number-needed-to-treat, even with shorter follow-up. As the main limitation, MID
effect sizes may be biased by relying on derivation in non-palliative care samples.

Conclusions

Using, to our knowledge, novel methods to combine different outcomes, we found clear evi-
dence of moderate overall effect size for both quality of life and emotional wellbeing benefits
from SPC, regardless of underlying condition, with multidisciplinary, multicomponent, and
multi-setting models being most effective. Our data seriously challenge the current practice
of referral to SPC close to death. Policy and service commissioning should drive needs-
based referral at least 3 to 6 months before death as the optimal standard of care.

Author summary

Why was this research done?

o Specialist palliative care (SPC) services provide a complex intervention that addresses
the holistic needs of individuals with life-limiting conditions and their families.

« Different intervention models include a variation of different disciplines (doctors,
nurses, psychologists, physiotherapists, spiritual care workers, social care workers, etc.),
configurations (e.g., whether out-of-hours care is provided), and settings (hospital, hos-
pice, community, inpatient, outpatient, etc.).

o The overall effectiveness of SPC on quality of life and emotional wellbeing is undeter-
mined due to large variation in intervention models and heterogeneity in outcome mea-
sures used to measure quality of life and emotional wellbeing.

What did the researchers do and find?

» We systematically reviewed randomized controlled trials (RCTs) investigating the effec-
tiveness of SPC, to assess which intervention model components and configurations are
most effective in improving quality of life or emotional wellbeing.

PLOS Medicine | https://doi.org/10.1371/journal.pmed.1004436  August 2, 2024

2/21


https://doi.org/10.1371/journal.pmed.1004436
https://osf.io/h8pmz/

PLOS MEDICINE

Meta-analysis of specialist palliative care

« We used a method to combine effects across the range of outcome measures by convert-
ing raw scores into units of meaningful improvement.

« For the summary effects of 39 RCTs, quality of life and emotional outcomes improved
from 3 months of follow-up onwards. SPC yielded a clinically meaningful effect on qual-
ity of life of moderate size. The effect was larger at 3 to 6 months than at later follow-up.
For emotional wellbeing, similar effects were seen. Overall, the effect was larger for qual-
ity of life than for emotional wellbeing.

To address the large variation in intervention models, we directly scored the number of
professional groups and service elements to understand how this variation relates to
outcomes. Higher effect sizes were associated with multidisciplinary and multicompo-
nent SPC interventions, provided across healthcare settings.

What do these findings mean?

o Our findings challenge the current practice of referring patients with life-limiting illness
to SPC close to death at the end of life. Policy and service commissioning should drive
needs-based referral at least 3 to 6 months before death as the optimal standard of care.

o The most effective models are multidisciplinary, multicomponent (i.e., providing more
than symptom control or advance care planning) and multi-setting.

« Honoring the complex and holistic needs of patients and families by including different
service elements offered by various professional groups working across settings is para-
mount for effective palliative care.

« Meaningful changes were not necessarily derived in specified palliative populations.
Some of the effects may therefore be under- or overestimated.

Introduction

Palliative and end-of-life care is the active, holistic care of people with advanced illness, focus-
ing on quality of life (QoL) and symptom relief [1], applicable early in the disease course along-
side disease-directed treatments [2]. Service models range from nonspecialist approaches with
basic symptom management and advance care planning, to specialist services. Specialist pallia-
tive care (SPC) services address the needs of individuals and their families [3], usually deliv-
ered by a specialist multidisciplinary team (e.g., doctors, nurses, allied health professionals),
fostering care coordination and collaboration between specialists and nonspecialists [3,4].

SPC team composition and service components (symptom management, rehabilitation,
spiritual care, carer/bereavement support, out-of-hours services) vary dependent on healthcare
settings and resources [5]. Attempts to evidence an effective SPC service delivery model are
elusive [3,5-9], although various models are suggested [5], and components of service inter-
ventions identified [6]. However, a components classification is not provided, nor meta-
regression conducted to estimate the summary effect on outcomes associated with specific
components.
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Cost-effective commissioning of palliative care resources is needed given a projected
increase of 42% in the number of people requiring palliative care of all those dying by 2040
[10]. Despite 17 systematic reviews of clinical trials for SPC (see Tables A-C in S2 Appendix),
these reviews and meta-analyses have been unable to produce a unanimous summary effect.
The 7 meta-analyses conducted previously were often based on one quarter of eligible trials
only [11-17]. They have been further hampered by major heterogeneity in outcome measures/
primary and secondary endpoints, intervention components and service models (and incom-
plete reporting of models) [3,8,11-17]. Most meta-analyses pool standardized mean differ-
ences (SMD) across different QoL and symptom measurement tools [11-17]; an approach
challenged in the methodological literature due to issues with construct validity and scaling of
different outcome measures [18,19]. The small number of included studies contributes to
imprecision around the point estimate and the difficulties in interpreting the clinical relevance
of findings; often the lower confidence interval bound represents questionable relevance. Only
3 reviews reported an emotional outcome measure (depression or anxiety) finding negligible
(SMD 0.09) [14,15] or small (0.33) [16] effect sizes, respectively.

To address the knowledge gap and question regarding the clinical relevance of estimates of
benefit, and to inform policy and clinical service commissioning, we conducted this systematic
review with meta-analysis and meta-regression, to estimate the overall summary effect on QoL
and emotional wellbeing of SPC across settings. We used to our knowledge novel methodol-
ogy, converting raw scores into units of meaningful improvement, to combine effects across
the range of outcome measures used in the original studies. Additionally, we aimed to identify
the service delivery model and components associated with moderate to high effect sizes for
these outcomes.

Methods

This systematic review and meta-analysis (PROSPERO no: CRD42021292371) is reported
according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines (Table A in S11 Appendix) [20].

Search strategy and selection criteria

A Boolean search strategy was used to search from January 1, 2000 to December 28, 2023, with
no language restrictions (S3 Appendix). Given that SPC service models have become part of
mainstream healthcare only in recent years, and that for most countries in Europe or the
United States, service models and their components have been developed since the 2000s, we
restricted the search to synthesizing effects for contemporary service models [21]. Database
searches were supplemented with contacting field experts, hand-searching bibliographies of
systematic reviews and included randomized controlled trials (RCTs), citation and reference
searches, and a Web of Science search for conference abstracts. Gray literature was not
searched because most unpublished or ongoing studies could be identified through the listed
search strategies [22].

Eligibility criteria and study selection

Four reviewers (LR, AS, CR, and SP) independently reviewed and selected the records against
a priori eligibility criteria (eligibility criteria are summarized in Table 1). Discrepancies were
resolved by consensus and arbitration by a panel of all reviewers. The Rayyan software was
used to aid selection [23].
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Table 1. Search strategy and eligibility criteria for study selection.

Databases

Abbreviated search
strategy

Design

Population

Intervention

Comparator

Outcomes

o Cochrane Central Register of Controlled Trials (CENTRAL)

« Cochrane Database of Systematic Reviews (CDSR)

» Cochrane Database of Abstracts of Reviews of Effects (DARE)

« Health Technology Assessment (HTA)

« National Health Service Economic Evaluation Database (NHS EED) (all via Cochrane
Library at Wiley Interscience

« MEDLINE & MEDLINE In-Process (via Ovid and PubMed, from 1947)

« CINAHL (via Ebscohost, from 1982)

« International Clinical Trials Registry Platform

« US National platform clinicaltrials.gov

We used the search terms (“End of life” OR “end stage” OR “advanced care plan®” OR
hospice OR terminal* OR dying OR incurable OR palliat*) AND (intervention® OR care
OR therap* OR support® OR service*) AND randomi*, using both keywords and Medical
Subject Heading terms (see S3 Appendix).

« Single-blinded or non-blinded parallel randomized controlled trials (RCTs).

o Atleast 1 follow-up time point.

« Phase IIT RCT's or Phase II (feasibility studies) were considered eligible if they included a
clear efficacy endpoint and presented an a priori sample size calculation to ensure
adequate power.

o Cluster RCT's were included with the appropriate adjustments [24].

o The primary endpoint was at 3 months post intervention with secondary endpoints
included from 2 weeks to a maximum of 12 months post intervention [11-17].

o Adults (18+) with advanced illness with palliative care needs.

« Study samples could comprise homogeneous groups defined by a specific advanced
illness or could be comprised of diverse conditions with clear palliative care needs.

« Studies of samples with a primary presentation of HIV due to medical advances in the
treatment of this condition were excluded.

« SPC interventions that were multicomponent and delivered by a multidisciplinary team
in any setting, comprising more than one of the core elements of palliative care [3,6].

» We excluded all nonspecialist palliative care interventions, single-component
interventions consisting solely of advance care planning or interventions not delivering
direct patient care (encompassing professional education or training programs, and family
and caregiver-oriented interventions).

« Nonspecialist palliative care was excluded due to the cross-contamination of methods
resulting from the influences of SPC personnel and research.

o Usual care, defined as care provided by personnel that are not designated SPC
professionals, without SPC input (e.g., standard oncological care alone) in any setting [11],
at the point of entry to the RCT.

« All patient-centered multidimensional health-related QoL, QoL, symptom or
psychosocial measures addressing the core components of palliative care.

» Demonstrated validity and reliability.

o As the primary aim was to explore the relationship between the components of care and
effectiveness in relation to QoL or emotional wellbeing of the patient, all other outcomes
(function, quality of care, health service utilization, mortality, costs, sole family, or
caregiver outcomes) were excluded.

HIV, human immunodeficiency virus; RCT, randomized controlled trial; SPC, specialist palliative care.

https://doi.org/10.1371/journal.pmed.1004436.t001

Data extraction and risk of bias assessment

A data extraction spreadsheet was developed (CR) and piloted within the team over 10% of
included papers. Two reviewers independently extracted the data (AS) and outcomes (LR),
with each verifying the other’s work. Where studies missed information or provided minimal
details, study authors or protocols/further analyses were reviewed. Any disagreements were
resolved via a third author (MJJ/CR).

Two reviewers independently assessed risk of bias using the Cochrane risk of bias assess-
ment tool (RoB2) (LR, CR) [25]. We scored the certainty of evidence with the Grading of
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Recommendations Assessment, Development and Evaluation (GRADE) framework (Table A
and Fig A in S8 Appendix) [26,27].

Classification of components of the specialist palliative care intervention
model

For the meta-regression, the number of components of SPC was used as one regressor to
explain between-study variation in effect sizes. We developed a classification scheme for scor-
ing essential components of SPC services based on prior reviews (Tables A and B in S1 Appen-
dix) [5-9,28].

Data analysis

Data were extracted as presented in the reports for all endpoints for our primary outcomes of
QoL and emotional wellbeing, according to the scoring manual of each measure. If a study
presented data from several eligible outcome measures, the outcome (i) most commonly used
in the included studies; and (ii) for which an anchor-based or distribution-based minimal
important difference (MID) had been derived, was chosen as we meta-analyzed SMD
expressed in MID units as the summary effect (see Tables A and B in S5 Appendix for a list of
all MIDs used) [18]. The direction of scales was converted so that a positive MID shows a ben-
efit for the SPC group. Similar to other meta-analysis [11-17], we extracted data for the follow-
ing time points: 2 to 11 weeks, 12, 13 to 36 weeks, and 37 weeks to 12 months follow-up. If a
study reported several time points within these time windows, we took the point closest to the
upper bound of each interval. In multi-arm trials, only data on arms meeting our eligibility cri-
teria were extracted.

Missing information was imputed using the conversion formulae reported in the Cochrane
handbook [29]. Data from cluster RCT's was adjusted by the reported or imputed intraclass cor-
relation coefficient, as per Cochrane methodology [29]. We performed each random-effects
meta-analysis on the basis of MID units (full methodology: S4 Appendix) [18,19], addressing
the limitations of the traditional SMD when pooling different outcome measures and baseline
variability in the population. An SMD(MID) of 0.50 or higher indicates substantial benefit [19].

For each outcome and endpoint, random-effects meta-analyses using the Hartung-Knapp
correction pooled results (i) in MID units, performing an inverse variance weighted, random-
effects meta-analysis; and (ii) as relative risks (RR) (quotient of probability of experiencing >1
MID change in the SPC group versus control group). From this RR, the number needed to
treat (NNT) was derived via the formula given in S4 Appendix as: 1 divided by the probability
of experiencing >1 MID change in the control group times 1 minus the RR [18]. Here, the
NNT describes the number of patients that need to be treated with SPC in order for at least 1
patient to experience a benefit of change in the outcome of at least 1 MID unit. We used the
Cochran X? test, I and the T statistic to evaluate statistical heterogeneity (0% to 40% small,
30% to 60% moderate, 50% to 90% substantial, >75% considerable) [29]. Univariate linear
meta-regressions were used to understand the variability in MID effect size across studies. The
main covariate investigated was the service composition score, derived from the adapted classi-
fication system (see SI Appendix). Additional covariates in univariate meta-regression analy-
ses were year of publication, RoB2 quality score (low/some/high), % attrition, population
(cancer/non-cancer/mixed), and setting (inpatient consulting model/home or hospital out-
reach/multiple settings).

Publication bias was assessed using enhanced funnel plots and the Egger test. All statistical
analyses were performed using R v4.0.1. All comparisons were two-tailed using a threshold p
< 0.05.
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Fig 1. PRISMA flow diagram.
https://doi.org/10.1371/journal.pmed.1004436.9001

Results

The database search yielded 42,787 records (Fig 1), with 638 references located through other
sources. Following deduplication, 26,642 titles and abstracts were screened, of which 39 RCT's
(6,089 patients in total: 3,023 SPC and 3,066 usual care) were included (reasons for exclusion,
see S6 Appendix). All studies were published between 2002 and 2022. In terms of countries, 16
RCTs were done in the United States of America, 4 in Italy, 3 in Denmark or the United King-
dom, 2 each in Australia or China, and 1 each in Belgium, Brazil, Canada, the Czech Republic,
India, South Korea, Sweden, Switzerland, and the Netherlands.

Twenty single and 19 multi-center studies provided hospital-based inpatient, outpatient,
hospice, and community-based SPC interventions (Table B in S7 Appendix). One study used
an inpatient ward-based SPC model [30], 5 an inpatient consulting model [31-35], 12 a hospi-
tal outpatient model [36-47], 2 a hospital outreach model [48,49], 2 a community-based SPC
intervention [50,51], and the remaining 17 RCTs had SPC interventions spanning multiple set-
tings [52-68]. Table 2 specifies the number of team members, the SPC services provided, and
team availability. Nine RCTs only included 1 profession, either physicians or nurses. No study
included all professions. RCTs by Liu and colleagues [30] and Nottelmann and colleagues [41]
included the most diverse group of professions. All SPC interventions in included RCT's used
symptom assessment and management, also of psychosocial symptoms and wider unmet
needs. Advance care planning was part of 62% (24/39) of RCTs, 79% (31/39) provided carer
support prior to the patient’s death. Only 4 studies included physiotherapy/rehabilitation ser-
vices [30,36,41,48], 2 offered bereavement support [30,58]. All SPC interventions included an
initial assessment, with 87% (34/39) offering planned follow-up and 41% (16/39) patient-initi-
ated follow-up. Twelve of 39 RCTs (31%) offered an initial assessment, scheduled and patient-
initiated follow-up. Only 1 study provided out-of-hours availability [50].

Most (64%, 25/39 RCTs) tested SPC versus usual care in populations with cancer (Table A
in S7 Appendix). Of these, 19 RCTs used populations with different cancer diagnoses. Four-
teen studies had populations with different non-cancer conditions, in heart failure or mixed
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conditions. The mean age was 65.8 years, 47.3% female, a median of 14% of non-white patients
included in individual studies, and 55% of patients across RCTs had advanced illness. The
median proportion with a low performance status was 35% (see Table D in S7 Appendix).

Despite the inclusion criterion of RCT's with a priori sample size calculation, 19 included
studies were scored as “some risk,” and 14 studies as “high risk” of bias (see S8 Appendix).
Attrition in high-risk studies ranged from 2% to 61% with a median of 24%. Non-blinding and
attrition lead GRADE downgrading due to wide confidence intervals.

All included RCT's measured QoL as either a primary or secondary outcome, using various
generic and disease-specific outcome measures (see Table C in S7 Appendix). After converting
data into MID units, we pooled results for our primary endpoint at 13 to 36 weeks follow-up.
A moderate to substantial effect of SMD(MID) 0.40 (95% CI [0.21, 0.59], p < 0.001, I =60%)
was seen, based on 33 studies with n = 4,493 (SPC: 2,219, usual care (UC): 2,274). This converts
into a relative risk of RR = 1.13 (95% CI [1.06, 1.20], p < 0.001, I? = 0%); at least 13% of the
SPC intervention group experience an effect of at least 1 MID unit. This proportion benefiting
from the SPC intervention by at least 1 MID change increased to 31% at 7 months to 1-year
post-intervention, although this effect relied on a small number of studies (k = 9). The NNT
for the primary endpoint at 13 to 36 weeks was 20; 20 patients need to be treated for one
patient to experience a 1 MID change in the QoL outcome. The NNT for the 7 to 12 months
follow-up was 12. Table 3 shows the results of meta-regression analyses for all 3 meta-analyses
of the QoL outcome at different time points, and Fig 2 presents the forest plot for the primary
endpoint with the relative risk as the effect size (see also S9 Appendix for a complete documen-
tation of all results).

The covariate consistently associated with the SMD(MID) was the attrition rate with studies
yielding lower effect sizes with higher attrition rates. For the endpoint 13 to 36 weeks follow-
up, the total service composition score showed a moderate, statistically significant association
with the effect size (B = 0.07, 95% CI [0.03, 0.11], k = 33 studies, n = 4,493). Publication bias
(Egger’s test) was only present for the main endpoint (see S9 Appendix).

Two sensitivity analyses with a different grouping of endpoints and using the most robust
MID for the meta-analyses yielded substantial MID effect sizes of SMD(MID) 0.66 at 12 to 16
weeks (p < 0.001) and 0.53 at 13 to 36 weeks (p = 0.003) with NNTs of 14 and 13, respectively.
The service composition score was no longer a statistically significant covariate (S10
Appendix).

A higher homogeneity in outcome measures was observed for emotional wellbeing, with
the majority (8/39) of studies measuring anxiety and depression with the Hospital Anxiety and
Depression Scale. However, fewer RCTs evaluated emotional wellbeing, reflected in the less
precise confidence intervals despite comparable NNT's to the QoL outcome, although relative
risk values showed statistically significant benefit at our primary endpoint of 13 to 36 weeks
(see Table 3 and Fig 3). For emotional wellbeing, the RR effect sizes at the endpoint 12 weeks
(RR 1.12, 95% CI [1.01, 1.25], k = 18, n = 2,266, I = 0%) and at 13 to 36 weeks (RR 1.16, 95%
CI[1.08,1.24], k=22, n=2,728, > = 0%) yielded statistically significant results with 12% to
16% of the SPC intervention group experiencing at least a 1 MID change and resulting in an
NNT of 19 to 28.

The service composition score emerged as consistently associated with the effect size. The
effect of a higher service composition score showed moderate to large positive B coefficients; a
higher complexity of service was associated with larger MID effect sizes. The moderating effect
of service composition and complexity was largest at 2 weeks to 3 months follow-up for the
emotional wellbeing outcome with B = 0.29, 95% CI [0.16, 0.43], k = 14 studies, n = 2,196.

Two sensitivity analysis with robust MID estimates yielded a moderate effect with
RR =1.23 (95% CI [1.08, 1.39], p = 0-002, P = 46%) at 12 to 16 weeks follow-up. The NNT was

PLOS Medicine | https://doi.org/10.1371/journal.pmed.1004436  August 2, 2024 10/21


https://doi.org/10.1371/journal.pmed.1004436

PLOS MEDICINE

Meta-analysis of specialist palliative care

Table 3. Overview of meta-analysis results according to outcome and endpoint.

Analysis k | SMD pl T RR p| I |Interpretation NNT' | Covariates
(MID) (95% (meta-
[95% CI) regression)”
CI]
Quality of life outcome
#1 Qualityof |20 | 0.16 0.136 | 50% | 1.04 0.384 | 0% | 4% in SPC group 69 | Attrition
life at 2 to 11 [-0.06, [0.95; have benefit of at Quality score
weeks 0.38] 1.14] least 1 MID (low)
change
#2 Qualityof |27 | 0.50 0.028 | 97% | 1.14 0.149 | 44% | 14% in SPC 15 | Attrition
life at 12 weeks [0.06, [0.95; group have (Non-cancer)?
0.93] 1.36] benefit of at least
1 MID change
#3 Qualityof | 33| 040 |<0.001|60% | 1.13 | <0.001 | 0% | 13% in SPC 20 | Attrition
life at 13 to 36 [0.21, [1.06; group have (Non-cancer)
weeks 0.59] 1.20] benefit of at least Quality score
1 MID change (low)
Model of SPC
(higher score)
Multiple
settings (vs.
Single settings)
#4 Quality of 9 0.58 0.079 | 74% | 1.31 0.012 | 0% | 31% in SPC 12 | Attrition
life at 37 weeks [-0.09, [1.08; group have Home or
to 12 months 1.26] 1.59] benefit of at least hospital
1 MID change outreach/
multiple
settings
Sensitivity
analyses
Quality of life | 34| 0.66 | <0.001 |96% | 1.20 0.004 | 32% | 20% in SPC 14 | Attrition
at12to 16 [0.35, [1.07; group have Quality score
weeks with 0.98] 1.35] benefit of at least (low)
most robust 1 MID change
MID
Quality of life | 35| 0.53 0.003 | 96% | 1.22 0.008 | 44% | 22% in SPC 13 | Attrition
at 13 to 36 [0.20, [1.06; group have Inpatient SPC
weeks with 0.87] 1.40] benefit of at least model
most robust 1 MID change
MID
Emotional wellbeing outcome
#5Emotional | 14| 0.18 0.643 | 92% | 1.07 0.517 | 69% | 7% in SPC group 46 | (Attrition)
wellbeing at 2 [-0.64, [0.85, have benefit of at Model of SPC
to 11 weeks 0.99] 1.35] least 1 MID (higher score)
change Quality score
(low)
#6 Emotional | 18| 0.08 0.254 | 49% | 1.12 0.039 | 0% | 12% in SPC 28 | (Attrition)
wellbeing at 12 [-0.06, [1.01, group have Model of SPC
weeks 0.23] 1.25] benefit of at least (higher score)
1 MID change Home or
hospital
outreach
#7 Emotional | 22| 0.26 | 0.053 | 82% | 1.16 | <0.001 0%  16% in SPC 19 | Model of SPC
wellbeing at 13 [-0.00, [1.08, group have Integrated
to 36 weeks 0.52] 1.24] benefit of at least collaborative
1 MID change care
(Continued)
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Table 3. (Continued)

Analysis k | SMD pl P RR p| P |Interpretation NNT! | Covariates
(MID) (95% (meta-
[95% CI) regre:ssion)2
CI]

#8 Emotional 7 0.10 0.461 | 38% | 0.97 0.593 | 0% | No benefit in SPC - -

wellbeing at 37 [-0.21, [0.84, group of at least 1

weeks to 12 0.41] 1.12] MID change

months

Sensitivity

analyses

Emotional 23 0.56 0.033 | 88% | 1.23 0.002 | 46% | 22% in SPC 14 | Attrition

wellbeing at 12 [0.04, [1.08, group have Model of SPC

to 16 weeks 0.98] 1.39] benefit of at least (higher score)

with most 1 MID change Home or

robust MID hospital
outreach

Emotional 22 012 0.176 | 78% | 1.13 0.003 | 0% | 13% in SPC 25 | Attrition

wellbeing at 13 [-0.06, [1.05, group have Model of SPC

to 36 weeks 0.29] 1.22] benefit of at least (higher score)

with most 1 MID change

robust MID

'NNT: The number needed to treat was determined by the formula presented in Thorlund and colleagues and is
based on the relative risk via 1 / (pcg * (1 -relative risk)) with pcg being the proportion of participants in the control
group experiencing a benefit of at least 1 MID change (number of participants with at least 1 MID change divided by
the total number of participants in the control group).

*Covariates were entered into univariable univariate mixed-effects meta-regression analyses. Statistical significance
was determined for the beta regression coefficients within a random effects model.

*Bracketed covariates have p-values of p < 0.10.

CI, confidence interval; k, number of included trials; I?, % of heterogeneity; MID, minimal important difference;
Model of SPC, Model score of specialist palliative care components (see Table 2); NNT, number needed to treat; p, p-
value; RR, relative risk; SMD(MID), standardized mean difference expressed in minimal important difference units;

SPC, specialist palliative care.

https://doi.org/10.1371/journal.pmed.1004436.t003

14. The positive effect stemmed from 5 studies [28-31,65], all measuring anxiety and showing
benefit in mixed cancer or populations with hematological cancers. An NNT of 25 was obtained
for the 13 to 36 weeks time point using the most robust MID (k = 22 studies; S10 Appendix).

Discussion

Specialist palliative care, provided in addition to usual care, provided clinically important
improvements in QoL and emotional wellbeing, with moderate effect size. For QoL and emo-
tional outcomes, statistically and clinically significant benefit was seen in trials with follow-up
for 3 months or more. The NNT for 1 patient to have benefit of at least 1 MID improved for
both types of measures in studies with follow-up of between 3 and 6 months. The NNT for
QoL outcomes improved from 69 (<3 months) to 15 (12 weeks) and 20 (13+ weeks), and the
NNT for emotional outcomes improved from 46 (<3 months) to 19 (13 to 36 weeks). Greater
effect sizes were seen in trials of higher quality; with lower attrition; in non-cancer study popu-
lations; and with multidisciplinary palliative care interventions providing a range of compo-
nents (e.g., symptom control, psycho-spiritual care, support for family carers, etc.); and in
provision across healthcare settings (hospital, hospice, and community). In the sensitivity anal-
ysis, statistically and clinically significant benefit was seen for both types of outcomes even in
studies with follow-up of <3 months.
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SPC uc
Study #1MID N #1MID N Risk Ratio RR(>1 MID) 95% CI Weight
Tattersall et al (2014)** 05 33 1.5 45 0.45 [0.02; 10.81] 0.0%
Edmonds et al (2010)® 50 16 3.0 i ; 0.73 [0.24; 2.24] 0.3%
Hoek et al (2017264 40 13 6.0 16 : 0.82 [0.29; 2.30] 0.4%
Patil et al (2021)*° 14.0 34 140 30 — 0.88 [0.51; 1.54] 1.4%
Eychmueller et al (2021)°® 270 59 290 58 — 0.92 [0.63; 1.34] 3.0%
Brims et al (2019249 220 60 260 65 — S 0.92 [0.59; 1.43] 21%
Woo et al (2019)* 16.0 45 17.0 45 — 0.94 [0.55; 1.62] 1.4%
Bakitas et al (2015)>* 260 72 310 83 —'l—— 0.97 [0.64; 1.46] 2.5%
Greer et al (2022)** 14.0 40 140 39 . 0.98 [0.54; 1.771 1.2%
Slama et al (2020)* 210 37 250 43 —&— 0.98 [0.67; 1.43] 3.0%
Nottelmann et al (2021)*' 64.0 133 71.0 146 - 0.99 [0.78; 1.26] 7.2%
Bakitas et al (2009)°® 340 69 360 74 —I*—— 1.01 [0.72; 1.42] 3.8%
Maltoni et al (2016)*° 16.0 64 16.0 65 —,*—— 1.02 [0.56; 1.85] 1.2%
Sidebottom et al (2015)*° 5560 79 580 88 N 1.06 [0.86; 1.30] 9.7%
Franciosi et al (2019)%° 39.0 111 340 103 —:'— 1.06 [0.73; 1.55] 3.0%
Bekelman et al (2018)° 61.0 121 57.0 121 R 1.07 [0.83; 1.39] 6.4%
Bakitas et al (2020)*° 61.0 120 59.0 125 e 1.08 [0.83; 1.39] 6.5%
El-Jahwari et al (2016)*? 350 75 310 74 —=— 1.11 [0.78; 1.60] 3.3%
Gao et al (2020)°" 81.0 176 71.0 174 - 1.13 [0.89; 143] 7.4%
Benthien et al (2020257 330 79 250 68 I 1.14 [0.76; 1.71] 2.6%
Rogers et al (2017)° 350 41 300 40 - 1.14 [0.91; 142] 8.8%
Scarpi et al (2019)* 280 66 230 65 —TE— 1.20 [0.78; 1.85] 2.3%
Temel et al (2010)*° 33.0 60 210 47 TE— 1.23 [0.83; 1.82] 2.8%
El-Jahwari et al (2021)* 40.0 57 270 48 TH— 125 [0.92; 1.69] 4.7%
Given et al (2002)% 250 53 210 59 TE— 1.33 [0.85; 2.07] 2.1%
Bekelman et al (2022)*" 62.0 117 440 116 L 1.40 [1.05; 1.86] 5.1%
Braennstroem et al (2014)*® 210 36 150 36 T 140 [0.87; 2.25] 1.9%
Vanbutsele et al (2020)% 330 91 200 94 T 1.70 [1.06; 2.74] 1.9%
Zimmermann et al (2014)"  41.0 122 27.0 149 —E— 1.85 [1.22; 2.83] 2.4%
Evans et al (2021)>° 6.0 23 30 24 N F 2.09 [0.59; 7.38] 0.3%
Kluger et al (2020)*° 250 91 120 94 > 215 [1.15; 4.02] 1.1%
do Carmo et al (2017)*' 6.0 12 30 14 —Tr 2.33 [0.74; 7.38] 0.3%
Bassi et al (2021)% 15 14 05 19 ; 4.07 [0.18;92.69] 0.0%
Random effects model 2219 2274 | | $ : | 1.13 [1.06; 1.20] 100.0%

Heterogeneity: 1= 0%, = 0,p =0.69
0.1 0.5 1 2 4
Favors UC <= => Favors SPC

Fig 2. Forest plot of the 13 to 36 months endpoint for the quality of life outcome, effect size: relative risk of experiencing a change of > 1 MID between
baseline and the endpoint. #1MID, number of participants in the respective group experiencing change of at least 1 minimal important difference; CI,
confidence interval; MID, minimal important difference; N, total number of participants in group; RR, relative risk; SPC, specialist palliative care; UC, usual
care.

https://doi.org/10.1371/journal.pmed.1004436.g002

We were able to demonstrate a moderate effect size for clinically meaningful benefit, in
contrast to the uncertainty in previous published evidence syntheses [3,5-9,11-17], identify
the timescale of expected benefit, and present benefit in a clinically relevant format (the NNT).

To contextualize the relevance of these results, it is important to understand that currently,
SPC services are most accessed within the last days and weeks of life. A systematic review
examining SPC duration (169 studies, 23 countries, 11,996,479 patients) found a median dura-
tion before death of only 18.9 days (interquartile range 0.1); shorter for people with non-cancer
diseases (15 days cancer versus 6 days non-cancer) [69]. Even in countries with well-estab-
lished SPC with national coverage, most referrals are made less than 3 months before death
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SPC uc

Study #AMID N #MD N Risk Ratio RR(>1 MID) 95% Cl Weight
Tattersall et al (2014)* 05 33 50 45 0.14 [0.01; 2.41] 0.1%
Hoek et al (2017)%* 40 13 80 16 ——— 0.62 [0.24; 1.59] 1.1%
Edmonds et al (2010)*® 20 21 20 17 0.81 [0.13; 5.16] 0.3%
Eychmueller et al (52021)38 90 59 10.0 58 — 0.88 [0.39; 2.02] 1.5%
Evans et al (2021)>° 50 23 50 24 : 1.04 [0.35; 3.13] 0.9%
Bakitas et al (2009)°® 310 72 310 76 —— 1.06 [0.72; 1.54] 7.2%
Bakitas et al (2020255 410 119 390 122 —— 1.08 [0.75; 1.54] 8.0%
Slama et al (2020)* 170 37 180 43 — 1.10 [0.67; 1.80] 4.2%
Gao et al (2020)°" 75.0 176 67.0 174 - 1.11 [0.86; 1.43] 15.9%
Kluger et al (2020)*° 450 93 370 87 —— 114 [0.82; 1.57] 9.9%
Bakitas et al (2015)** 39.0 72 390 83 —- 1.15 [0.84; 1.57] 10.6%
do Carmo et al (2017)*' 05 12 05 14 ; 1.17 [0.02; 54.46] 0.1%
Rogers et al (2017)% 230 41 190 40 —H— 118 [0.77; 1.80] 5.7%
Bekelman et al (2018)% 450 121 37.0 119 —Hi— 1.20 [0.84; 1.70] 8.2%
Brims et al (2019)* 180 45 140 42 —— 1.20 [0.69; 2.10] 3.3%
Sidebottom et al §2015)35 260 79 230 88 —n— 1.26 [0.79; 2.02] 4.6%
Woo et al (2019)* 80 45 60 45 —t— 1.33 [0.50; 3.53] 1.1%
Temel et al (2020)%” 370 75 310 84 i 1.34 [0.93; 1.92] 7.9%
El-Jahwari et al (2021)®  36.0 57 22.0 48 i 1.38 [0.96; 1.99] 7.7%
El-Jahwari etal (2016)®® 13.0 75 80 74 —— 160 [0.71; 3.64] 1.5%
Bassi et al (2021)%° 15 14 05 19 ; 4.07 [0.18;92.69] 0.1%
Random effects model 1282 1318 | & | | 1.16 [1.08; 1.24] 100.0%

Heterogeneity: P= 0%, = 0,p =0.99
0.1 0.5 1 2 4
Favors UC <= => Favors SPC

Fig 3. Forest plot of the 13 to 36 months endpoint for the emotional wellbeing outcome, effect size: relative risk of experiencing a change of > 1
MID between baseline and the endpoint. #1MID, number of participants in the respective group experiencing change of at least 1 minimal important
difference; CI, confidence interval; MID, minimal important difference; N, total number of participants in group; RR, relative risk; SPC, specialist palliative
care; UC, usual care.

https://doi.org/10.1371/journal.pmed.1004436.9003

[70]. For example, a UK national hospice study found a median of 48 days between referral
and death; 53 days for cancer versus 27 days for non-cancer [71]. However, early (prognosis of
>6 months; n = 2) SPC trials showed greater effect sizes than trials of study populations with
shorter prognoses (n = 5) [72], especially for those with higher baseline symptom severity
[73,74]. Patient benefit from early SPC persisted long-term with better QoL at end-of-life than
those receiving SPC only closer to death [72].

Our data showed the relative risk of experiencing a clinically important benefit increased as
the duration of trial follow-up increased, and the NNT reduced after at least 3 months’ follow
up. For QoL outcomes, this was particularly so for people with non-cancer diseases, perhaps
because SPC services have historically worked with cancer services fostering greater general
palliative care skills and awareness. Our finding that a non-cancer diagnosis was associated
with a higher effect size contrasts with Gaertner and colleagues [11], but their meta-analyses
were based on only 2 trials.

Previous work—despite the lack of robust conclusions—points to the need for cross-setting,
multidisciplinary service models. To our knowledge, our work is the first designed to examine
the impact of service model on benefit.

Several strengths and limitations applied to this study. As a distinct strength of our work,
the—to our knowledge—novel methodology, combining MIDs across different outcomes,
allowed us to include more RCTs than previous meta-analyses, by combining different out-
comes, and enabled robust conclusions regarding clinical importance of our findings. We
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presented a clinically understood measure (i.e., NNT) allowing easier comparison with other
interventions. Our sensitivity analysis indicated that benefits from SPC may be seen almost
immediately.

Various limitations still applied. Our findings were still imprecise, but we could conclude
that the benefit experienced was clinically important; previous point estimates of studies not
using SMDs for MIDs have wide confidence intervals, with clinically questionable benefit for
the lower bounds. The issue of contamination in 62% of studies may have led to an underesti-
mation of effect. Effect sizes may have been over or underestimated by relying on a mixture of
anchor and distribution-based approaches and thus, MIDs not being derived in palliative care
samples. Further, included RCTs of palliative care interventions mainly represented evidence
from high- and middle-income countries in which palliative care is often integrated and
funded through the main healthcare system. The proportion of non-white participants was
specified in 46% of included samples. The proportion of non-white participants ranged from
1% to 100%, with the majority of studies including around 15% of non-white participants.
Therefore, the generalizability of our findings is limited to middle- and high-income countries
with a majority of white participants. However, we managed to include studies in predomi-
nantly older populations with many studies including non-cancer conditions as well.

None of the prior proposals of service models [3,5-9,28] provided a summary score captur-
ing both team skill mixes and range of service provision. Our bespoke classification scheme
lacks validation and due to variable reporting of interventions, we may have underestimated
the score, but results have face validity and support previous narrative findings [3,11-17].

In terms of implications for policy and practice, SPC does what it purports to do [1], pro-
viding better QoL and better emotional wellbeing for people with advanced disease. While we
confirmed “better late than never,” the usual situation of late referrals needs to be urgently
addressed. Service provision should be multidisciplinary and integrated across healthcare set-
tings which has implications for resourcing. Despite the World Health Assembly resolution of
2014 [75], progress towards universal access remains slow or nonexistent; commissioners fail
to prioritize palliative care services. We showed an NNT similar to other accepted interven-
tions, such as cardiac rehabilitation (NNT 12) [76]. Our findings will inform policy and service
funders about the best model of care, sufficiently resourced to enable the most timely and
effective intervention components, and a team with a skill mix able to provide the range of
components needed. To do less is to risk the expense of an ill-equipped and ineffective service.

Regarding research, we showed higher effect sizes were associated with higher-quality trials
with longer follow-up and less attrition. Future trials of palliative care models should include
those able to benefit over a longer timescale to enable better demonstration of optimal benefit,
with less bias due to missing data [77]. This will reduce research waste, improve the evidence
base, and give greater impetus to practice implementation. A future similar meta-analysis with
even more trials would improve precision.

In conclusion, we showed that SPC had a moderate overall effect in improving QoL and
emotional concerns of people with life-limiting illness, regardless of medical condition. The
most effective models of SPC service provision were found to be multidisciplinary, multicom-
ponent, and multi-setting. Currently, most SPC referrals occur within weeks of death; our data
seriously challenge this practice as too late for optimal benefit. Timely involvement in response
to relevant concerns at any point during an individual’s illness should be the standard of care.

Ethics committee approval

No individual participant data were included in this meta-analysis. Ethics committee approval
does not apply.

PLOS Medicine | https://doi.org/10.1371/journal.pmed.1004436  August 2, 2024 15/21


https://doi.org/10.1371/journal.pmed.1004436

PLOS MEDICINE Meta-analysis of specialist palliative care

Supporting information

S1 Appendix. Review of publications presenting a classification system of models of spe-
cialist palliative care.
(DOCX)

$2 Appendix. Overview of all relevant systematic reviews and meta-analyses of effective-
ness of specialist palliative care on quality of life and emotional wellbeing.
(DOCX)

S3 Appendix. Search strategy for database search in MEDLINE.
(DOCX)

S$4 Appendix. Protocol for systematic review/meta-analysis.
(DOCX)

S5 Appendix. Tables with MIDs per outcome measure.
(DOCX)

S6 Appendix. Excluded full-texts with reasons for exclusion.
(DOCX)

S7 Appendix. Description of included studies.
(DOCX)

S8 Appendix. GRADE table and risk of bias table.
(DOCX)

S9 Appendix. Detailed results for all meta-analysis and meta-regressions.
(DOCX)

$10 Appendix. Detailed results for all sensitivity analyses.
(DOCX)

S11 Appendix. Completed PRISMA checklist.
(DOCX)

Author Contributions

Conceptualization: Miriam J. Johnson, Sophie Pask, Fliss E. M. Murtagh, Christina
Ramsenthaler.

Data curation: Miriam J. Johnson, Leah Rutterford, Anisha Sunny, Sophie Pask, Susanne de
Wolf-Linder, Fliss E. M. Murtagh, Christina Ramsenthaler.

Formal analysis: Leah Rutterford, Anisha Sunny, Sophie Pask, Fliss E. M. Murtagh, Christina
Ramsenthaler.

Funding acquisition: Fliss E. M. Murtagh.

Investigation: Leah Rutterford, Sophie Pask, Susanne de Wolf-Linder, Fliss E. M. Murtagh,
Christina Ramsenthaler.

Methodology: Christina Ramsenthaler.
Project administration: Miriam J. Johnson, Sophie Pask, Fliss E. M. Murtagh.
Resources: Miriam J. Johnson, Sophie Pask, Fliss E. M. Murtagh.

Software: Christina Ramsenthaler.

PLOS Medicine | https://doi.org/10.1371/journal.pmed.1004436  August 2, 2024 16/21


http://journals.plos.org/plosmedicine/article/asset?unique&id=info:doi/10.1371/journal.pmed.1004436.s001
http://journals.plos.org/plosmedicine/article/asset?unique&id=info:doi/10.1371/journal.pmed.1004436.s002
http://journals.plos.org/plosmedicine/article/asset?unique&id=info:doi/10.1371/journal.pmed.1004436.s003
http://journals.plos.org/plosmedicine/article/asset?unique&id=info:doi/10.1371/journal.pmed.1004436.s004
http://journals.plos.org/plosmedicine/article/asset?unique&id=info:doi/10.1371/journal.pmed.1004436.s005
http://journals.plos.org/plosmedicine/article/asset?unique&id=info:doi/10.1371/journal.pmed.1004436.s006
http://journals.plos.org/plosmedicine/article/asset?unique&id=info:doi/10.1371/journal.pmed.1004436.s007
http://journals.plos.org/plosmedicine/article/asset?unique&id=info:doi/10.1371/journal.pmed.1004436.s008
http://journals.plos.org/plosmedicine/article/asset?unique&id=info:doi/10.1371/journal.pmed.1004436.s009
http://journals.plos.org/plosmedicine/article/asset?unique&id=info:doi/10.1371/journal.pmed.1004436.s010
http://journals.plos.org/plosmedicine/article/asset?unique&id=info:doi/10.1371/journal.pmed.1004436.s011
https://doi.org/10.1371/journal.pmed.1004436

PLOS MEDICINE

Meta-analysis of specialist palliative care

Supervision: Miriam J. Johnson, Sophie Pask, Fliss E. M. Murtagh, Christina Ramsenthaler.

Validation: Miriam J. Johnson, Sophie Pask, Susanne de Wolf-Linder, Fliss E. M. Murtagh,

Christina Ramsenthaler.

Visualization: Susanne de Wolf-Linder, Christina Ramsenthaler.

Writing - original draft: Miriam J. Johnson, Leah Rutterford, Anisha Sunny, Sophie Pask,

Fliss E. M. Murtagh, Christina Ramsenthaler.

Writing - review & editing: Miriam J. Johnson, Leah Rutterford, Anisha Sunny, Sophie Pask,

Susanne de Wolf-Linder, Fliss E. M. Murtagh, Christina Ramsenthaler.

References

1.

10.

11.

12

13.

14.

World Health Organization (WHO). WHO definition of palliative care. 2002 [accessed 2009 Sep 28].
Available from: http://www.who.int/cancer/palliative/definition/en/.

Greer JA, Jackson VA, Meier DE, Temel JS. Early integration of palliative care services with standard
oncology care for patients with advanced cancer. CA Cancer J Clin. 2013; 63:349-363. https://doi.org/
10.3322/caac.21192 PMID: 23856954.

Oluyase AO, Higginson IJ, Yi D, Gao W, Evans CJ, Grande G, et al. Hospital-based specialist palliative
care compared with usual care for adults with advanced illness and their caregivers: a systematic
review. Southampton (UK): NIHR Journals Library; May 2021. https://doi.org/10.3310/hsdr09120
PMID: 34057828.

National Consensus Project for Quality Palliative Care. Clinical Practice Guidelines for Quality Palliative
Care, 4th edition. 2018 [accessed 2022 Nov 28]. Available from: https://www.nationalcoalitionhpc.org/
wp-content/uploads/2020/07/NCHPC-NCPGuidelines_4thED_web_FINAL.pdf.

Luckett T, Phillips J, Agar M, Virdun C, Green A, Davidson PM. Elements of effective palliative care
models: a rapid review. BMC Health Serv Res. 2014; 14:136. https://doi.org/10.1186/1472-6963-14-
136 PMID: 24670065.

Bainbridge D, Seow H, Sussman J. Common Components of Efficacious In-Home End-of-Life Care
Programs: A Review of Systematic Reviews. J Am Geriatr Soc. 2016; 64:632—639. https://doi.org/10.
1111/jgs.14025 PMID: 27000336.

Bayly J, Bone AE, Ellis-Smith C, Tunnard |, Yaqub S, Yi D, et al. Common elements of service delivery
models that optimise quality of life and health service use among older people with advanced progres-
sive conditions: a tertiary systematic review. BMJ Open. 2021; 11:e048417. https://doi.org/10.1136/
bmjopen-2020-048417 PMID: 34853100.

Firth AM, O’Brien SM, Guo P, Seymour J, Richardson H, Bridges C, et al. Establishing key criteria to
define and compare models of specialist palliative care: A mixed-methods study using qualitative inter-
views and Delphi survey. Palliat Med. 2019; 33:1114—1124. https://doi.org/10.1177/
0269216319858237 PMID: 31250704.

Brereton L, Clark J, Ingleton C, Gardiner C, Preston L, Ryan T, et al. What do we know about different
models of providing palliative care? Findings from a systematic review of reviews. Palliat Med. 2017;
31:781-797. https://doi.org/10.1177/0269216317701890 PMID: 28376681.

Etkind SN, Bone AE, Gomes B, Lovell N, Evans CJ, Higginson IJ, et al. How many people will need palli-
ative care in 2040? Past trends, future projections and implications for services. BMC Med. 2017;
15:102. https://doi.org/10.1186/s12916-017-0860-2 PMID: 28514961.

Gaertner J, Siemens W, Meerpohl JJ, Antes G, Meffert C, Xander C, et al. Effect of specialist palliative
care services on quality of life in adults with advanced incurable illness in hospital, hospice, or commu-
nity settings: systematic review and meta-analysis. BMJ. 2017; 357:j2925. https://doi.org/10.1136/bmj.
j2925 PMID: 28676557.

Kavalieratos D, Corbelli J, Zhang D, Dionne-Odom JN, Ernecoff NC, Hanmer J, et al. Association
Between Palliative Care and Patient and Caregiver Outcomes: A Systematic Review and Meta-analy-
sis. JAMA. 2016; 316:2104—2114. https://doi.org/10.1001/jama.2016.16840 PMID: 27893131.

Kassianos AP, loannou M, Koutsantoni M, Charalambous H. The impact of specialized palliative care
on cancer patients’ health-related quality of life: a systematic review and meta-analysis. Support Care
Cancer. 2018; 26:61-79. https://doi.org/10.1007/s00520-017-3895-1 PMID: 28932908.

Chyr LC, DeGroot L, Waldfogel JM, Hannum SM, Sloan DH, Cotter VT, et al. Implementation and Effec-
tiveness of Integrating Palliative Care Into Ambulatory Care of Noncancer Serious Chronic lliness:

PLOS Medicine | https://doi.org/10.1371/journal.pmed.1004436  August 2, 2024 17/21


http://www.who.int/cancer/palliative/definition/en/
https://doi.org/10.3322/caac.21192
https://doi.org/10.3322/caac.21192
http://www.ncbi.nlm.nih.gov/pubmed/23856954
https://doi.org/10.3310/hsdr09120
http://www.ncbi.nlm.nih.gov/pubmed/34057828
https://www.nationalcoalitionhpc.org/wp-content/uploads/2020/07/NCHPC-NCPGuidelines_4thED_web_FINAL.pdf
https://www.nationalcoalitionhpc.org/wp-content/uploads/2020/07/NCHPC-NCPGuidelines_4thED_web_FINAL.pdf
https://doi.org/10.1186/1472-6963-14-136
https://doi.org/10.1186/1472-6963-14-136
http://www.ncbi.nlm.nih.gov/pubmed/24670065
https://doi.org/10.1111/jgs.14025
https://doi.org/10.1111/jgs.14025
http://www.ncbi.nlm.nih.gov/pubmed/27000336
https://doi.org/10.1136/bmjopen-2020-048417
https://doi.org/10.1136/bmjopen-2020-048417
http://www.ncbi.nlm.nih.gov/pubmed/34853100
https://doi.org/10.1177/0269216319858237
https://doi.org/10.1177/0269216319858237
http://www.ncbi.nlm.nih.gov/pubmed/31250704
https://doi.org/10.1177/0269216317701890
http://www.ncbi.nlm.nih.gov/pubmed/28376681
https://doi.org/10.1186/s12916-017-0860-2
http://www.ncbi.nlm.nih.gov/pubmed/28514961
https://doi.org/10.1136/bmj.j2925
https://doi.org/10.1136/bmj.j2925
http://www.ncbi.nlm.nih.gov/pubmed/28676557
https://doi.org/10.1001/jama.2016.16840
http://www.ncbi.nlm.nih.gov/pubmed/27893131
https://doi.org/10.1007/s00520-017-3895-1
http://www.ncbi.nlm.nih.gov/pubmed/28932908
https://doi.org/10.1371/journal.pmed.1004436

PLOS MEDICINE

Meta-analysis of specialist palliative care

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Mixed Methods Review and Meta-Analysis. Ann Fam Med. 2022; 20:77-83. https://doi.org/10.1370/
afm.2754 PMID: 35074772.

Fulton JJ, LeBlanc TW, Cutson TM, Porter Starr KN, Kamal A, Ramos K, et al. Integrated outpatient pal-
liative care for patients with advanced cancer: A systematic review and meta-analysis. Palliat Med.
2019; 33:123-134. https://doi.org/10.1177/0269216318812633 PMID: 30488781.

Cui X, Dong W, Zheng H, Li H. Collaborative care intervention for patients with chronic heart failure: A
systematic review and meta-analysis. Medicine (Baltimore). 2019; 98:e14867. https://doi.org/10.1097/
MD.0000000000014867 PMID: 30921185.

Quinn KL, Shurrab M, Gitau K, Kavalieratos D, Isenberg SR, Stall NM, et al. Association of Receipt of
Palliative Care Interventions With Health Care Use, Quality of Life, and Symptom Burden Among Adults
With Chronic Noncancer lliness: A Systematic Review and Meta-analysis. JAMA. 2020; 324:1439-
1450. https://doi.org/10.1001/jama.2020.14205 PMID: 33048152.

Thorlund K, Walter SD, Johnston BC, Furukawa TA, Guyatt GH. Pooling health-related quality of life
outcomes in meta-analysis-a tutorial and review of methods for enhancing interpretability. Res Synth
Methods. 2011; 2:188-2083. https://doi.org/10.1002/jrsm.46 PMID: 26061786.

Johnston BC, Thorlund K, Schiinemann HJ, Xie F, Murad MH, Montori VM, et al. Improving the interpre-
tation of quality of life evidence in meta-analyses: the application of minimal important difference units.
Health Qual Life Outcomes. 2010; 8:116. https://doi.org/10.1186/1477-7525-8-116 PMID: 20937092.

Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020
statement: An updated guideline for reporting systematic reviews. PLoS Med. 2021; 18:e1003583.
https://doi.org/10.1371/journal.pmed.1003583 PMID: 33780438.

Clark D, Baur N, Clelland D, Garralda E, Lépez-Fidalgo J, Connor S, et al. Mapping Levels of Palliative
Care Development in 198 Countries: The Situation in 2017. J Pain Symptom Manage. 2020; 59:794—
807.e4. https://doi.org/10.1016/j.jpainsymman.2019.11.009 PMID: 31760142

Cook AM, Finlay IG, Edwards AG, Hood K, Higginson IJ, Goodwin DM, et al. Efficiency of searching the
grey literature in palliative care. J Pain Symptom Manage. 2001; 22:797-801. https://doi.org/10.1016/
s0885-3924(01)00315-3 PMID: 11532593.

Ouzzani M, Hammady H, Fedorowicz Z, EImagarmid A. Rayyan—a web and mobile app for systematic
reviews. Syst Rev. 2016; 5:210. https://doi.org/10.1186/s13643-016-0384-4 PMID: 27919275.

Donner A, Klar N. Issues in the meta-analysis of cluster randomized trials. Stat Med. 2002; 21:2971—
2980. https://doi.org/10.1002/sim.1301 PMID: 12325113.

Sterne JAC, Savovi¢ J, Page MJ, Elbers RG, Blencowe NS, Boutron |, et al. RoB 2: a revised tool for
assessing risk of bias in randomised trials. BMJ. 2019; 366:14898. https://doi.org/10.1136/bm].14898
PMID: 31462531.

Guyatt GH, Oxman AD, Vist GE, Kunz R, Falck-Ytter Y, Alonso-Coello P, et al. GRADE: an emerging
consensus on rating quality of evidence and strength of recommendations. BMJ. 2008; 336:924-926.
https://doi.org/10.1136/bm;j.39489.470347.AD PMID: 18436948.

Guyatt G, Oxman AD, Akl EA, Kunz R, Vist G, Brozek J, et al. GRADE guidelines: 1. Introduction-
GRADE evidence profiles and summary of findings tables. J Clin Epidemiol. 2011; 64:383-394. https:/
doi.org/10.1016/j.jclinepi.2010.04.026 PMID: 21195583.

Seow H, Bainbridge D, Brouwers M, Bryant D, Tan Toyofuku S, Kelley ML. Common care practices
among effective community-based specialist palliative care teams: a qualitative study. BMJ Support
Palliat Care. 2020; 10:€3. https://doi.org/10.1136/bmjspcare-2016-001221 PMID: 28424194

Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, et al. Cochrane Handbook for Sys-
tematic Reviews of Interventions. John Wiley & Sons; 2019.

LiuY, ShenY, Pan Q, He H, Zou H, Huang Z, et al. Application of interdisciplinary collaborative hospice
care for terminal geriatric cancer patients: a prospective randomized controlled study. Support Care
Cancer. 2022; 30:3553-3561. https://doi.org/10.1007/s00520-022-06816-x PMID: 35022886.

do Carmo TM, Paiva BSR, de Oliveira CZ, Nascimento MSA, Paiva CE. The feasibility and benefit of a
brief psychosocial intervention in addition to early palliative care in patients with advanced cancer to
reduce depressive symptoms: a pilot randomized controlled clinical trial. BMC Cancer. 2017; 17:564.
https://doi.org/10.1186/s12885-017-3560-6 PMID: 28836960.

El-Jawahri A, LeBlanc T, VanDusen H, Traeger L, Greer JA, Pirl WF, et al. Effect of Inpatient Palliative
Care on Quality of Life 2 Weeks After Hematopoietic Stem Cell Transplantation: A Randomized Clinical
Trial. JAMA. 2016; 316:2094—21083. https://doi.org/10.1001/jama.2016.16786 PMID: 27893130.

El-Jawahri A, LeBlanc TW, Kavanaugh A, Webb JA, Jackson VA, Campbell TC, et al. Effectiveness of
Integrated Palliative and Oncology Care for Patients With Acute Myeloid Leukemia: A Randomized Clin-
ical Trial. JAMA Oncol. 2021; 7:238-245. https://doi.org/10.1001/jamaoncol.2020.6343 PMID:
33331857.

PLOS Medicine | https://doi.org/10.1371/journal.pmed.1004436  August 2, 2024 18/21


https://doi.org/10.1370/afm.2754
https://doi.org/10.1370/afm.2754
http://www.ncbi.nlm.nih.gov/pubmed/35074772
https://doi.org/10.1177/0269216318812633
http://www.ncbi.nlm.nih.gov/pubmed/30488781
https://doi.org/10.1097/MD.0000000000014867
https://doi.org/10.1097/MD.0000000000014867
http://www.ncbi.nlm.nih.gov/pubmed/30921185
https://doi.org/10.1001/jama.2020.14205
http://www.ncbi.nlm.nih.gov/pubmed/33048152
https://doi.org/10.1002/jrsm.46
http://www.ncbi.nlm.nih.gov/pubmed/26061786
https://doi.org/10.1186/1477-7525-8-116
http://www.ncbi.nlm.nih.gov/pubmed/20937092
https://doi.org/10.1371/journal.pmed.1003583
http://www.ncbi.nlm.nih.gov/pubmed/33780438
https://doi.org/10.1016/j.jpainsymman.2019.11.009
http://www.ncbi.nlm.nih.gov/pubmed/31760142
https://doi.org/10.1016/s0885-3924%2801%2900315-3
https://doi.org/10.1016/s0885-3924%2801%2900315-3
http://www.ncbi.nlm.nih.gov/pubmed/11532593
https://doi.org/10.1186/s13643-016-0384-4
http://www.ncbi.nlm.nih.gov/pubmed/27919275
https://doi.org/10.1002/sim.1301
http://www.ncbi.nlm.nih.gov/pubmed/12325113
https://doi.org/10.1136/bmj.l4898
http://www.ncbi.nlm.nih.gov/pubmed/31462531
https://doi.org/10.1136/bmj.39489.470347.AD
http://www.ncbi.nlm.nih.gov/pubmed/18436948
https://doi.org/10.1016/j.jclinepi.2010.04.026
https://doi.org/10.1016/j.jclinepi.2010.04.026
http://www.ncbi.nlm.nih.gov/pubmed/21195583
https://doi.org/10.1136/bmjspcare-2016-001221
http://www.ncbi.nlm.nih.gov/pubmed/28424194
https://doi.org/10.1007/s00520-022-06816-x
http://www.ncbi.nlm.nih.gov/pubmed/35022886
https://doi.org/10.1186/s12885-017-3560-6
http://www.ncbi.nlm.nih.gov/pubmed/28836960
https://doi.org/10.1001/jama.2016.16786
http://www.ncbi.nlm.nih.gov/pubmed/27893130
https://doi.org/10.1001/jamaoncol.2020.6343
http://www.ncbi.nlm.nih.gov/pubmed/33331857
https://doi.org/10.1371/journal.pmed.1004436

PLOS MEDICINE

Meta-analysis of specialist palliative care

34.

35.

36.

37.

38.

39.

40.

M.

42,

43.

44,

45.

46.

47.

48.

49.

50.

Greer JA, Moy B, El-Jawahri A, Jackson VA, Kamdar M, Jacobsen J, et al. Randomized Trial of a Pallia-
tive Care Intervention to Improve End-of-Life Care Discussions in Patients With Metastatic Breast Can-
cer. J Natl Compr Canc Netw. 2022; 20:136—143. https://doi.org/10.6004/jnccn.2021.7040 PMID:
35130492.

Sidebottom AC, Jorgenson A, Richards H, Kirven J, Sillah A. Inpatient palliative care for patients with
acute heart failure: outcomes from a randomized trial. J Palliat Med. 2015; 18:134—142. hitps://doi.org/
10.1089/jpm.2014.0192 PMID: 25479182.

Bassi |, Guerrieri A, Carpano M, Gardini A, Prediletto |, Polastri M, et al. Feasibility and efficacy of a mul-
tidisciplinary palliative approach in patients with advanced interstitial lung disease. A pilot randomised
controlled trial. Puimonology. 2023; 29:S54—-S62. https://doi.org/10.1016/j.pulmoe.2021.11.004 PMID:
34969647.

Bekelman D, Baron A, Paden G, McBryde C, Welsh C, Parsons E, et al. Effect of a collaborative pallia-
tive care intervention vs usual care on quality of life of patients with symptomatic heart and lung dis-
eases: a randomized clinical trial (CO202A). J Pain Symptom Manage. 2022; 63:1063. https://doi.org/
10.1016/j.jpainsymman.2022.04.009

Eychmiiller S, Zwahlen S, Fliedner MC, Juni P, Aebersold DM, Aujesky D, et al. Single early palliative
care intervention added to usual oncology care for patients with advanced cancer: A randomized con-
trolled trial (SENS Trial). Palliat Med. 2021; 35:1108—-1117. https://doi.org/10.1177/
02692163211005340 PMID: 33908288.

Kluger BM, Miyasaki J, Katz M, Galifianakis N, Hall K, Pantilat S, et al. Comparison of Integrated Outpa-
tient Palliative Care With Standard Care in Patients With Parkinson Disease and Related Disorders: A
Randomized Clinical Trial. JAMA Neurol. 2020; 77:551-560. https://doi.org/10.1001/jamaneurol.2019.
4992 PMID: 32040141.

Maltoni M, Scarpi E, Dall’Agata M, Zagonel V, Berté R, Ferrari D, et al. Systematic versus on-demand
early palliative care: results from a multicentre, randomised clinical trial. Eur J Cancer. 2016; 65:61-68.
https://doi.org/10.1016/j.ejca.2016.06.007 PMID: 27472648.

Nottelmann L, Groenvold M, Vejlgaard TB, Petersen MA, Jensen LH. Early, integrated palliative rehabil-
itation improves quality of life of patients with newly diagnosed advanced cancer: The Pal-Rehab ran-
domized controlled trial. Palliat Med. 2021; 35:1344—1355. https://doi.org/10.1177/
02692163211015574 PMID: 34000886.

Scarpi E, Dal’Agata M, Zagonel V, Gamucci T, Berté R, Sansoni E, et al. Systematic vs. on-demand
early palliative care in gastric cancer patients: a randomized clinical trial assessing patient and health-
care service outcomes. Support Care Cancer. 2019; 27:2425-2434. https://doi.org/10.1007/s00520-
018-4517-2 PMID: 30357555.

Slama O, Pochop L, Sedo J, Svancara J, Sedova P, Svetlakova L, et al. Effects of Early and Systematic
Integration of Specialist Palliative Care in Patients with Advanced Cancer: Randomized Controlled Trial
PALINT. J Palliat Med. 2020; 23:1586—1593. https://doi.org/10.1089/jpm.2019.0697 PMID: 32391740.

Tattersall MH, Martin A, Devine R, Ryan J, Jansen J, Hastings L, et al. Early contact with palliative care
services: a randomized trial in patients with newly detected incurable metastatic cancer. J Palliat Care
Med. 2014; 4:1. https://doi.org/10.4172/2165-7386.1000170

Temel JS, Greer JA, Muzikansky A, Gallagher ER, Admane S, Jackson VA, et al. Early palliative care
for patients with metastatic non-small-cell lung cancer. N Engl J Med. 2010; 363:733-742. https://doi.
org/10.1056/NEJMoa1000678 PMID: 20818875.

Woo SM, Song MK, Lee M, Joo J, Kim DH, Kim JH, et al. Effect of Early Management on Pain and
Depression in Patients with Pancreatobiliary Cancer: A Randomized Clinical Trial. Cancers (Basel).
2019; 11:79. https://doi.org/10.3390/cancers11010079 PMID: 30641928.

Zimmermann C, Swami N, Krzyzanowska M, Hannon B, Leighl N, Oza A, et al. Early palliative care for
patients with advanced cancer: a cluster-randomised controlled trial. Lancet. 2014; 383:1721-1730.
https://doi.org/10.1016/S0140-6736(13)62416-2 PMID: 24559581.

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; 16:1142—1151. https://doi.
org/10.1002/ejhf.151 PMID: 25159126.

Brims F, Gunatilake S, Lawrie |, Marshall L, Fogg C, Qi C, et al. Early specialist palliative care on quality
of life for malignant pleural mesothelioma: a randomised controlled trial. Thorax. 2019; 74:354—-361.
https://doi.org/10.1136/thoraxjnl-2018-212380 PMID: 30661019.

Goldstein N, Mather H, DeCherrie L, Kelley A, McKendrick K, Espino C, et al. A randomized controlled
trial of a novel home-based palliative care team centered around community health workers improved
patient outcomes (RP524). J Pain Symptom Manage. 2022; 63:1110-1111. https://doi.org/10.1016/].
jpainsymman.2022.04.090

PLOS Medicine | https://doi.org/10.1371/journal.pmed.1004436  August 2, 2024 19/21


https://doi.org/10.6004/jnccn.2021.7040
http://www.ncbi.nlm.nih.gov/pubmed/35130492
https://doi.org/10.1089/jpm.2014.0192
https://doi.org/10.1089/jpm.2014.0192
http://www.ncbi.nlm.nih.gov/pubmed/25479182
https://doi.org/10.1016/j.pulmoe.2021.11.004
http://www.ncbi.nlm.nih.gov/pubmed/34969647
https://doi.org/10.1016/j.jpainsymman.2022.04.009
https://doi.org/10.1016/j.jpainsymman.2022.04.009
https://doi.org/10.1177/02692163211005340
https://doi.org/10.1177/02692163211005340
http://www.ncbi.nlm.nih.gov/pubmed/33908288
https://doi.org/10.1001/jamaneurol.2019.4992
https://doi.org/10.1001/jamaneurol.2019.4992
http://www.ncbi.nlm.nih.gov/pubmed/32040141
https://doi.org/10.1016/j.ejca.2016.06.007
http://www.ncbi.nlm.nih.gov/pubmed/27472648
https://doi.org/10.1177/02692163211015574
https://doi.org/10.1177/02692163211015574
http://www.ncbi.nlm.nih.gov/pubmed/34000886
https://doi.org/10.1007/s00520-018-4517-2
https://doi.org/10.1007/s00520-018-4517-2
http://www.ncbi.nlm.nih.gov/pubmed/30357555
https://doi.org/10.1089/jpm.2019.0697
http://www.ncbi.nlm.nih.gov/pubmed/32391740
https://doi.org/10.4172/2165-7386.1000170
https://doi.org/10.1056/NEJMoa1000678
https://doi.org/10.1056/NEJMoa1000678
http://www.ncbi.nlm.nih.gov/pubmed/20818875
https://doi.org/10.3390/cancers11010079
http://www.ncbi.nlm.nih.gov/pubmed/30641928
https://doi.org/10.1016/S0140-6736%2813%2962416-2
http://www.ncbi.nlm.nih.gov/pubmed/24559581
https://doi.org/10.1002/ejhf.151
https://doi.org/10.1002/ejhf.151
http://www.ncbi.nlm.nih.gov/pubmed/25159126
https://doi.org/10.1136/thoraxjnl-2018-212380
http://www.ncbi.nlm.nih.gov/pubmed/30661019
https://doi.org/10.1016/j.jpainsymman.2022.04.090
https://doi.org/10.1016/j.jpainsymman.2022.04.090
https://doi.org/10.1371/journal.pmed.1004436

PLOS MEDICINE

Meta-analysis of specialist palliative care

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Wong FK, Ng AY, Lee PH, Lam PT, Ng JSC, Ng NHY, et al. Effects of a transitional palliative care
model on patients with end-stage heart failure: a randomised controlled trial. Heart. 2016; 102:1100—
1108. https://doi.org/10.1136/heartjnl-2015-308638 PMID: 26969631.

Aiken LS, Butner J, Lockhart CA, Volk-Craft BE, Hamilton G, Williams FG. Outcome evaluation of a ran-
domized trial of the PhoenixCare intervention: program of case management and coordinated care for
the seriously chronically ill. J Palliat Med. 2006; 9:111-126. https://doi.org/10.1089/jpm.2006.9.111
PMID: 16430351.

Bakitas M, Lyons KD, Hegel MT, Balan S, Brokaw FC, Seville J, et al. Effects of a palliative care inter-
vention on clinical outcomes in patients with advanced cancer: the Project ENABLE Il randomized con-
trolled trial. JAMA. 2009; 302:741-749. https://doi.org/10.1001/jama.2009.1198 PMID: 19690306.

Bakitas MA, Tosteson TD, Li Z, Lyons KD, Hull JG, Li Z, et al. Early Versus Delayed Initiation of Concur-
rent Palliative Oncology Care: Patient Outcomes in the ENABLE Il Randomized Controlled Trial. J Clin
Oncol. 2015; 33:1438-1445. https://doi.org/10.1200/JC0O.2014.58.6362 PMID: 25800768.

Bakitas MA, Dionne-Odom JN, Ejem DB, Wells R, Azuero A, Stockdill ML, et al. Effect of an Early Pallia-
tive Care Telehealth Intervention vs Usual Care on Patients With Heart Failure: The ENABLE CHF-PC
Randomized Clinical Trial. JAMA Intern Med. 2020; 180:1203—-1213. https://doi.org/10.1001/
jamainternmed.2020.2861 PMID: 32730613.

Bekelman DB, Allen LA, McBryde CF, Hattler B, Fairclough DL, Havranek EP, et al. Effect of a Collabo-
rative Care Intervention vs Usual Care on Health Status of Patients With Chronic Heart Failure: The
CASA Randomized Clinical Trial. JAMA Intern Med. 2018; 178:511-519. https://doi.org/10.1001/
jamainternmed.2017.8667 PMID: 29482218.

Benthien K, Diasso P, von Heymann A, Nordly M, Kurita G, Timm H, et al. Oncology to specialised palli-
ative home care systematic transition: the Domus randomised trial. BMJ Support Palliat Care. 2020;
10:350-357. https://doi.org/10.1136/bmjspcare-2020-002325 PMID: 32680894.

Edmonds P, Hart S, Wei Gao, Vivat B, Burman R, Silber E, et al. Palliative care for people severely
affected by multiple sclerosis: evaluation of a novel palliative care service. Mult Scler. 2010; 16:627—
636. https://doi.org/10.1177/1352458510364632 PMID: 20305044.

Evans CJ, Bone AE, Yi D, Gao W, Morgan M, Taherzadeh S, et al. Community-based short-term inte-
grated palliative and supportive care reduces symptom distress for older people with chronic noncancer
conditions compared with usual care: A randomised controlled single-blind mixed method trial. Int J
Nurs Stud. 2021; 120:103978. https://doi.org/10.1016/j.ijnurstu.2021.103978 PMID: 34146843.

Franciosi V, Maglietta G, Degli Esposti C, Caruso G, Cavannal, Berté R, et al. Early palliative care and
quality of life of advanced cancer patients-a multicenter randomized clinical trial. Ann Palliat Med. 2019;
8:381-389. https://doi.org/10.21037/apm.2019.02.07 PMID: 30943735.

Gao W, Wilson R, Hepgul N, Yi D, Evans C, Bajwah S, et al. Effect of Short-term Integrated Palliative
Care on Patient-Reported Outcomes Among Patients Severely Affected With Long-term Neurological
Conditions: A Randomized Clinical Trial. JAMA Netw Open. 2020; 3:e2015061. https://doi.org/10.1001/
jamanetworkopen.2020.15061 PMID: 32857151.

Given B, Given CW, McCorkle R, Kozachik S, Cimprich B, Rahbar MH, et al. Pain and fatigue manage-
ment: results of a nursing randomized clinical trial. Oncol Nurs Forum. 2002; 29:949-956. https://doi.
org/10.1188/02.0NF.949-956 PMID: 12096292.

Groenvold M, Petersen MA, Damkier A, Neergaard MA, Nielsen JB, Pedersen L, et al. Randomised
clinical trial of early specialist palliative care plus standard care versus standard care alone in patients
with advanced cancer: The Danish Palliative Care Trial. Palliat Med. 2017; 31:814-824. hitps://doi.org/
10.1177/0269216317705100 PMID: 28494643.

Hoek PD, Schers HJ, Bronkhorst EM, Vissers KCP, Hasselaar JGJ. The effect of weekly specialist palli-
ative care teleconsultations in patients with advanced cancer -a randomized clinical trial. BMC Med.
2017; 15:119. https://doi.org/10.1186/s12916-017-0866-9 PMID: 28625164.

Patil VM, Singhai P, Noronha V, Bhattacharjee A, Deodhar J, Salins N, et al. Effect of Early Palliative
Care on Quality of Life of Advanced Head and Neck Cancer Patients: A Phase Il Trial. J Natl Cancer
Inst. 2021; 113:1228-1237. https://doi.org/10.1093/jnci/djab020 PMID: 33606023.

Rogers JG, Patel CB, Mentz RJ, Granger BB, Steinhauser KE, Fiuzat M, et al. Palliative Care in Heart
Failure: The PAL-HF Randomized, Controlled Clinical Trial. J Am Coll Cardiol. 2017; 70:331-341.
https://doi.org/10.1016/j.jacc.2017.05.030 PMID: 28705314.

Temel JS, Sloan J, Zemla T, Greer JA, Jackson VA, El-Jahwari A, et al. Multisite, Randomized Trial of
Early Integrated Palliative and Oncology Care in Patients with Advanced Lung and Gastrointestinal
Cancer: Alliance A221303. J Palliat Med. 2020; 23:922-929. https://doi.org/10.1089/jpm.2019.0377
PMID: 32031887.

Vanbutsele G, Van Belle S, Surmont V, De Laat M, Colman R, Eecloo K, et al. The effect of early and
systematic integration of palliative care in oncology on quality of life and health care use near the end of

PLOS Medicine | https://doi.org/10.1371/journal.pmed.1004436  August 2, 2024 20/21


https://doi.org/10.1136/heartjnl-2015-308638
http://www.ncbi.nlm.nih.gov/pubmed/26969631
https://doi.org/10.1089/jpm.2006.9.111
http://www.ncbi.nlm.nih.gov/pubmed/16430351
https://doi.org/10.1001/jama.2009.1198
http://www.ncbi.nlm.nih.gov/pubmed/19690306
https://doi.org/10.1200/JCO.2014.58.6362
http://www.ncbi.nlm.nih.gov/pubmed/25800768
https://doi.org/10.1001/jamainternmed.2020.2861
https://doi.org/10.1001/jamainternmed.2020.2861
http://www.ncbi.nlm.nih.gov/pubmed/32730613
https://doi.org/10.1001/jamainternmed.2017.8667
https://doi.org/10.1001/jamainternmed.2017.8667
http://www.ncbi.nlm.nih.gov/pubmed/29482218
https://doi.org/10.1136/bmjspcare-2020-002325
http://www.ncbi.nlm.nih.gov/pubmed/32680894
https://doi.org/10.1177/1352458510364632
http://www.ncbi.nlm.nih.gov/pubmed/20305044
https://doi.org/10.1016/j.ijnurstu.2021.103978
http://www.ncbi.nlm.nih.gov/pubmed/34146843
https://doi.org/10.21037/apm.2019.02.07
http://www.ncbi.nlm.nih.gov/pubmed/30943735
https://doi.org/10.1001/jamanetworkopen.2020.15061
https://doi.org/10.1001/jamanetworkopen.2020.15061
http://www.ncbi.nlm.nih.gov/pubmed/32857151
https://doi.org/10.1188/02.ONF.949-956
https://doi.org/10.1188/02.ONF.949-956
http://www.ncbi.nlm.nih.gov/pubmed/12096292
https://doi.org/10.1177/0269216317705100
https://doi.org/10.1177/0269216317705100
http://www.ncbi.nlm.nih.gov/pubmed/28494643
https://doi.org/10.1186/s12916-017-0866-9
http://www.ncbi.nlm.nih.gov/pubmed/28625164
https://doi.org/10.1093/jnci/djab020
http://www.ncbi.nlm.nih.gov/pubmed/33606023
https://doi.org/10.1016/j.jacc.2017.05.030
http://www.ncbi.nlm.nih.gov/pubmed/28705314
https://doi.org/10.1089/jpm.2019.0377
http://www.ncbi.nlm.nih.gov/pubmed/32031887
https://doi.org/10.1371/journal.pmed.1004436

PLOS MEDICINE

Meta-analysis of specialist palliative care

69.

70.

71.

72.

73.

74.

75.

76.

77.

life: A randomised controlled trial. Eur J Cancer. 2020; 124:186—193. https://doi.org/10.1016/j.ejca.
2019.11.009 PMID: 31812934.

Jordan R, Allsop MJ, EIMokhallalati Y, Jackson CE, Edwards HL, Chapman EJ, et al. Duration of pallia-
tive care before death in international routine practice: a systematic review and meta-analysis. BMC
Med. 2020; 18:368. https://doi.org/10.1186/s12916-020-01829-x PMID: 33239021.

Johnk C, Laigaard HH, Pedersen AK, Bauer EH, Brandt F, Bollig G, et al. Time to End-of-Life of Patients
Starting Specialised Palliative Care in Denmark: A Descriptive Register-Based Cohort Study. Int J Envi-
ron Res Public Health. 2022; 19:13017. https://doi.org/10.3390/ijerph192013017 PMID: 36293593.

Allsop MJ, Ziegler LE, Mulvey MR, Russell S, Taylor R, Bennett MI. Duration and determinants of hos-
pice-based specialist palliative care: A national retrospective cohort study. Palliat Med. 2018; 32:1322—
13383. https://doi.org/10.1177/0269216318781417 PMID: 29874525.

Rodin R, Swami N, Pope A, Hui D, Hannon B, Le LW, et al. Impact of early palliative care according to
baseline symptom severity: Secondary analysis of a cluster-randomized controlled trial in patients with
advanced cancer. Cancer Med. 2022; 11:1869—1878. https://doi.org/10.1002/cam4.4565 PMID:
35142091.

Currow DC, Chang S, Grande ED, Ferreira DH, Kochovska S, Kinchin |, et al. Quality of Life Changes
With Duration of Chronic Breathlessness: A Random Sample of Community-Dwelling People. J Pain
Symptom Manage. 2020; 60:818-827.e4. https://doi.org/10.1016/j.jpainsymman.2020.05.015 PMID:
32442480.

Muller S, Fink M, Hense J, Comino MRS, Schuler M, Teufel M, et al. Palliative care outpatients in a Ger-
man comprehensive cancer center-identifying indicators for early and late referral. BMC Palliat Care.
2022; 21:221. https://doi.org/10.1186/s12904-022-01114-z PMID: 36503625.

World Health Assembly. Iltem 15.5: strengthening of palliative care as a component of comprehensive
care throughout the life course (Minutes of the sixty-seventh world health assembly). 2014 [accessed
2023 Apr 25]. Available from: https://apps.who.int/gb/ebwha/pdf_files/WHA67/A67_R19-en.pdf.

Oldridge N, Perkins A, Marchionni N, Fumagalli S, Fattirolli F, Guyatt G. Number needed to treat in car-
diac rehabilitation. J Cardiopulm Rehabil. 2002; 22:22—30. https://doi.org/10.1097/00008483-
200201000-00003 PMID: 11839993.

Hussain JA, White IR, Langan D, Johnson MJ, Currow DC, Torgerson D, et al. Missing data in random-
ized controlled trials testing palliative interventions pose a significant risk of bias and loss of power: a
systematic review and meta-analyses. J Clin Epidemiol. 2016; 74:57—65. https://doi.org/10.1016/].
jclinepi.2015.12.003 PMID: 26718729.

PLOS Medicine | https://doi.org/10.1371/journal.pmed.1004436  August 2, 2024 21/21


https://doi.org/10.1016/j.ejca.2019.11.009
https://doi.org/10.1016/j.ejca.2019.11.009
http://www.ncbi.nlm.nih.gov/pubmed/31812934
https://doi.org/10.1186/s12916-020-01829-x
http://www.ncbi.nlm.nih.gov/pubmed/33239021
https://doi.org/10.3390/ijerph192013017
http://www.ncbi.nlm.nih.gov/pubmed/36293593
https://doi.org/10.1177/0269216318781417
http://www.ncbi.nlm.nih.gov/pubmed/29874525
https://doi.org/10.1002/cam4.4565
http://www.ncbi.nlm.nih.gov/pubmed/35142091
https://doi.org/10.1016/j.jpainsymman.2020.05.015
http://www.ncbi.nlm.nih.gov/pubmed/32442480
https://doi.org/10.1186/s12904-022-01114-z
http://www.ncbi.nlm.nih.gov/pubmed/36503625
https://apps.who.int/gb/ebwha/pdf_files/WHA67/A67_R19-en.pdf
https://doi.org/10.1097/00008483-200201000-00003
https://doi.org/10.1097/00008483-200201000-00003
http://www.ncbi.nlm.nih.gov/pubmed/11839993
https://doi.org/10.1016/j.jclinepi.2015.12.003
https://doi.org/10.1016/j.jclinepi.2015.12.003
http://www.ncbi.nlm.nih.gov/pubmed/26718729
https://doi.org/10.1371/journal.pmed.1004436

