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1  |  INTRODUC TION

Despite the increasing recognition of palliative care throughout the 
world, the availability of these services is often insufficient to meet 
the needs of all patients requiring palliative care (Centeno et al., 
2016; Woitha et al., 2016).

According to a recent study (den Herder- van der Eerden, 2019), 
various barriers are associated with palliative care provision in 
Europe. Many patients receive palliative care at a very late stage, or 
are even not referred (Beernaert et al., 2013), there is a lack of co-
ordination of referrals between medical specialties (Beernaert et al., 
2013), there is a lack of knowledge about the benefits of palliative 
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Abstract
Objective: Palliative Care Consult Service (PCCS) programme was established in 
Hungary to provide palliative care to hospitalised patients with complex needs and to 
coordinate integrated care across providers. The aim of this study was to measure the 
association of PCCS with healthcare costs from payer's perspective.
Methods: Study population consisted of patients with metastatic cancer, who were 
admitted to the Clinical Centre of the University of Pécs between 2014 and 2016. 
Patients who did not die within 180 days from enrolment were excluded. Patients 
receiving services from PCCS team (intervention patients) were compared to patients 
receiving usual care (controls). The two populations were matched using propensity 
scores. Data were obtained from electronic medical records linked to claims data.
Results: For patients who were involved in PCCS at least 60 days before their death, 
the costs of care outside the acute hospital were higher. However, this was offset by 
savings in hospital costs so that the total healthcare cost was significantly reduced 
(p = 0.034). The proportion of patients who died in the hospital was lower in the PCCS 
group compared to the usual care group (66% vs. 85%, p = 0.022).
Conclusion: Timely initiation of palliative care for hospitalised patients is associated 
with cost savings for the healthcare system.

K E Y W O R D S
health care costs, hospice and palliative care nursing, integrated, matched- pair analysis, 
palliative care, propensity score
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care (Albers et al., 2016; Mason et al., 2013), and different services 
that provide palliative care are not integrated (Davies et al., 2014; 
Mason et al., 2013). These problems, combined with the growing 
ageing population, highlight the need for integrated provision of pal-
liative care services.

Hungary spends much less on health than the EU average, 
both in absolute terms and as a share of GDP; therefore, the 
availability of palliative services can also be affected by the 
lack of adequate financial resources to reimburse the services. 
Although GDP per capita has increased over the past decade, 
health system performance is lagging behind higher- income 
Western European countries (OECD/European Observatory, 
2019). Hungary is a Central Eastern European (CEE) coun-
try with 9.8 million inhabitants (Hungarian Central Statistical 
Office, 2019b) with increasing cancer morbidity (Hungarian 
Central Statistical Office, 2019a) and poor cancer mortality sta-
tistics (OECD/EU (2018)). In Hungary, 90% of hospice recipients 
are cancer patients (Csikos et al., 2018).

Current evidence suggests that palliative care is associated with 
cost savings in cancer patients (May et al., 2017). Timing of the 
intervention has been shown to be critical to cost- effects (May & 
Normand, 2016). Earlier intervention is systematically associated 
with cost savings at the end of life for patients with cancer (Scibetta 
et al., 2016). Most hospital studies tend to focus on the hospital stay, 
so there is a big evidence gap on whether less time in hospital means 
lower costs or simply costs are transferred to outpatient settings or 
home care (May et al., 2020). Nearly all of this evidence is in higher- 
income countries (Smith et al., 2014).

The access to palliative care services in Hungary is reportedly 
limited due to the insufficient funding. Although service integration 
of palliative care could already be implemented from EU funds in 
some hospitals in Hungary, palliative care consult services (PCCS) 
are not yet reimbursed by the National Health Insurance Fund 
(Zemplényi et al., 2020).

The enhancement and sustainability of such services require 
continuous funding, but to our knowledge, no scientifically sound 
evaluation of PCCS costs has been published in Hungary or in other 
CEE countries, with similar health systems and limited financial 
resources. This prevents policymakers from making informed de-
cisions about reimbursement. Further evidence is needed on the 
association of PCCS with the total healthcare cost. Therefore, this 
study aims to evaluate the healthcare cost of palliative care consult 
service compared to usual care in Hungary.

2  |  METHODS

2.1  |  Participants

The population of the study consists of patients with metastatic can-
cer, who were admitted to the Clinical Centre between 1 January 
2014 and 31 December 2016. This population had advanced dis-
ease that required complex support, although not every patient 

was involved in palliative care. Most patients had multi- morbidity 
as measured by the Charlson Weighted Comorbidity Index. 
Comorbidities were identified from the diagnostic records in the 
electronic medical records system. Inclusion criteria were as follows: 
malignant diagnoses code (ICD C00- C97), metastatic cancer (based 
on TNM status), admission to the Internal Medicine Department or 
to the Oncology Department. Patients who were admitted for rou-
tine chemotherapy or hormone therapy and patients who did not 
die within 180 days of inclusion were excluded from the analysis, to 
limit the population to those who are at the end of their lives, and 
to ensure that the population is homogeneous. It was assumed that 
these patients needed palliative care, even if palliative care was not 
requested by the attending physician.

2.2  |  Intervention

Palliative care consultation service covers symptom control, psy-
chosocial support and patient pathway management across pal-
liative care providers. It is available upon request of the attending 
physician. Despite the availability of the service, doctors still lack 
adequate information and knowledge about the benefits of palliative 
care resulting many times in late or non- referral of patients (Csikos 
et al., 2010). These patients receive usual care, which includes rou-
tine hospital care and a regular patient pathway across providers and 
patient's home.

2.3  |  Setting

The Palliative Care Consult Service (PCCS) programme at the Clinical 
Centre of the University of Pécs was among the first initiatives in 
Hungary to provide hospital palliative care support. The PCCS team 
provides palliative services within the hospital mainly for terminally 
ill cancer patients and also takes a leading role in the Integrated 
Palliative Care Network in the region, which establishes a higher 
level of care coordination across different palliative care providers 
(consultation services, outpatient clinic, home hospice care and in-
patient hospice care) (den Herder- van der Eerden, 2019). The pal-
liative care consultation service process consists of several steps. 
After a hospital physician requests consultation, an introductory 
assessment is conducted by the coordinator of the consultation 
service. Holistic assessment of the patient's need is a core element 
of the programme, which covers not only clinical information, but 
also physical and mental status, pain and other symptoms as well 
as performance status, social, spiritual and cultural aspects. The 
assessment aims to offer a treatment plan that is in line with the 
preferences of the patient and his/her family members. Further care 
is organised based on this treatment plan. The consultation service 
also includes subsequent patient follow- ups (Zemplényi et al., 2020).

PCCS programme facilitates care integration on micro-  and 
meso- level. Micro- level integration focuses on the individual pa-
tient; it aims to achieve a coordinated care process around the needs 
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of the patient and family members. Components of micro- level in-
tegration of PCCS programme include holistic, person- centred as-
sessment of patients’ needs and goals, coordinated patient pathways 
(e.g. arranging palliative care at home), shared decision- making and 
self- management. Meso- level integration of the programme focuses 
on the organisations and the services, and it aims to promote collab-
oration and continuity of care. Components of meso- level integra-
tion include a strong cooperation between care providers (hospital 
and home hospice care), knowledge transfer enabling the spread 
of palliative approach among healthcare professionals, as well as 
professional relationships, for example multidisciplinary teamwork. 
Further details on Hungarian health systems and palliative care are 
available elsewhere (Benyo et al., 2017; Csikos et al., 2018; Hasselaar 
& Payne, 2016; Hegedus et al., 2014).

The programme has been selected by SELFIE (‘Sustainable intE-
grated chronic care modeLs for multi- morbidity: delivery, FInancing, 
and performancE’, Grant Agreement No. 634288), a Horizon 2020 
funded EU project for in- depth evaluation as one of Hungarian 
multi- morbidity integrated care models. Further details on SELFIE 
can be found on the website (www.selfi e2020.eu).

2.4  |  Study design

The study had a retrospective cohort study design for the time pe-
riod between 1 January 2014 and 31 December 2016. Patients in 
the intervention group received palliative care from the PCCS team, 
while patients in the control group received usual care. However, 
based on the inclusion and exclusion criteria, it was assumed that 
control patients were also in need of palliative care, but due to 
awareness differences between specialists palliative care was not 
requested. Patients were not recruited, informed or contacted in any 
way in this study.

2.5  |  Costs

Total healthcare cost were estimated from payer's perspective. 
Costs were calculated as the total expenditure of the National 
Health Insurance Fund (obtained from claims database) including 
the reimbursement of hospital care of enrolled patients; and re-
imbursement of all other healthcare costs postdischarge (includ-
ing home hospice care, pharmaceuticals, long- term care, etc.). 
Cost of PCCS team's intervention (average cost per patient) was 
determined based on the accounting information provided by the 
healthcare provider. Utilisation of healthcare resources was also 
calculated including GP visits, hospital days, hospital admissions, 
emergency room (ER) visits and the use of expensive drugs (e.g. 
high- cost chemotherapies or immunotherapies). For the analysis, 
the costs of all healthcare utilisations after the reference date 
(admission date of the reference hospital episode) were retrieved 
from the National Health Insurance Fund and linked to each pa-
tient. No data were missing on costs.

2.6  |  Data sources

Patient- level data were retrieved from the electronic medical re-
cords of the Clinical Centre with the Medsol Analyzer software and 
linked with the database of the National Health Insurance Fund 
based on social security number and admission date. The dates of 
patients’ death were obtained from the Ministry of Internal Affairs.

2.7  |  Statistical analysis

2.7.1  |  Approach	to	bias

Due to the nonrandomised nature of the study, patient character-
istics may differ in the intervention and control group. To increase 
comparability of characteristics in the two groups and to reduce 
confounding, propensity score matching method was used. For each 
patient in the intervention group, the hospital episode at which the 
patient first met the PCCS team was identified and defined as ref-
erence episode. With a matching algorithm, we looked for patients 
in the control group who had very similar characteristics at their 
hospital care. As control patients in the sample had several hospi-
tal episodes, it had to be ensured that we select the most similar 
hospital admission (episode with the least distance in the propensity 
score). Patients in the intervention group were put in order based 
on a random function. The reference episode of the first patient 
in the intervention group was matched to a hospital episode of a 
control patient (who met the inclusion criteria) using nearest neigh-
bour matching (1:1). Then, this pair of patients was removed from 
the sample and the matching was performed for the second patient 
and so on, until all reference episode of patients in the treatment 
group were matched to hospital episodes of control patients. This 
process was repeated 100 times, resulting in 100 different samples 
of paired hospital episodes. The matching process with the least sum 
of differences was selected as the best performing matching. As it 
was not common practice during the study period to record informa-
tion about patients’ general health status (e.g. Karnofsky score) or 
symptoms (e.g. pain, fatigue) in a structured format, we considered 
other parameters that might indicate the need for palliative care in 
the metastatic cancer patient group. These parameters have been 
suggested by an expert panel of palliative physicians. Propensity 
scores were determined in logistic regression models including age 
at the day of admission (in days), sex, number of organs affected by 
cancer, Charlson comorbidity index, days left until death, number of 
hospital admissions and emergency care 90 days prior to the refer-
ence episode.

2.7.2  |  Approach	to	cost	variables

Costs at different levels of care (inpatient, outpatient and home 
care) were considered per patient from the start of the reference 
date until death. Utilisations of healthcare resources such as GP 

http://www.selfie2020.eu
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visits, inpatient days, admissions and the use of high- cost drugs 
were also studied. Based on the number of days prior to death, 
subgroups were created to examine the cost differences for earlier 
initiation of palliative care. All cost are in Euros (EUR) converted 
from Hungarian Forint (HUF): 1 EUR = 320 HUF. Conversion rate 
was based on average currency exchange rate in study period. 
Purchasing power parity and discounting over study years was not 
used. Proportions of patients dying at the hospital and elsewhere 
were also determined.

2.7.3  |  Statistical	methods

Due to the non- normal distribution of cost data and resource utilisa-
tion patterns, differences in costs and utilisation of resources were 
analysed by using Wilcoxon rank sum test. For the analysis of place 
of death, Pearson's chi- squared test was applied. Statistical analyses 
were performed using Rstudio Version 1.1.453 (running R 3.4.4) (R 
Core Team, 2018) and IBM SPSS Statistics (version 25).

3  |  RESULTS

3.1  |  Participants

A subsample of 1516 patients was identified for which there were 
adequate data for matching and analysis (palliative care, n = 197; 
usual care, n = 1319). This group had no missing data on any pro-
pensity score variable. After matching, 197 pairs of patients and 197 

pairs of hospital episodes (the reference episodes of each patients) 
were identified.

The patients’ characteristics before and after nearest neighbour 
matching are listed in Table 1.

3.2  |  Costs and resource utilisations

3.2.1  |  Total	group

The association of PCCS with direct costs is shown in Table 2. The 
results show that although mean inpatient and outpatient cost were 
lower in the PCCS group than in the usual group, the difference be-
tween the two groups was not significant in the nonparametric test. 
Significant difference was found in costs of medical devices, home 
hospice care, transportation of patients and institutional hospice 
services, suggesting that these services are being used more widely 
for patients involved in palliative services and cared for outside of 
the acute hospital. Costs related to the PCCS team operation only 
occurred in patients involved in hospital palliative care.

Utilisation of healthcare resources and the proportion of patients 
who died at the hospital are presented in Table 3. There was no sta-
tistically significant difference between the two groups in any of the 
parameters. Interestingly, patients in both groups spent more days in 
acute care hospitals than in long- term care facilities (including insti-
tutional hospice). The proportion of patients who died in the hospital 
was lower in the PCCS group compared to the usual care group (75% 
vs. 86%, p = 0.005), indicating that patients involved in palliative care 
are more likely to die at home or at hospice institutions.

TA B L E  1 Baseline	characteristics	of	retrospective	study	sample	before	and	after	propensity	score	matching

Patient characteristics PCCS (N = 197)

Usual care

Before matching (N = 1319) After matching (N = 197)

Age, years, mean (SD) 64.63 (11.5) 64.67 (9.62) 64.37 (9.68)

Female 52% 43% 60%

Number of organs affected by tumour, mean (SD) 2.12 (0.65) 1.88 (0.55) 2.11 (0.6)

Charlson weighted comorbidity index, mean (SD) 6.4 (1.99) 6.12 (2.08) 6.48 (1.9)

Number of hospital admission in the previous 90 days, 
mean (SD)

2.48 (2.32) 2.85 (2.75) 2.37 (2.1)

Number of emergency admission in the previous 
90 days, mean (SD)

0.37 (0.64) 0.32 (0.7) 0.36 (0.69)

Number of emergency outpatient care in the previous 
90 days, mean (SD)

0.98 (1.29) 0.67 (1.18) 0.84 (1.19)

Number of patients stratified based on days prior to death

0– 60 (mean 25) 138 ND 135

61– 180 (mean 102) 59 ND 62

61– 120 (mean 85) 43 ND 44

121– 180 (mean 145) 16 ND 18

Number of days prior to death, mean (SD) 48.02 (39.71) 69.8 (51.74) 49.27 (43.42)

Propensity score, mean (SD) 0.06042 (0.0447) ND 0.060389 (0.0440)

Abbreviations: ND, no data; SD, standard deviation.
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3.2.2  |  Subgroup	analysis

A subgroup was created from patients who lived 61– 180 days after 
the reference date. The results presented in Table 4 clearly demon-
strate that the early initiation of palliative care is associated with 
significant reduction in inpatient costs. Although the costs of medi-
cal devices used at home, and the home hospices care were higher 
in the PCCS group, this was offset by savings in other costs; there-
fore, the total healthcare cost was substantially decreased when 
palliative care was started earlier. The smaller number of hospital 
admissions (Table 5) are in line with the lower inpatient costs in 
the PCCS group. The difference in the proportion of patients who 
died in the hospital was even bigger in this subgroup (66% vs. 85%, 
p = 0.022).

As the number of days until death is suggested to be associ-
ated with the total cost of care, the analysis was further stratified 
by 60- day survival intervals to analyse whether there was a dif-
ference between the palliative care and usual care groups in total 
healthcare costs. The result is presented in Table 6, which shows 
a clear association between the number of days until death and 
the magnitude of potential cost saving. No difference is shown 
between the two groups in the 0– 60 days strata. The relatively 
large size of this group explains why no clear conclusion could be 
made in the analyses of the total group. However, the difference 
between the two groups in the 61– 180 days subgroup is further 
increased in the strata where the patients were involved in pal-
liative care even earlier (i.e. between 120 and 180 days prior to 
death).

4  |  DISCUSSION

Our study has some key findings:

1. Timely initiation of palliative care is important. The stratification 
of the patient population according to the number of days 
until death shows that the earlier the patient is involved into 

the palliative care, the higher the cost savings potential for 
the healthcare system.

2. By integrating care, costs are shifted from inpatient care to home 
care. The PCCS team coordinates patient pathway across multiple 
providers and home care. This integrative approach to service de-
livery became apparent through the reallocation of the costs be-
tween the different forms of care: the early provision of hospital 
palliative care was shown to lower the cost of inpatient care and 
increase the cost of home hospice care, suggesting that patients 
involved in PCCS tend to use home care rather than inpatient care 
in acute care hospitals.

3. Homecare medical equipment is used to a greater extent in the 
PCCS group, which may be explained by the prescriptions made 
by palliative physicians, to support the home- based palliative 
care of patients (Zemplényi et al., 2016). The subgroup analysis 
showed that patients who are involved in palliative care at an ear-
lier stage are more likely to stay at home than to be admitted to 
hospital. Considering all the costs associated with home care, it is 
still far less costly than treating a patient in a well- equipped and 
very expensive acute hospital. This suggests that PCCS can help 
keep patients at home.

4. In Hungary, the majority of patients die in hospitals (Csikós, 2018). 
Hungarian adults are known to prefer to receive end- of- life care 
in their own homes instead of hospital (Csikos et al., 2008). Our 
current study shows that patients managed by the PCCS team are 
less likely to die at the hospital compared to patients in the usual 
care and this is even more the case if patients are involved in pal-
liative care earlier. This is an important outcome as this is in line 
with the wishes of the patients. Patients in PCCS might be better 
prepared for death and accept that it is useless to try new treat-
ments or go to hospital. The lower number of patients dying in the 
hospital also explains the higher savings towards the end of life.

5. Access to palliative care is still limited. In the study sample, only 
13% of hospitalised metastatic cancer patients have received pal-
liative care in their last 180 days of life. This shows a serious defi-
cit in the awareness of the availability of the PCCS team and the 
lack of knowledge of referring physicians about the benefits of 

TA B L E  3 Utilisation	of	healthcare	resources	in	the	study	period—	total	sample

Resource utilisation

PCCS (N = 197)
Usual care 
(N = 197) PCCS (N = 197) Usual care (N = 197)

p- valuemean (SD) mean (SD) median (IQR) median (IQR)

General practitioner visits 5.1 (5.4) 5.2 (6) 3 (1, 7) 2 (1, 7) 0.329

Inpatient acute hospital days 16.6 (14.9) 16.7 (14.8) 12 (7, 21) 14 (6, 23) 0.882

Inpatient long- term care days 4.8 (12.7) 4.9 (15.6) 0 (0, 3) 0 (0, 0) 0.197

Number of hospital admissions 2.1 (1.5) 2.5 (1.9) 2 (1, 3) 2 (1, 3) 0.097

Number of emergency admissions 0.4 (0.7) 0.3 (0.8) 0 (0, 1) 0 (0, 0) 0.183

Number of high value drug therapies 0.1 (0.7) 0.1 (0.5) 0 (0, 0) 0 (0, 0) 0.085

Abbreviations: CI, confidence interval; EUR, euro; IQR, interquartile range; SD, standard deviation.
None of the differences were statistically significant at p < 0.05 level.
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palliative care, resulting in underutilisation of the palliative care 
services.

6. Data also show that two- thirds of PCCS patients were not in-
cluded in palliative care until the last 60 days of their life, suggest-
ing a relatively late referral practice.

Studies have shown that due to the tendency towards aggressive 
and costly end- of- life care in cancer patients, timely introduction of 
palliative care can help reduce unnecessary costs (Earle et al., 2008; 
Greer et al., 2016; Scibetta et al., 2016; Temel et al., 2010); however, 
the generalisability of this evidence generated in higher- income 
countries is not clear. Our findings are in line with these results and 

confirm that initiating early palliative care can save costs in countries 
with less developed health systems and lower healthcare budgets, 
such as Hungary.

Our study has several limitations. A retrospective approach was 
used to determine the prognosis by estimating the number of days 
prior to death. This was the same for the matched patient pairs. 
Some studies suggest that palliative care could lead to longer sur-
vival (Hoerger et al., 2018). However, the potential impact of pallia-
tive care on survival and costs during the prolonged survival period 
were not considered in the current study.

Our study was carried out from a health system perspective, so 
total healthcare costs did not include informal care costs. However, 

TA B L E  4 Healthcare	costs	per	patient	in	the	study	period—	subgroup	living	61–	180	days	until	death

Cost category

PCCS Usual care PCCS Usual care
Wilcoxon rank sum test 
for median(N = 59) N = (62) (N = 59) N = (62)

EUR, mean 
(SD)

EUR, mean 
(SD)

EUR, median 
(IQR)

EUR, median 
(IQR) p- Value

Estimated 
difference EUR 
(95% CI)

Inpatient 
acute care

Hospital carea  1769 (1015) 2334 (1271) 1646 (976, 2349) 2077 (1451, 3102) 0.013 493 (125, 897)

Outpatient Outpatient clinic 150 (122) 195 (188) 115 (65, 186) 132 (76, 224) 0.205 20	(−12,	55)

Imaging (CT, MRI 
diagnostics)

176 (158) 227 (249) 128 (67, 219) 152 (101, 247) 0.170 26	(−11,	64)

Home care Medicines 606 (572) 722 (790) 448 (232, 898) 542 (130, 982) 0.905 9	(−164,	200)

Medical devicesa  111 (213) 52 (129) 14 (0, 88) 0 (0, 39) 0.010 0	(−25,	0)

Home social care 9 (50) 0 (0) 0 (0, 0) 0 (0, 0) 0.075 0 (0, 0)

Home hospice carea  140 (194) 44 (168) 63 (0, 231) 0 (0, 0) 0.000 −38	(−97,	−13)

Transportation of patients 16 (24) 20 (50) 7 (0, 19) 0 (0, 13) 0.152 0	(−5,	0)

Inpatient 
hospice 
care

Hospice institution 136 (411) 165 (616) 0 (0, 0) 0 (0, 0) 0.329 0 (0, 0)

Total healthcare cost (NHIF 
reimbursement)a 

3140 (1370) 3816 (1901) 2835 (2109, 3995) 3555 (2574, 4620) 0.034 570 (46, 1121)

Cost of PCCS (for the hospital)a  209 (210) 0 (0) 169 (84, 253) 0 (0, 0) 0.000 −169	(−253,	
−84)

Abbreviations: CI, confidence interval; EUR, euro; IQR, interquartile range; SD, standard deviation.
aDifference statistically significant at p < 0.05 level.

TA B L E  5 Utilisation	of	healthcare	resources	in	the	study	period—	subgroup	living	61–	180	days	until	death

Resource utilisation

PCCS (N = 59) Usual care (N = 62) PCCS (N = 59) Usual care (N = 62)

p- Valuemean (SD) mean (SD) median (IQR) median (IQR)

General practitioner visits 10.9 (6.1) 10.6 (7.1) 10 (7, 16) 11 (5, 16) 0.781

Inpatient acute hospital days 25.8 (18.6) 25.4 (18.6) 20 (10, 38) 23 (13, 31) 0.893

Inpatient long- term care days 7.2 (19.3) 9.8 (24.7) 0 (0, 4) 0 (0, 2) 0.894

Number of hospital admissionsa  3.3 (1.9) 4.4 (2.2) 3 (2, 4) 4 (3, 6) 0.004

Number of emergency admissions 0.5 (0.9) 0.5 (1.2) 0 (0, 1) 0 (0, 1) 0.545

Number of high value drug therapies 0.3 (1.2) 0.2 (0.8) 0 (0, 0) 0 (0, 0) 0.823

Abbreviations: CI, confidence interval; EUR, euro; IQR, interquartile range; SD, standard deviation.
aDifference statistically significant at p < 0.05 level.
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recent literature (Brick et al., 2017) suggests that end- of- life care 
costs to informal carers are of a similar magnitude to formal care and 
this could also represent a significant social burden.

We did not use performance status scores (such as ECOG or 
Karnofsky score) to match patients because this information was 
not available from the hospital information system. However, using 
the inclusion criteria, we selected patients with a high probability of 
palliative care need, as they were in the terminal stage of metastatic 
cancer.

We also considered relevant covariates such as the number of 
organs affected by the tumour and a weighted comorbidity index 
to make to populations comparable. The administrative data may 
have some bias with regard to the parameters used for the com-
parison (e.g. not all comorbidities were recorded). However, we as-
sume that this was the same in the compared groups and therefore 
has no influence on the results. The number of days until death was 
also considered as a matching parameter as it was assumed that the 
prognosis of survival was not affected by palliative care services. 
Although propensity score matching minimised observed confound-
ing due to selection bias, unobserved heterogeneity between inter-
vention and control patients cannot be excluded.

The data were collected in a hospital with a well- established pal-
liative care programme in Hungary and a close professional relation-
ship with other palliative care providers in the region. The transfer 
of the outcomes of the current study to other regions is only feasible 
if these conditions are appropriately established.

The analysis presented in this study focused only on metastatic 
cancer patients. If we take into account patients with other diseases 
(such as organ failures) and the ageing population, we could assume 
that the association of PCCS with cost savings is even greater.

The analysis shows no statistically significant difference in the 
total costs when comparing PCCS with normal care in the full study 
sample. However, in the early referral subgroup analysis (patient en-
rolled at 61 to 180 days prior to death), which had a smaller sample 
size, the total cost difference between the groups was statistically 

significant. Lack of similar findings in the full study population can be 
explained by the relatively late referral of most patients to palliative 
care: the average days prior to death was 48 days in the total sample 
(similar in both groups), while in the ‘0– 60 days prior to death’ sub-
group patients lived only 25 days in average. 70% of the study pop-
ulation belonged to this subgroup. Due to late referral, the impact of 
PCCS on the total costs could not become apparent in the remaining 
time. An even larger sample size in this group might have led to more 
conclusive results for the total sample.

This study demonstrated that early palliative care for end- stage 
cancer patients with a very limited prognosis can add value to health 
care by reducing unnecessary costs associated with hospital stays 
and useless examinations and treatments. Facilitating increased use 
of home care in Hungary is economically rational and policymakers 
should investigate how this form of care could be developed (also 
considering the burden placed on family members, informal caregiv-
ers). If the health system can provide enough resources to manage 
patients at home, it will most probably save money at the system 
level. Also, awareness of PCCS needs to be increased in order to 
achieve earlier patient involvement in this form of care.

The cost of PCCS is currently not reimbursed by the National 
Health Insurance Fund, but is financed from the hospital's budget, 
which represents a serious barrier to the access to care on a long 
term. In order to increase service availability at hospitals proper 
funding of PCCS needs to be established. Sharing best practices and 
estimating the costs of palliative care is an essential part of plan-
ning for wider implementation in other locations. Policymakers in 
Hungary and other countries with restricted financial resources and 
limited specialised palliative services should consider implementing 
or further developing integrated palliative care models for the bene-
fit of patients and the healthcare system.
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