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Abstract
Context. Early integration of oncology and palliative care has been recommended to improve patient outcomes at the end of

life. A standardized Palliative Care Pathway, consisting of a structured electronic medical checklist, may support such integration.
Objectives. We studied the effect of implementation of a Palliative Care Pathway on patients’ place of death and advance

care planning.
Methods.We conducted a prospective pre- and postimplementation study of adult patients with cancer from a single hospital

who died between February 2014 and February 2015 (pre-implementation period) or between November 2015 and November
2016 (post-implementation period).

Results. We included 424 patients in the pre- and 426 in the post-implementation period. The pathway was started for 236
patients (55%) in the post-implementation period, on average 33 days (IQR 12-73 days) before death. 74% and 77% of the
patients died outside hospital in the pre- and post-implementation period, respectively (P = 0.360). When the PCP was initiated,
83% died outside hospital. Bad-news conversations (75% and 62%, P < 0.001) and preferred place of death (47% and 32%, P <
0.001) were more often documented in the pre-implementation period, whereas a DNR-code was more often documented dur-
ing the post-implementation period (79% and 89%, P < 0.001).

Conclusions. Implementation of a Palliative Care Pathway had no overall positive effect on place of death and several aspects
of advance care planning. Start of a Palliative Care Pathway in the last months of life may be too late to improve end-of-life care.
Future research should focus on strategies enabling earlier start of palliative care interventions. J Pain Symptom Manage
2021;62:451−459. © 2021 The Authors. Published by Elsevier Inc. on behalf of American Academy of Hospice and Palliative Medicine. This
is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)
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Key Message
We describe a prospective pre- and post-implemen-

tation study on a digital Palliative Care Pathway (PCP)
in oncology care to support the integration of palliative
care. Implementation in clinical practice was challeng-
ing; the PCP was started late in patients’ disease
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trajectory, which possibly explains why indicators of
ACP did not improve.

Introduction
Palliative care is aimed to improve the quality of

life of patients and their families facing the problems
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associated with incurable illness, such as advanced can-
cer.1 Early integration of palliative care in oncology is
important for timely discussing patients’ care needs
and preferences, which has been shown to improve the
quality of end-of-life care.2−7 However, integration of
palliative care in oncology care is complex. The Lancet
Oncology Commission has described different models
for such integration, where an essential component is
patient-centered care by using standardized care path-
ways and a multidisciplinary team approach. The
Commission recommends combining a tumor-directed
and host-directed approach. This can be done inde-
pendently of patients’ prognosis and treatment
intention.8−12

A structured approach and a standardized care path-
way could support healthcare professionals who are not
specialized in palliative care in preparing patients to
identify their end-of life goals. Such an approach
should contain at least the following components2:
�
 Early recognition of the last stage of life: the sur-
prise question (“Would you be surprised if this
patient died within the next 12 months?”) is an
often used tool to identify patients who might ben-
efit from palliative care and start advance care
planning (ACP) conversations.2,13,14
�
 ACP conversations: when healthcare professionals
are aware of patients’ limited life expectancy, they
should inform patients and discuss their goals and
preferences for (future) medical treatment and
care. These goals and preferences should also be
discussed with family and other healthcare
professionals.2,4,6,7
�
 Documentation of ACP conversations in patients’
medical record: ACP conversations are usually
recorded in patients’ medical files. Patients can
also choose to write a living will (‘advance care
directive’) to clarify their preferences,15 although
it is complex to ensure that all attending health-
care providers are informed about such docu-
mented preferences.
To improve early integration of palliative care in
oncology care, we developed a standardized “Palliative
Care Pathway” (PCP) for patients with advanced, incur-
able cancer. The PCP is a structured electronic medical
checklist to guide healthcare professionals in their
provision of palliative care. Besides facilitating advance
care planning, the PCP encourages communication
between healthcare professionals from the hospital
and the primary care physician, who is the general
practitioner in the Netherlands. Nowadays, cancer care
is provided more in outpatient settings and most
patients prefer to be cared for and eventually die at
home.5,16−18 General practitioners in the Netherlands
are trained to provide palliative care at home.20−22 In
contrast to other developed countries in Europe, where
end-of life care is more hospital-centred for patients
with cancer, in the Netherlands most patients die out-
side the hospital where medical care is predominantly
provided by the general practitioner.19

We performed a study to examine whether the num-
ber of patients with advanced cancer dying outside
the hospital would increase after implementation of
the PCP. In addition, we studied the effect of the PCP
on the number of hospitalizations, documentation of
advance care planning and communication with the
general practitioner.
Methods

Design and Study Population
We performed a prospective single-center pre- and

postintervention study at the in - and outpatient clinic
of a large general teaching hospital (Maasstad Hospital,
Rotterdam) in the Netherlands. The departments of
Oncology/Haematology and Lung diseases partici-
pated in the study. Data were collected from adult
patients with cancer who had been treated at in- or out-
patient clinics and died between February 2014 and
February 2015 (pre-PCP period) or between November
2015 and November 2016 (post-PCP period). Patients
were excluded when they had been referred to another
hospital for further treatment.

In the pre-PCP period, care was provided as usual.
Nine months after implementing the PCP, we started
to include patients for the post-PCP period. We aimed
to use the PCP for at least 50% of patients who would
die from their disease. In our analysis, we used the
intention-to-treat principle, meaning that we included
all deceased patients, no matter if the PCP had actually
been applied or not.

Ethics
This study was conducted in accordance with the

Declaration of Helsinki. According to Dutch legisla-
tion, written informed consent of the patients was not
required because data were gathered after the patients’
death by healthcare professionals of the hospital and
processed anonymously. The Medical Ethical Research
Committee of the Maasstad Hospital (TWOR 2013/51)
approved the study at 19/12/2013 and the study was
registered in the Netherlands Trial Register (NL4400
(NTR4597)).

Intervention
A digital 'Palliative Care Pathway' was developed by a

multidisciplinary group (a haematologist specialized in
palliative care, an anesthesiologist, a neurologist, a
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cardiologist, an elderly care physician specialized in
palliative care, palliative care nurse specialists, the chief
medical information officer and ICT consultants). The
PCP is a structured electronic medical checklist follow-
ing Dutch and international guidelines for palliative
care and ACP.7,23 All four dimensions of palliative care
are included in the PCP: physical, psychosocial, social
and spiritual. The PCP can be used alongside tumor-
specific care pathways.

Once a patient is identified as eligible for the PCP,
the physician uses a special button in the electronic
medical record that links to the PCP. After opening the
PCP, various prompts guide the physician to explore
patients’ needs. Furthermore, the PCP includes but-
tons to consult other healthcare professionals, e.g. for
psychosocial support or alleviation of symptoms and
buttons to reach the institutional protocols and
national palliative care guidelines. Not every domain
needs to be completed in one session; the checklist is
more like a guide for the physician to make them aware
of the patients’ palliative care needs over time. When a
physician has started the PCP, every healthcare profes-
sional, including nurses, can access the information
documented in the PCP by a button at the front page
of the electronic medical record.

The PCP contains guidance on:
(i)
 recognition of patients’ limited life expectancy
by using the surprise question.
(ii)
 patients’ preferences, values and needs (e.g.
regarding ACP).
(iii)
 physical and emotional support needs.

(iv)
 documentation of bad-news conversations.

(v)
 involvement of family and relatives.

(vi)
 coordination of care, e.g., communication with

the general practitioner, involvement of a palli-
ative care team, pain team, social worker, psy-
chologist, and/or spiritual counsellor.
Indications to start the PCP are:
(i)
 negative answer to the surprise question
(“would I be surprised if my patient would die
within a year?”).
(ii)
 no more anticancer treatment options avail-
able.
(iii)
 deterioration of patient’s performance status.

(iv)
 severe complication of a medical treatment.

(v)
 patients’ wish to stop all medical treatments.
Education
All physicians (interns, residents and specialists) and

nurses of the participating departments were trained
by a physician and palliative care nurse on how to use
the PCP in a 30−45 minute training session. All medi-
cal staff from other departments was informed in
writing, including the nurses/physicians of the emer-
gency department.

Implementation
The surprise question was discussed during grand

rounds and multidisciplinary team meetings for all in-
and outpatients at the first diagnosis of incurable can-
cer or when a patient’s disease was found to progress.
If the answer to this question was no, the oncologist/
pulmonologist would start the PCP. Every 3-4 weeks, a
member of the research team (CL/AvdP) evaluated
the use of the PCP; when deemed useful, they provided
extra education to individual healthcare professionals,
including those who were new at the department.

Endpoints
The primary endpoint of this study was the percent-

age of out-of-hospital deaths. Secondary endpoints
were:
(i)
 the percentage of deceased patients for whom
bad-news conversations were documented in
the medical record.
(ii)
 the percentage of patients dying at their place
of preference.
(iii)
 the percentage of deceased patients for whom
DNR-codes were documented in the medical
record.
(iv)
 the percentage of deceased patients who had
been hospitalized in the last three months of
life.
(v)
 the percentage of deceased patients for whom
communication with the general practitioner
about end-of life issues was documented in the
last 3 months of life.
Data Collection
We developed a checklist with 44 items. Data were

collected from patients’ medical electronic records
and included patients’ diagnosis and sociodemo-
graphic characteristics; use of the PCP; documentation
of bad-news conversations, i.e. discussions on limited
prognosis, treatment options, end-of-life discussions,
the exhaustion of available anticancer treatments and
options for supportive care; patients’ preferred place
of death and actual place of death; DNR-codes; hospi-
talizations during the last 12 months of life and com-
munication with the general practitioner in the last 3
months of life. General practitioners were requested to
check the specific place of death outside the hospital.

Statistical Analysis

Sample Size. Patients were included in either the pre- or
post-PCP period during 1 year. It was expected that up
to 400 patients could be included per year. Assuming a
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two-sided alpha of 5% and a difference of 10% between
the pre- and post-implementation period, a power of
79% would be obtained with 800 patients in total, if
50% of the patients in the pre-implementation period
would die outside the hospital. The power would
increase to 83% or even 89% with 60% or 70% of
patients in the pre-implementation period dying out-
side the hospital, respectively.

Analyses. The pre- and post-PCP period were compared
according to the intention-to-treat principle, i.e. all
patients were included regardless of whether the PCP
was started or not in the post-PCP period. The statistical
significance of differences between the pre- and post-
PCP period was tested using t-tests, Mann-Whitney
U tests, chi-square tests or Fisher’s exact tests, where
applicable. For the patients for whom a PCP was started
during hospital admission, we explored the correlation
in time between start of the PCP and the documenta-
tion of end-of-life decisions.

Furthermore, a per-protocol analysis was performed
where only patients of the post-PCP period were included
for who the PCP was started. Furthermore, a subgroup
analysis of this group was performed where a further
selection was made of patients for whom the PCP was
started in the outpatient setting. Analyses were performed
similarly as for the intention-to-treat analyses.
Results

Patients
In total 850 patients were included, 424 in the pre-

PCP period and 426 patients in the post-PCP period.
Their mean age at death was 70.9 and 71.5 years,
respectively, and most patients were male (58% and
56%). Lung cancer, colorectal cancer and
Table
Patient Chara

Pre-PCP(N = 424)
(mean SD)

Age at death (years) 70.9 (11.2)
Gender N (%)

Male 248 (58)
Female 176 (42)

Primary cancera

Lung 148 (34)
Colorectal 56 (13)
Hematological 39 (9)
Gastric/Oesophageal 38 (9)
Breast 33 (8)
Bile-pancreatic 30 (7)
Prostate 31 (7)
Urogenital (excl. prostate) 13 (3)
Gynecological 8 (2)
Other 35 (8)

a37 patients had 2 or 3 primary cancers.
hematological cancers were the most common primary
cancer types (Table 1).

Implementation of the PCP
The PCP was used for 236 patients (55%) after

implementation. It was started a median of 33 days
(IQR 12−73 days) before death. It was started in the
outpatient setting in 125 patients (53%) a median of
51 days (IQR 26−107) before death, and during hospi-
tal admission in 111 patients (47%) a median of
16 days (IQR 7−37) before death.

Effects of the PCP

Intention-To-Treat Analysis. In the pre- and post-PCP
period, 74% and 77% of the patients died outside the
hospital, respectively (p=0.360). A small shift is seen
from home to hospice in the post-PCP group (Table 2)
Approximately half of the patients who died in the hos-
pital in both the pre- and post-PCP period (43% vs.
47%, respectively) did so because of specific circum-
stances: patients had a preference for dying in the hos-
pital, patients were too ill to leave the hospital or
deteriorated before a transfer could be organized.

In the pre-PCP period, bad-news conversations were
documented more often and earlier than in the post-
PCP period (75% and 62%, respectively, P < 0.001;
median of 63 and 39 days before death, respectively,
P = 0.067). Patients’ preferred place of death was also
more frequently documented in the pre-PCP period
than in the post-PCP period (47% and 32%, respec-
tively, P < 0.001); the moment of such documentation
was similar (median of 18 and 17 days before death,
respectively P = 0.514). DNR-codes were more often
documented during the post-PCP period (79% and
89% for pre- and post-PCP period respectively, P <
0.001), while the moment of documentation was
1
cteristics

Post-PCP(N = 426) P value
(mean SD)

71.5 (10.8) 0.435
N (%) 0.526
240 (56)
186 (44)

0.044
130 (29)
50 (11)
68 (15)
39 (9)
41 (9)
38 (8)
30 (7)
27 (6)
4 (1)
29 (6)



Table 2
Place of Death

Pre-PCP(N = 424) Post-PCP (N = 426) P value

Place of death N (%) N (%) 0.360
Hospital 110 (26) 99 (23)
Outside hospital 314 (74) 327 (77)
Home 198 (47) 169 (40)
Hospice 56 (13) 81 (19)
Nursing home 31 (7) 32 (8)
Outside hospital-other 6 (1) 11 (3)
Outside hospital-unknown 23 (5) 34 (8)
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similar (a median of 61 and 69 days before death,
respectively, P = 0.591) (Fig. 1 and Table 3). No differ-
ences were found in the percentage of patients who
had been admitted to the hospital in the last 90 days of
life (68% vs. 69%, P = 0.625) and the number of inpa-
tient days (median 6.0 vs. 5.0 days, P = 0.999) between
the pre- and post-PCP period. The number of admis-
sions per patient in the last 12 months of life was not
significantly different between both groups either
(Fig. 2).

For patients for whom the preferred place of death
was known, around 80% of the patients in both the
pre- and post-PCP groups actually died in their
Table
Moment of Documentation of Indicators of Advan

Pre-PCP(N = 42

Median Ran

Using PCP n.a.
Documentation bad-news 63 18−
Documentation preferred place of death 18 5−4
Documentation DNR-code 61 20−

Fig. 1. Indicators of adv
preferred place (P = 0.270). However, for 53% of
patients in the pre-PCP period and 68% of patients in
the post-PCP period the preferred or actual place of
death was unknown (Table 4).

Per-protocol and Subgroup Analyses. In the per-protocol
analyses, more patients for whom a PCP was started
died outside the hospital compared with patients in the
pre-PCP group (83% and 74%, respectively, P= 0.012).
A similar percentage of patients dying outside the hos-
pital was found for the subgroup of patients for whom
the PCP was started in the outpatient setting (84%).
Documentation of bad-news was similar in the patients
3
ce Care Planning (Median Days Before Death)
4) Post-PCP(N = 426) P value

ge (IQR) Median Range (IQR)

33 12−73
209 39 12−127 0.0067
2 17 5−48 0.514
218 69 20−209 0.591

ance care planning.



Table 4
Actual Vs. Preferred Place of Death

pre-PCP (N (%)) post-PCP (N (%))

Preferred Hospital Outside hospital Missing Total Preferred Hospital Outside hospital Missing Total

Actual Actual
Hospital 11(85) 42 (23) 57 (25) 110 Hospital 6 (100) 23 (18) 70 (24) 99
Outside hospital 2 (15) 144 (77) 168 (75) 314 Outside hospital 0 105 (82) 222 (76) 327
Total 13 186 225 424 Total 6 128 292 426

Fig. 2. Number of admissions per patient in the last 12 months of life.
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for whom the PCP was started, the patients with the
start of the PCP in the outpatient setting and the
patients in the pre-PCP group (76% and 74% vs. 75%,
respectively). Documentation of preferred place of
death was only significantly better in de pre-PCP group
compared with the group of patients for whom the
PCP was started in the outpatient setting (47% and
26%, respectively, P < 0.001). DNR-codes were more
frequently documented when the PCP was used com-
pared to the pre-PCP group (97% and 79%, respec-
tively, P < 0.001). Bad-news and DNR-codes were often
documented prior to starting of the PCP. Full results of
the subgroup analyses can be found in the supplemen-
tal tables and figure.

In the group of patients for whom the PCP was
started during hospitalization we analyzed the
Table
Time Course of the Documentation of End-of-Life Decisions fo

N (%)

Documentation bad-news Before th
During s
After the
No docu

Documentation preferred place of death Before th
During s
During t
No docu

Documentation DNR-code Before th
During s
During t
No docu
correlation in time between start of the PCP and the
documentation of end-of-life decisions. In this sub-
group of inpatients, bad-news conversations, preferred
place of death and DNR-codes were often documented
during the same admission (56%, 46%, and 56%,
respectively) (Table 5).
Communication With Patients’ General Practitioner
The percentage of patients for whom there had

been communication with the general practitioner
about the patients’ health status did not significantly
change after implementation of the PCP. Communica-
tion with the general practitioner only improved for
patients who died in the hospital (80% and 96%
respectively, P = 0.001) (Table 6).
5
r Patients for Whom the PCP Was Started During Admission

Total (N = 111)

e respective admission 19 (17)
ame admission − PCP+ started 62 (56)
respective admission 6 (5)
mentation 24 (22)
e respective admission 3 (3)
ame admission − PCP+ started 51 (46)
he respective admission 7 (6)
mentation 50 (45)
e respective admission 42 (38)
ame admission − PCP+ started 62 (56)
he respective admission 3 (3)
mentation 4 (4)



Table 6
Communication

Pre-PCP (N = 424) Post-PCP (N = 426) P value

Type of information shared with general practitioner N (%) N (%)
Diagnosis incurable cancer 379 (89) 397 (93) 0.052
Anticancer treatment 292 (69) 298 (70) 0.766
Transfer of primary responsibility for care to general practitioner
or an elderly care physician (nursing home)

174 (41) 152 (36) 0.121

(N = 110) (N = 99)
In hospital death 87 (79) 94 (95) 0.001
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Discussion
Evidence suggests that early integration of palliative

care in oncology practice improves patients’ survival
and quality of life. However, adequately integrating
both services is challenging.9−12,17,24

We implemented a standardized PCP to support
healthcare professionals not specialized in palliative
care to early integrate palliative care in oncology care
for patients with advanced cancer and thereby improve
patients’ outcomes at the end of life. Place of death
and dying at patients’ preferred place of death are
often used as outcome measures in palliative
care.6,16,25,26 In this pre- and post-intervention study we
found no differences in the percentage of out-of-hospi-
tal deaths in the intention-to treat analysis. In our study,
the percentage of patients dying outside the hospital
was already relatively high (74%) in the pre-PCP period
and comparable to the nationwide percentage (71% in
2010).22 In the group of patients in the post-PCP group
for whom the PCP was actually used, we found that a
significantly higher proportion died outside the hospi-
tal compared with the pre-PCP group (83% vs. 74%).

We found no significant overall positive effect of the
PCP on other outcome measures. A possible explana-
tion for these results could be the timing of use of the
PCP. The PCP was started only at a median of 33 days
before death. We aimed for an earlier start, potentially
alongside a tumor-specific care pathway, by using a neg-
ative answer on the surprise question as the primary
indication to start the PCP. The late start of the PCP
could be due to the more specific alerts we also intro-
duced for using the PCP, such as ‘no more options for
anticancer treatment being available’, which may indi-
cate a more limited life expectancy than one year.
Another explanation could be the implementation
strategy: one of the moments to discuss patients’ prog-
nosis and treatment options and thus to start the PCP
was during grand rounds for inpatients. In the post-
PCP group 47% of the patients were admitted to the
hospital at the time of starting the PCP, which occurred
at a median of only 16 days before death in this group.
Documentation of bad-news, preferred place and
DNR-code were often registered during the same
admission where the PCP was started.
The healthcare professionals can use the PCP as a
guide for ACP conversations and the PCP provides an
easily accessible place to document and be informed of
these conversations. There seems to be no association
between discussing a DNR-code and use of the PCP,
because DNR-codes were often documented earlier
than the start of the PCP (64 days vs. 33 days before
death, respectively, in the group of patients for whom
the PCP was started). Surprisingly, bad-news conversa-
tions and preferred place of death were more often
documented in the pre-PCP period. A health care qual-
ity management program (Joint Commission Interna-
tional (JCI)) in the Maasstad hospital that was
implemented during the pre-PCP period might have
raised awareness to discuss resuscitation and to better
register medical care in patients’ medical records
but may have caused some restraint for other registra-
tions. Furthermore, no differences were found for hos-
pitalizations in the last 3 months of life. Only the
proportion of patients for whom there had been com-
munication with the general practitioner improved for
patients who died in the hospital in the post-PCP
period (80% and 96%, respectively).

We intended to support the healthcare professionals
in the hospital in delivering non-specialized palliative
care alongside concurrent tumor-specific care path-
ways. As such our approach was distinct from studies
on the effectiveness of specialized palliative care teams,
some of them showing beneficial effects on various
patient outcomes,27 although other found no clear
effects.28,29 However, a recent review of 169 studies
from 23 countries indicated that in daily practice the
median duration from initiating specialized palliative
care services to death was a few weeks (18.9 days), even
shorter than the start of the PCP in our study.30 Timing
of the initiation of palliative care therefore seems
a global challenge, for non-specialized as specialist
palliative care.

A major strength of our study is the prospective
design in which the PCP was implemented in every day
clinical practice. With this design we were able to
include all patients who had been treated in the Maas-
stad hospital and died during the pre- and post-PCP
periods. We aimed to offer a structured electronic PCP
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alongside tumor specific pathways that can support
health care professionals not specialized in palliative
care to initiate ACP conversations with patients prepar-
ing them for end-of-life decisions. This study has several
limitations. Although a broad information and educa-
tion strategy was used, we may have especially reached
the inpatient setting. In almost half of the cases the
PCP was started in the inpatient setting during a hospi-
talization for symptom control, mostly after the exhaus-
tion of anti-tumors therapy, which may have been too
late to have an impact on end-of-life care. To enhance
the utility of the PCP earlier in the disease trajectory,
we could eliminate the criterion ‘no more options for anti-
cancer treatment being available’ for entering the pathway.
Moreover, the surprise question may especially support
the identification of patients who have a substantially
shorter life expectancy than one year.14 Therefore, bet-
ter tools are needed. Combining the surprise question
with objective parameters, such as patients’ perfor-
mance status and laboratory parameters (e.g. albu-
min), could improve clinicians’ ability to identify
patients in need of palliative care earlier in the disease
trajectory. To achieve early integration, these tools
should especially be used in outpatient setting, for
example, when goals of care in cancer treatment
change to non-curative. Besides better tools, specific
education on the discussion of ACP seems indicated. A
recent focus group study from our group explored
physicians’ views on identifying and discussing the last
phase of life of patients by using the surprise question.
Physicians stated to have doubts to open the discussion
with patients, because they were concerned about dep-
rivation of hope, prognostic uncertainty and unknown
consequences for the physician−patient relationship.31

Therefore, more and structural education is necessary
in a hospital-wide program to create awareness of ACP
and of the option to involve other healthcare professio-
nals (e.g. general practitioner, pain management team,
specialist palliative care team). In addition, oncology
nurses or physician assistants in oncology could be bet-
ter engaged to practice the use of the PCP.

It is crucial that every healthcare professional in the
hospital has basic knowledge and skills to provide good
end-of life care to every eligible patient. When neces-
sary, involvement of a specialized palliative care team
could be added, which may be one of the most impor-
tant outcomes of using a PCP.
Conclusion
Our study shows that implementation of the PCP did

not have significant overall impact on place of death
and several aspects of communication about end-of-life
care, while actual use showed modest differences.
Changes in the implementation strategy to facilitate
earlier and more frequent use of the PCP are needed
and might effectively change the experiences of
patients at the end of life.
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