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Abstract

Objectives Several delivery models of palliative care are currently available: hospital-based, outpatient-based, home-based,
nursing home-based, and hospice-based. Weighing the differences in costs of these delivery models helps to advise on the future
direction of expanding palliative care services. The objective of this review is to identify and summarize the best available
evidence in the US on cost associated with palliative care for patients diagnosed with cancer.

Methods The systematic review was carried out of studies conducted in the US between 2008 and 2018, searching PubMed,
Medline, the Cochrane library, CINAHL, EconLit, the Social Science Citation Index, Embase, and Science Citation Index, using
the following terms: palliative, cancer, carcinoma, cost, and reimbursement.

Results The initial search identified 748 articles, of which 16 met the inclusion criteria. Eight studies (50%) were inpatient-based,
four (25%) were combined outpatient/inpatient, two (12.5%) reported only on home-based palliative services, and two (12.5%)
were in multiple settings. Most included studies showed that palliative care reduced the cost of health care by $1285-$20,719 for
inpatient palliative care, $1000-$5198 for outpatient and inpatient combined, $4258 for home-based, and $117-$400 per day for
home/hospice, combined outpatient/inpatient palliative care.

Conclusion Receiving palliative care after a cancer diagnosis was associated with lower costs for cancer patients, and remarkable
differences exist in cost saving across different palliative care models.

Keywords Palliative care - Cost - Cancer - Systematic review

Introduction
Electronic supplementary material The online version of this article
(https://doi.org/10.1007/s00520-020-05512-y) contains supplementary Palliative care as a medical specialty focusing on care for ad-
material, which is available to authorized users. vanced cancer patients is growing at a rapid rate in the United
States [1, 2]. The American Society of Clinical Oncology
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fewer depressive symptoms [6, 22], improved physical and psy-
chological symptoms [10, 23], improved patient satisfaction [5,
17], and provider communication [17]. When offered early,
palliative care decreases end-of-life chemotherapy use and in-
creases referral to hospice care to maximize quality of life in the
last days [18, 24, 25]. In light of current evidence, the ASCO
recommends that clinicians integrate palliative care services in
standard oncology practice and provide dedicated palliative care
services to patients with advanced cancer early in the disease
course [19]. As the number of elderly patients diagnosed with
advanced cancer escalates, palliative care will play an increas-
ingly important role in cancer care.

The importance of cost analysis in cancer care is well ac-
knowledged, yet current research on the cost associated with
palliative care for patients diagnosed with cancer is limited
and disparate. Some studies [26, 27] examining the cost asso-
ciated with palliative care in the inpatient setting among pa-
tients diagnosed with terminal illness have indicated that pal-
liative care may be a cost-saving practice, whereas others [20,
28] have suggested that the cost difference between the palli-
ative care group and the control group was statistically insig-
nificant or cost was higher for the palliative care group.
Estimating the cost associated with palliative care can be chal-
lenging, especially considering various palliative care delivery
models. Currently, at least five delivery models of palliative
care are available for cancer patients: hospital-based, outpa-
tient-based, home-based, nursing home-based, and hospice-
based palliative care [21]. Yet to date, no study has compared
the economic impact of palliative services on cancer care
across various palliative care delivery models.

As the number of palliative care programs grows, weighing
the differences in costs related to palliative care is needed to
inform the expansion of palliative care services. We conducted
a preliminary search in PubMed and Google Scholar for existing
systematic reviews on the topic and no review identical to the one
proposed was found. We performed a systematic review of stud-
ies published from 2000 to 2018, which measured the cost asso-
ciated with palliative care in patients diagnosed with cancer to
better understand palliative care costs for cancer patients and their
variations by different delivery settings. We critically appraised
the available evidence to determine costs associated with pallia-
tive care and costs relative to the benefits of palliative care from
the perspectives of payer, provider, and their variations by deliv-
ery settings to inform decisions about implementation and deliv-
ery of palliative care.

Methods

We used the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) guidelines [29] for
conducting our systematic review. The topic was registered
in the PROSPERO database.
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Search strategy

A medical librarian searched the following 10 databases:
PubMed (NLM), Web of Science, EbscoHost’s Academic
Search Premier, CINAHL, EconLit and Health Business Full
Text, ProQuest’s, ABI/INFORM and Dissertations and
Theses Global databases, the Cochrane Library (Wiley), and
ClinicalTrials.gov website. The searches were conducted
October 4-15, 2018, using subject headings as well as
truncated and phrase search terms in title and abstract as
available for neoplasms of all histologic types at all sites,
palliative care, costs, economics, claims, fees, charges,
expenditures, dollars, monetary value, bills, spending,
pricing, payment, budget, and United States. Subject terms
were explored when applicable. The studies were limited to
those published between January 2008 and July 2018,
involving humans. The bibliographies of articles remaining
after initial selection were screened for additional potentially
suitable articles for inclusion. The bibliographies of relevant
review articles were hand-searched to identify additional stud-
ies that may fit the study scope. Only publications in peer-
reviewed journals were included, and all other publications
such as case report, book, conference abstracts, letters, and
comments were excluded. The publications resulting from
comprehensive search were exported into EndNote Web,
manually de-duplicated and shared with the study team. We
also searched the gray literature for economic evaluations on
the topic of interest using Scopus and ProQuest database to
find conference abstracts, dissertations, and theses. The full
search strategy is available in supplemental material.

Inclusion criteria

We used the PICO [30] framework to develop our inclusion
criteria and search strategy. PICO is a mnemonic that stands
for (P) population, (I) intervention, (C) context/setting, and (O)
outcomes. We included all clinical studies that assessed the cost
(outcome) associated with palliative care (intervention) in pa-
tients diagnosed with cancer (population) and were conducted
in the US (context/setting) in our review. For the purpose of
determining inclusion in the review, we operationalized palliative
care as a consultation with a palliative care specialist of a pallia-
tive care team and included papers that met this operational def-
inition of palliative care. Studies included were limited to those in
the US, and studies from other developed countries were exclud-
ed because of the differences in healthcare expenditure and utili-
zation of end-of-life care for patients diagnosed with cancer be-
tween different countries [31]. The costs had to be clearly report-
ed in US dollars ($) to allow for comparison. For the purpose of
this study, costs were defined as reimbursements paid by the
insurer and adjusted hospital charges using the cost-to-charge
ratio. Studies which focused solely on overall health care costs
of cancer care (that is, lacking itemized costs for palliative care)
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were excluded. When two or more articles reported on the same
cohort, only the most recent findings were included. We limited
our review to studies related to cancer diagnosis only because of
the unique palliative care needs of cancer patients and differences
between cost of care for cancer and non-cancer patients. We
excluded studies on end-of-life care/hospice care unless the pal-
liative care was included in the original study and the detailed
costs and health care outcomes of palliative care were clearly
reported. We included studies that reported palliative care cost
associated with multiple diseases, if one of the diagnoses was
cancer and the cost outcomes were stratified by type of disease.
Included studies had to be empirical studies, in English language
only, and published in the last 10 years, i.e., 2008-2018. We
limited our review to the last 10 years to summarize the most
recent evidence on the topic.

Study selection

Two out of three reviewers (SY, IH, JH) independently
screened study titles and abstracts identified from the literature
search and assessed their eligibility for inclusion in the review.
The full text of studies selected from abstract review were then
independently reviewed by two reviewers (SY, IH) and
assessed from inclusion based on the eligibility criteria. In
case of disagreements, a third reviewer (JH) assessed the ab-
stract or full text for inclusion.

Data acquisition

We used MS-Excel to create a matrix using the PICOTTS
(Population, Intervention, Comparator, Outcomes, Type,
Timing, Settings) framework [32] for systematically
reviewing the full texts. Two reviewers (SY, IH) independent-
ly extracted the following data for each study: author, year of
publication, study design (RCT, retrospective, prospective co-
hort, quasi-experimental), country, year of data, study location
(state, city), sample size, participants type (patients, caregiv-
er), participant age, participant cancer type, participant cancer
stage, participant race, palliative care setting (inpatient, outpa-
tient, home, other), outcome (overall survival [OS], cancer-
specific survival [CSS], quality of life [QoL], perspective (pa-
tient, provider, societal, payer), type of palliative care (consul-
tation, radiation), timing of palliative care (early, late), com-
parison arm (if any), data source for costs, type of analysis for
cost (nonparametric, statistical model), variable controlled for
cost analysis, key results on costs, and key results on clinical
outcomes. We assessed the quality of studies using evaluation
criteria of 31 indicators compiled by Smith and colleagues
[33]. Discrepancies among independent reviewers were re-
solved through discussions with senior authors. We assessed
the quality of included studies using the CHEERS checklist
[34] that provides consolidated assessment standards for

studies reporting health economic evaluation. The results of
which are reported in the Supplemental material.

Results
Literature search

The PRISMA flow chart of the search and retrieval process is
shown in Fig. 1. Within databases, 1134 studies were identi-
fied (231 PubMed, 667 Web of Science, 173 CINAHL, 42
ABI/INFORM, 10 Health Business, 39 Cochrane Library, 11
ProQuest, and additional 395 from tracking backward and
forward references). We removed 128 duplicate articles after
merging the citations from all databases. Screening of article
titles and abstracts resulted in 72 potentially eligible studies.
Full texts of these studies were retrieved and reviewed for
inclusion. Finally, 56 potentially eligible studies were exclud-
ed, leaving 16 studies for inclusion.

Study characteristics

The studies included differed in study designs, study settings,
study populations, and interventions (Tables 1 and 2). Of the
16 selected studies, 13 were retrospective cohort studies, two
were secondary analysis of a randomized control trial, and one
used prospective observational design. Most of these studies
were conducted at single center, except three studies which
were conducted at multiple centers. The studies covered a
range of palliative care programs including inpatient, outpa-
tient, and home-based care. All the studies had participants
aged > 18 years except one study which included only chil-
dren between the ages of 1 and 21 years.

Cost of palliative care
Data types and sources

To estimate the cost of palliative care, nine studies used the
payer’s reimbursement amount. This included five from
Medicare, two from health system claims data, one from the
Optum research database (included claims information from a
large US health plan that offered both commercial and
Medicare insurance), one from the National Inpatient Sample
dataset. The remaining seven studies used data collected by
health care providers in hospital systems like the electronic med-
ical record (EMR), billing, and cost accounting databases.

Palliative care delivery models
Eight studies were based on inpatient palliative care services,

four had both inpatient and outpatient palliative care services,
two estimated the cost of home-/hospice-based palliative care
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PubMed Web of Science CINAHL ProQuest
(N=231) (N=231) (N=173) (N=11)
ABI/INFORM ASP-EBSCO Health Business Cochrane
(N=42) (N=11) (N=10) (N=39)
Records after duplicates removed
(N =1006)
J Snowballing
D (N =395)
\ 4

Screening of abstracts
(N = 1401)

Studies excluded (N = 1329)
Study irrelevant: N = 314
Not a cancer study: N =15

A

\ 4

Palliative care is not the focus: N = 131
Costs was not reported: N =493

(N =72)

Full-text articles assessed for eligibility

Other: N =30

Studies excluded (N = 56)
Study irrelevant: N = 15

\ 4

Studies included in final analysis
(N = 16)

Fig. 1 Flowchart of the literature search strategy

along with inpatient and outpatient care, and two included
only home-based palliative care services. Studies used various
definitions of palliative care and provided limited descriptions
about the components of palliative care services/program.

Healthcare cost estimates

In 13 out of the 16 studies, the cost associated with palliative
care for cancer patients was found to be significantly lower
than that for the comparison group [7, 9, 12, 13, 18, 24, 26,
27, 35-37, 39], while two studies reported no statistically
significant differences in the cost of care [8, 20]. Only one
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\ 4

Palliative care is not the focus: N =4
Costs was not reported: N = 25
Not US-based study: N =12

study reported that the patients who received palliative con-
sults incurred significantly higher cost of care in the last
30 days of life compared to patients who did not receive
palliative care consults ($1436.8 vs. $1060.7) [28].
However, this difference was not observed for the cost of care
incurred in the intensive care unit (ICU) in the last 30 days of
life. There was substantial evidence for the positive effect of
palliative care in hospitalization cost savings per patient and
outpatient costs in the last month of life. Eight studies attrib-
uted the reduction in cost to the decrease in the number of
admissions, ER visits, inpatient, and ICU length-of-stay in
the final months of life [8, 15-21].
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of cancer 101 yea-

cancer, genitourinary
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Abbreviations: PC palliative care, UC usual care, SEER Surveillance Epidemiology and End Results, CNS central nervous system, G/ gastrointestinal, RC7 randomized control trail

Inpatient cost

The inpatient cost savings ranged from $1285-$28,270 [9,
26]. Lowery and colleagues reported cost savings of $1285
per patient associated with early palliative care compared to
routine care. According to their study, early palliative care
also had an incremental cost-effectiveness ratio of $50,000/
QALY (quality-adjusted life year) [9]. Ruck and colleagues
reported a statistically significant lower median cost of hospi-
talization for patients who received inpatient palliative care
compared to those who did not receive palliative care
(836,857 vs. $65,127) for all cancer types with the exception
of male genitourinary cancer [26]. Only two studies reported
no statistically significant difference in hospitalization costs
for palliative care patients [8, 20]. Colligan and colleagues
reported that cost did not decrease significantly for patients
receiving palliative care relative to the comparison group. The
authors explained this could be due to the small sample size,
as they observed increasingly lower costs per patient in the last
30, 90, and 180 days of life [8].

Outpatient cost

Only two studies reported outpatient cost savings separately
from inpatient cost savings [7, 24]. The outpatient savings
were in the range of $1000 to $1491 [7, 24]. In the study
conducted by Blackhall and colleagues, the cost of care for
the palliative care group was significantly lower than that of
the control group in the last month of life ($1000 vs. $2000)
[24]. Scibetta and colleagues reported an average direct out-
patient cost of $11,549 for the last 6 months of life in patients
who received early palliative care, which was lower than
$13,040 in patients who received late palliative care [7].

Outpatient and inpatient cost

Four studies incorporated both inpatient and outpatient ser-
vices in their palliative care programs. Three of the four stud-
ies reported a reduction in both outpatient costs and inpatient
costs. The total cost savings achieved ranged from $1000 to
$5198 [7, 13, 24].

Ancillary cost

Two studies reported a significant reduction in laboratory
costs associated with palliative care use regardless of the
timing of palliative care [27, 38]. The magnitude of this dif-
ference was greater for palliative care consults that occurred
within 2 days of admission [27] and for patients who were
discharged alive [38]. Both studies also found a significant
reduction in pharmacy costs following palliative care
consultation.



4567

Support Care Cancer (2020) 28:4561-4573

“dnoi3

Dd 9y ur juaned Suowe 1o3uof

SeM [BAIAINS URIPIJA “swoydwks

aarssaxdap paousuadxe dnoi3 Hg

ot ur syuaned 1omo,] “dnoid areo

[ensn oy ueyy 9J1] Jo Aypenb 1op0q
paduaLadxo HJ 03 poudisse syuane

asn Aderorpowayd jo
el [[e19A0 Mo & pey spuedionred Dd

uoneInp 9SIN0J UBIPIW UI SBAIO
-0p Aep-/ & JiIm PjeIoosse a1om
suaungar Ade1ayy uornjerper dAneIed

SAep 9—G Jo d3erone
ue 10 [eydsoy oy ur a1om syuaned DJ
“paseaour 291dsoy WOy 0} S[eLIJY

dnoi3 Hn o uey) DJ 1oy
Iomo[ a1oMm [endsoy oy ur Suikp
pue 1] Jo s&ep (€ [eul oY Ut
JIUN 918D DAISUIUI O} SuIsn Q1] JO
sAep ()€ [eu1} Y} UI papIwupe Sureq
a3ejudorad oy, ‘dnois Hn 1oy ueyy
Dd 1oy 1amo] a1om sAep [eydsoy
Jo Jequunu oy} pue ‘pazijendsoy
syuedronied jo a3ejuaored oy,
Tendsoy
o) ur aIp 0 AT SS9 yonw os[e
a1om syuened Hd "oy Jo ypuout
jse] oy uI [endsoy oy 0) paprwpe
2q 03 AJy1] ss9 21aMm syuaned D
sdnoi3 om} oy ueaMIoq
suoIssiwpe N[ Jo Joqunu
QU Ul SOUQIQJIP OU Sem I [,
oYM
9501} uey) 1omo] sem syuoned
Od 10§ Ae)s DI Jo U] oy,
"JOU PIP OYM ISOY) SNSIOA Dd
Ppaa1aoar oym syuanjed 103 1oySIy
ApuedyIusIs a19M JJI] JO SAep (¢
JSe] o) UI SUSIA Y UBdW Y[,

2N 01 pareduwrod (¢1°0 = d)
L11$ Jo Aep 1ad 1509 [£10) UBSW
JOMO] & [JIM POJRIOOsse sem D Alreq
dnoi3 Hd oy ‘911 Jo sAep (8] pue
06 ‘0€ 1se[ oy uI s3s00 Juedionred
1od 19MO[ A[Sursearour inq
DN pue D U9am3aq 309 [e30} Ul
QouRIoiIp JuedyIUSIS A[[Eonsne)s oN
syuaned
Dd 10 $1500 uonezijeydsoy
[e10) WI 61 /°0T$ JO sSuiaes a3eIony

Kep 12d (014 In0qe Aq paonpal
Dd 10 waned 1od sadreyd [endsoy

1509 [eyidsoy [ej0) UT JOOUERD

10} 8G7H$ 21om syuaned D 10§
puowr 12d juedroned 1od s3uraes JoN

(000v$)

yruowr Quo 3se[ Ul DJ 10j Juraes

1500 Jueneduy(000T$) DN ULy

(0001$~) Dd 10§ 1505 Juonedino
IomoTyieap 0y Joud sAep (¢

sKep (¢ Ise[ oy ur o1ed
DI JO 1500 UT Q0UIAIIP ON
(0901%)

0N uey (9¢¢1$) Od 10§ sAep 0¢
JSe] Ul YA Ul 218D JO )09 IYSIH

S)NSUOJ 218D dANEI[R]

SAOIAISS
2180 dAneI[[ed pesueApy

Aderoyy uonjerper aanerjed
‘S}NSU0D 2Ied dANRI[[ed

I30UBD PIOUBADE
Jo sisouSerp Jo syoom ¢

A PaYe)s Ddd

JUSW[[OTUS
JO o oy} Je payess DJ

uonezifeydsoy
SuLmp swmAue payels Dd

uonezifeydsoy

S)INSU0O 18D dANRI[ed JoNE SAEp ¢ 0} 7 PaE)s Dd

yoddns remunds pue
[e1oosoyoAsd ‘uoneonpa
A[rurey pue juaned
quowddeuews wWojdwAs
‘Sutuueld areoyreay
doueApe ‘poddns 10130180
‘S}NSU0D 2Ied dANRI[[ed

areo oo1dsoy
‘S}NSU0D 2Ied dANRI[[ed

S)INSUOD 218D dALRI[[Ed

JUSWI[[OIUD
Jo owm oYy Je papess Dd

JUSWI[[OIUD
Jo awm oY) Je papess Dd

Jieap 210Joq
sAep ¢ panels D

SOW0oINO I[BAY A

s3urpurj 109 Aoy

UOTJUQAIQUI QIBD ATIBI[[E]

Surun o180 dAnEI[R]

awoy 910T
quanedino (oL=u) DN NRE]
quonedur  (89=u) Ddqd  IOPIAOI] Ta1n [z1]
L10T
(09=u) DN Te 1
wenedur  (09=u) Dd IoAeq  uesiyop  [g]
810C
(9L=u) DN Te R
woenedu  (501=u)Dd  Iopiaoid Sueyd [9¢]
swoy 0102
quanedino Te 19
quonedu]  ([6=4)Dd  Iopiaoid [esseD [81]
910T
(Irr=u dn Te 1
SwoH  (Lg=u)Dd  Iopiaoid [esseD  [g¢]
910T
jusnedino (861=4) DN Te 1w
puejuenedur (8L1=u)Dd  Iopiaoid  [reyorld [4T]
9
-6°0S =)
on 810C
juanedino (991¢=u) NERE
pue juonedur od ToAeq ey [87]
Sumyes aanadsiod ‘ou
a1ed oAlRI[ed  9zIs J[dweg iNve) Apms  Joy

MOTADI 9} UT PApN[oU] SIS Jo ATewruns ¢ a|qel

pringer

Qs



Support Care Cancer (2020) 28:4561-4573

4568

payodar JoN

Kep 1od $)$09 10211p UI 7/,€$ pue
uorssrupe Jod $3509 J021Ip Ul 8061$
Jo s3uraes jou pajsnipe ue pey
pa1p oy sjuened ores oAnereqd
*Kep 1od $)$00 10211p UI 6/,7$ pue
uorsstupe 1od )00 1091IP UL 969§
Jo sSuraes jou pajsnipe ue pey oAle

pasreyosip syuaned a1ed dAneIRd
patp oym
syuoned Suowe 896 pue dAlR
pagreyosip Suowe syuaned 96979
Jo s3uraes a5eI0AL PAIQIYXD
uonezifendsoy Jo sAep (] urpim
Dd ‘Tendsoy oy ur SurAp asoyy
10J 9ZTL$ Pue oAI[e pOSILYOSIp
asotp 103 Juaned 10d /9¢¢

J0 Dd woyy sSulAes 1509 [[BIAQ
082c$
J0 109]J0 SUIALS-)SOO PIJBWINSI
ue pey sAep g UIYIIM UOIUSAID)
- pue ‘D Y paredwos Z1¢$
J0 1090 SUTAES-]1SOO PIJBWNISS
Ue Py UOISSIWIpE JO SAep 9

1SBO] J8 UIY)IM SUOTIUSAINT D

pauodar 0N

pauodar JoN

syuaned Hd 10} Aejs [endsoy jo
Ayisuoyur paonpar pue SO PPy

on

IoA0 dnoi3 Hd oy 10§ (SSIA g

JIo suonezieydsoy ‘uonensmuIpe

Adexayjowoyo ur 93ueyd ou)
OO0 Uey) 19410 11JoUdq [BOIUI0 ON

JN 10 juaned

10d 68719 JO SUIABS 100 B (Im
pajeIoosse sem DJ 03 [elajol A[req

SLOT om) Jo uonajduiod

Sumo[[o} DSE SuLmp 995°01$

pue [ O] puodas oy} SuLmnp

LS6°91$ PaSeIoAL 1509 Nddd

" 1LO'1 2uo jo uonajduwos Surmojjoy

V 0S4 Sutmp 1G0T pue LOT

1811y oyl Suunp (g9 ¢ poSeroae

pauodoroN 1509 (JNddd) WUOIN 1o Juoned Iod

oanzoddns 3s9q pue [eAIAINg

uonezifeydsoy
S)INSUOD 218D dATeI[[ed  SuLmnp SwnAue pajes Dd

uonezifendsoy
S)NSUOD AIBD OATEI[[E  SULINp dwmAUR PajIe)s DJ

(sAep 210w 10 (OG°
Y1-01°6-L9-S €' 1)
Surun Aq pagnens
s)insaz ‘uonezipedsoy
S)NSU0D 2180 dANEI[ed  Sunnp swmnAue pape)s Dd

UOISSIWpE JO
S)|NSU0 218 ANRI[[ed SABP ()T UM PAIRIS DJH

100UBd
PaduBApe JO SISOUFRIp
S)|NSU0D 218D ALRI[[Rd  JO AW A I8 PAeIS DJH

Aderoyy
JO soul| oM} IO QU0 Y

(Os9) 210

Juaneduy

juanjeduy

juaneduy

Juaneduy

Juaneduy

juanedinQ

pue judneduy

(620v =u)
od

(yeig=u)
on

(8LzT=1)
od

Tendsoy
sy ut paig

(Lt

Y81 =1)
on

(09T =u)

od
QAIfE

pasreyosiq

(8¢

-0'9¢ =4)
on

(zocc=1)
od

(€1L=w) DN
(9sT=1)
odd

(rL=w)dN
(LL=wDdd

(88=1u)
4084

(981 =)
v Osd

TR
Topord  Koamy [6¢€]
800¢
TR
IopIAOIf  uosLIOlN  [8¢€]

§10C
Te 1

Iopaold  Ayredo  [L€]

SOWI0oINO ey A3y s3urpuyy 1500 Ao3]

UONUIAIIUI 2IBD dATIRI[[ed

Surwuy oreds aAneIed

Sumyes

QIed OANRI[[E]

az1s odureg

Sloc
opaold ree KN [Lz]
€10¢
e
Aed  AmoT (6]
£10T
Aed reeNuey [¢1]
aAnoadsiod ‘ou
180D Apms  JoY

(ponunuod) g J[qeL,

pringer

Qs



4569

Support Care Cancer (2020) 28:4561-4573

a1ed oangoddns o1seq HEG yuaunean Jo oull 77 ‘yudwedap AousdIowR (77 ‘Aels Jo ISUI[ §()7 IUN IBD JAISUAUI )] @1ed dAneIed A[1ed HJ7 @1ed [ensn /) ‘a1ed aAneled HJ :SUonvIA2.1GQY

syuoned DHJ 9re[

pue DJ AJIed usomiaq JOPIp Jou
PIp uoISSIIIpeaI Aep-(¢ JO sjey
‘syuoned D 91e 03 paredwod
dnoi3 HJ Ajres oy ur 1oMo[ 1M
SojeI1 Ajfepowr Aep-(¢ o3Ieyd

-SIp [eydsoy jo sAep ¢ urpIm
SUEap JomdJ pue ‘Yyedp juonedur
JO 9JeI1 JoMO] © ‘9] JO SAep ()¢ ISe]
U} UI SYISIA (I JO SIOUBISUI JOMIJ
‘asn (D] pue SUOISSIWIPE JUSN
-edur jo 9je1 1omo[ & pey DJ A[1ed
PIAIOOAT OYM STUSHE] "SOINSLIU

(¥SLSTS
SA £90°61$) Od e 03 paredwiod
Um %ﬁ.&m— 10§ H®30~ Sem u,w: Jo

910T
Ayenb 9j11-Jo-puo uo doueuriojrod SyIuOW 9 ISe[ AU} UI 2IBD [BIIPAW yreap o3 Joud sKep (6 juanedinQ ¥oz=u) DN Te 19
pasoxdun pey dnoi8 Dd Alreg  juonedur Jo 3509 J01Ip a5e€I0AR AT, S)NSU0D 218D dANEI[R] uey) oIow pape)s DJY  pueluenedu] (ge=u) Ddd ~ Iopraold  eneqns  [/]
(981
“pT1=u)
‘uoneziendsoy oy aqm on
JO SAep 1SI1J Oy} UI SYJedp A[Ie[noy  JOUu PIP OYM 3S0Y) 10} /7]‘G9¢ sns Awoysonsed ordoosopud (S1
-1ed ‘Aypepow [epdsoy-ur 10y3y -IOA ‘D PAAIddAI oym sjuaned Jof snoauenorad ‘1o3oyleds uonezifeydsoy -9‘07 =U) 810C
ApueoyrusIs yim paJeroosse sem Dd  £$8°9¢$ sem 1500 (YOI) uerpaw oy, [emo[d :sampasord aanered Suunp swmAue payels Dd juoneduy Dd  Iopaoid e oy [97]
SUOISSIU
-pe JO Joquunu Ul ISBIIOIP B PAOUD sdnoi3 10T
-12dxo amsodxe sordsoy/Hd jo oM} AU} UIMIRq APUuBdIUSIS areo oordsoy JUSW[OIUD (szz=u) DN Te 1R
unowre Jsedf Y} yym syuaned 1eoue)) JOJJIP 10U PIP SOSIBYD [BI0 ] ‘S)NSU0D 218D dALRI[[Bd  JO ouiy Ay} J8 Paue)s Dd JwoH (00z=4)Dd  Jtopraoig wonsod [0zl
syuaned (58
D[ UBY) JOMO] GHEE$ sem syuaned -p9L = U)
Dd 103 sa3reyd endsoy Jo 1509 [e10, on S10C
Sumyes aanadsiod ‘ou
SOWIOdNO I[eay A s3urpuyy 3509 A9y UOIIUOAIIUI dIBD dATRI[[ed Surwm o1ed oAneled  oIeo oAneled  ozis ojdweg 150D Apmis  Joy

(ponunuod) g J[qeL,

pringer

Qs



4570

Support Care Cancer (2020) 28:4561-4573

Payer and provider cost

All studies but one [20] that estimated cost savings from the
provider perspective showed statistically significant savings
associated with palliative care, ranging from $1312 to
$20,719 (7, 12, 18, 24,27, 35-37]. Of the studies that reported
findings from a payer perspective, four out of six studies re-
ported statistically significant cost savings in the range of
$1285 to $28,270 [9, 13, 26, 39]. One of the remaining two
studies found the differences in cost following palliative care
was not statistically significant [8]. Only one study reported a
significantly higher cost associated with palliative care [28].

Home/hospice, inpatient, and outpatient

Two studies reported findings from a comprehensive pallia-
tive care program in which the services included
home/hospice, as well as outpatient and inpatient palliative
care services. Both studies that included all three modalities
in their palliative care program reported a reduction in hospital
charges ranging from $117 to $400 per day [12, 18]. Greer
et al. found that early palliative care group was associated with
a cost-effectiveness ratio of $41,938/life year saved as com-
pared to the standard care group [12].

Home-based

Out of the 16 studies, one study measured the cost of a home-
based palliative care program. The net saving of palliative care
use was $4258 per participant per month in total hospital cost.
There was no significant difference in non-hospital costs [35].

Timing of palliative care

Twelve studies focused on the cost differences between pro-
viding palliative care and usual care [8, 13, 18, 20, 24, 26, 28,
35-37, 39], while the other four studies focused on the cost
differences between early and late palliative care [7, 9, 12, 27].
The definition of early palliative care was inconsistent across
the studies. Lowery and colleagues defined early palliative
care as outpatient palliative care that was initiated at the time
of diagnosis. They reported savings of $1285 attributable to
early palliative care compared to routine care [9]. Greer et al.
reported cost savings of $2527 for patients who underwent
early palliative care as compared with those who did not
[12]. In their study sample, patient assigned to the early palli-
ative care group met with a palliative care physician or ad-
vance practice nurse within 3 weeks of enrollment. May et al.
reported cost reductions of 14% and 24% among those who
received early palliative care consultations, i.e., within 6 days
and 2 days, respectively, of admissions as compared to the no-
intervention group [27]. Scibetta et al. defined early palliative
care users as patients who received outpatient palliative care at

@ Springer

least 90 days prior to death and found the cost was $5198
lower than those who used palliative care late—within the last
90 days of life [7].

Type of cancer

Cancer type was specified in 10 studies. Six studies restricted
their analyses to only one cancer type and the remaining four
studies included patients diagnosed with multiple cancer
types. Studies that analyzed the costs for only one cancer type
included pancreatic cancer, bone cancer, lung cancer, renal
cancer, ovarian cancer, and head and neck cancer. Studies that
analyzed the costs for multiple cancer types included breast,
lung, colorectal, head or neck, gastrointestinal, thoracic, male
and female genitourinary, brain, endocrine, bone, pancreatic,
laryngeal, throat, nasopharyngeal, esophageal, gastric, gall-
bladder, bile duct, liver, hepatic, ovarian, kidney, endometrial,
uterine, cervical, prostate cancers, lymphoma, melanoma,
multiple myeloma, mesothelioma, and glioblastoma
multiform.

Health care outcomes

The health care outcomes measured in the studies were the
number of hospitalizations, length of hospitalizations, number
of ICU admissions, length of stay in the ICU, rate of chemo-
therapy use, quality of life, ED visits, mortality, and 30-day
readmission rates. Use of palliative care was found to be as-
sociated with improvements in the quality of life [6-9, 12],
similar or extended survival [6, 12, 13], fewer patients with
depressive symptoms [6, 12], reduction in length of hospital
stay, less inpatient admissions, and less number of emergency
department and physician office visits [8, 15-21]. It is impor-
tant to note that none of the studies reported any adverse
effects of palliative care on clinical outcomes.

Discussion

Our systematic review aimed to identify cost associated with
palliative care for patients diagnosed with cancer in different
delivery settings in the US. Overall, most studies found that
there were cost savings associated with palliative care pro-
gram for patients suffering from advanced cancer. Similarly,
this review found that palliative care in all delivery settings
lead to reduced healthcare utilization and thus reduced cost.
Our findings align with previous reviews of economic impact
of palliative care, suggesting that palliative care is associated
with reduced healthcare cost and improved care for patients
with serious illness [21]. However, a few studies reviewed
here reported that palliative care was not associated with re-
duced healthcare utilization or cost. This inconsistency in our
findings can be explained in many possible ways [28]. First,
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for the studied cohort, one-third of the palliative care consults
happened in the last week of life. Other studies that reported
economic benefit associated with palliative care stressed on
the timing of palliative care. Early palliative care interventions
were found to be associated with more cost savings than late
palliative care interventions [7, 9, 12, 27]. Moreover, their
analysis suggested that sicker patients were getting the refer-
rals and also very late in the disease course which may have
limited the impact of palliative care cost-benefit.

Our systematic review found several gaps in the available
literature. First, none of the studies compared the costs and
clinical outcomes of palliative care across multiple palliative
care delivery models, reflecting that the cost and clinical ef-
fectiveness of alternative delivery methods of palliative care
have not been studied well. Further, many studies had limited
sample size and were limited to a single institution, which
resulted in findings which were not statistically significant or
had wide confidence intervals [8, 36].

Although most of these studies reported that palliative care
in cancer patients provides cost savings to the payers and
providers, direct comparison of cost associated with palliative
care across studies is problematic due to differences in cancer
types, palliative care services, and reimbursement rates for
palliative care by payers. There were also considerable incon-
sistencies in terms of start time and duration of palliative care
services as well as in the type of palliative care offered. The
palliative care services in some studies were limited to outpa-
tient or inpatient consultation, and in others, they also includ-
ed caregiver support, advanced health planning, patient and
family education, psychosocial and spiritual support, pain and
non-pain symptom management, and palliative radiotherapy.

Data on the cost associated with palliative care to the pa-
tient and caregiver are still needed. None of the studies in our
review provide any findings on the cost of care to the patient,
family, or caregiver: all costs were estimated from either the
payer’s or provider’s perspective. Future studies need to wid-
en the perspective on examining the cost associated with pal-
liative care to incorporate costs related to patient, family, care-
giver, and society, such as out-of-pocket expenditure, oppor-
tunity cost of time, and travel cost. Nijboer and colleagues
found that finances were one of the five dimensions of care
giving in palliative care, citing a negative effect on the care-
giver experience in end-stage cancer patients [40]. Without
taking into account all other costs, the true magnitude of cost
savings from palliative care programs may be underestimated.

Studying the costs of palliative care in isolation without
considering quality of care will render the findings less mean-
ingful. Many of the studies included in this review demon-
strated the impact of palliative care on clinical outcomes, and
none reported any negative impact. The health care outcomes
commonly measured in these studies were the number of hos-
pitalizations, length of hospitalizations, number of ICU admis-
sions, length of stay in the ICU, rate of chemotherapy use,

quality of life, ED visits, mortality, and 30-day readmissions.
Patients in the palliative care group were less likely to be
admitted to the hospital in the last month of life [7, 24, 35],
had shorter lengths of hospitalizations [27, 28, 35, 36], and
had a lower in-hospital mortality rates [7, 24, 35]. Palliative
care patients also had higher odds of receiving hospice referral
[18, 24] and better quality of life when compared to the control
group [7, 9] though similar survival rates [13].

Our systematic review has several limitations. First, most
of the studies were observational studies and do not provide
evidence for a strong causal inference about the cost-saving
effect of palliative care for patients diagnosed with cancer.
Second, there were heterogeneities in the way costs measures
were analyzed in the studies, rendering it impractical to derive
an average effect size. Because of which, we qualitatively
summarized the findings of the studies included in this review.
Third, we gathered evidence related to costs associated with
palliative care for cancer patients in the context of US
healthcare and the findings may not be valid for other coun-
tries. Fourth, we excluded studies that did not report detailed
costs of palliative care including how the costs were estimat-
ed. We feel the study with a sole number of costs of palliative
care with no other details provides limited value to link the
expenses and outcomes. Our study aimed to include economic
outcomes of comprehensive palliative care services given to
cancer patients; therefore, the literature reporting only single
intervention, such as using radiation therapy to manage the
cancer pain, was not included.

Conclusion

In summary, our study found an association between palliative
care in cancer patients and lower health care costs. However,
remarkable differences in cost exist in hospital-based and
outpatient-based delivery models for palliative care. The cost
savings of the other palliative care delivery models are still
largely unknown. Given the current paucity of studies produc-
ing comparable conclusions, it is difficult to present any evi-
dence on which palliative care delivery model represents the
most cost-effective means of delivering palliative care.
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