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Abstract

Background: Beneficial effects of early palliative care have been found in advanced cancer, but the evidence is not unequivocal.
Aim: To investigate the effect of early specialist palliative care among advanced cancer patients identified in oncology departments.
Setting/participants: The Danish Palliative Care Trial (DanPaCT) (ClinicalTrials.gov NCT01348048) is a multicentre randomised
clinical trial comparing early referral to a specialist palliative care team plus standard care versus standard care alone. The planned
sample size was 300. At five oncology departments, consecutive patients with advanced cancer were screened for palliative needs.
Patients with scores exceeding a predefined threshold for problems with physical, emotional or role function, or nausea/vomiting,
pain, dyspnoea or lack of appetite according to the European Organisation for Research and Treatment of Cancer Quality of Life
Questionnaire (EORTC QLQ-C30) were eligible. The primary outcome was the change in each patient’s primary need (the most
severe of the seven QLQ-C30 scales) at 3- and 8-week follow-up (0—100 scale). Five sensitivity analyses were conducted. Secondary
outcomes were change in the seven QLQ-C30 scales and survival.

Results: Totally 145 patients were randomised to early specialist palliative care versus 152 to standard care. Early specialist palliative
care showed no effect on the primary outcome of change in primary need (—4.9 points (95% confidence interval —11.3 to + 1.5 points);
p = 0.14). The sensitivity analyses showed similar results. Analyses of the secondary outcomes, including survival, also showed no
differences, maybe with the exception of nausea/vomiting where early specialist palliative care might have had a beneficial effect.
Conclusion: We did not observe beneficial or harmful effects of early specialist palliative care, but important beneficial effects cannot

be excluded.
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What is already known about the topic?

We searched PubMed using the terms ‘palliative care’ and ‘randomized controlled trial’ and ‘quality of life’ and ‘cancer’.
Studies investigating palliative care at the end of life were excluded.

Three individual-patient randomised controlled trials (RCT) and one cluster RCT investigating early multidisciplinary
specialist palliative care (SPC) and three RCTs of advanced practice nurses (one with an initial SPC assessment)
providing or coordinating early palliative care were identified.

Taken together, these trials indicate that early SPC may improve the patients’ quality of life, symptoms, survival and
caregiver outcomes, but in several cases no effect of the interventions could be found.

What this paper adds?

Following an lItalian trial restricted to pancreatic cancer patients, this is the first European RCT investigating early SPC in
patients with a range of diagnoses.The trial recruited advanced cancer patients from oncology departments in Denmark.
Patients with palliative care needs according to a screening instrument were randomised between SPC (i.e. referral to a
palliative care team) plus standard care versus standard care alone.

We found no effect of SPC on the primary outcome or the secondary outcomes, including survival, maybe with the
exception of nausea/vomiting where early SPC might have a beneficial effect.

Possible explanations of the lack of positive effect are suggested:The intensity of early SPC provided in this trial may have
been insufficient because the SPC teams had not developed a model for the new target group, other patients with more
acute needs may have been prioritised, and there may have been compensation in the control group.Alternatively, previ-
ous observations may have been biased due to random errors.

Implications for practice, theory or policy

Integration of SPC with oncology care has the potential to improve quality of life during the treatment of advanced
cancer, leads to more patient-centred care and potentially even increases survival. The American Society of Clinical
Oncology (ASCO) has recommended implementation of early SPC.

The present RCT highlights the importance of carefully testing promising new health-care interventions in new
settings.

Future research is needed to clarify how to design effective early SPC in various health-care systems: which components
of early SPC are effective for which patient groups at which points in the trajectory,and what is the best distribution of
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roles and responsibilities between SPC teams and other health-care professionals?

Background

Palliative care aims to improve quality of life (QoL) by
alleviating symptoms and problems.! Specialist palliative
care (SPC) is provided by health-care professionals whose
main task is to provide palliative care.

In Denmark, referral to SPC is late: the median survival
from first contact with SPC is only 6 weeks (96% of these
patients had cancer).? Many patients with advanced cancer
have complex symptoms or problems long before being in
their terminal phase,>-¢ and the World Health Organization
(WHO) recognises that SPC is applicable early in the dis-
ease trajectory.’

A recent systematic review with meta-analysis identi-
fied 43 randomised controlled trials (RCTs) investigating
palliative care interventions in adults with life-limiting ill-
ness and found improvements in QoL and symptom bur-
den.® Six North American trials have investigated the

effect of early SPC in advanced cancer.!*-13 Three trials
tested access to an integrated palliative care service versus
no access to this service.-%13 Temel et al.? found improved
QoL and mood after 12 weeks and prolonged survival in
151 newly diagnosed lung cancer patients. A subsequent
study from the same group found no effect of early SPC on
QoL at 12 weeks but a positive effect at 24 weeks in 350
patients with lung or gastrointestinal cancer.!? Zimmermann
et al.’s! cluster-randomised trial included 461 advanced
cancer patients and found no effect on the primary out-
come (QoL at 3 months), but positive effects on some sec-
ondary outcomes including QoL and patient satisfaction
mainly after 4 months.

Three trials were coordinated by advanced practice
nurses. One trial (N = 322) investigated a psycho-educa-
tional palliative care intervention versus usual care in 322
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patients and found positive effects on QoL and depressed
mood during 1 year.!l14 A subsequent trial (N = 207) used
a fast-track design (30-60 days after diagnosis versus 3
months later) testing a slightly modified intervention
including an initial SPC consultation and found no effects
on patient-reported outcomes but better 1-year survivall?
and lower caregiver depression scores.!> A third cluster-
randomised trial (N = 146) compared a multidisciplinary
intervention coordinated by an advanced care nurse to
enhanced usual care (a manual on symptom management)
and found no effect on patient-reported outcomes.!?
Recently, an Italian trial compared systematic versus on-
demand early SPC in 207 pancreatic cancer patients and
found improved QoL at 12 weeks.!¢ Thus, overall, the
findings about early SPC are mixed. The American Society
of Clinical Oncology (ASCO) recommends early SPC.!7:18

In Denmark, a large, nationally representative survey
of patients with advanced cancer, who had not been in
contact with SPC, showed a high prevalence of palliative
care needs.>* Based on these findings, the Danish
Palliative Care Trial (DanPaCT) was designed to investi-
gate the potential impact of early SPC in patients with
advanced cancer and palliative care needs. The DanPaCT
protocol and statistical analysis plan (SAP) have been
published.!??0 This article reports the primary and sec-
ondary outcomes of DanPaCT.

Methods
Setting

Palliative care in Denmark (5.7 million inhabitants) may
take place in primary care, in hospital departments not spe-
cialised in palliative care (e.g. oncological), or in SPC cen-
tres. In2011, SPC in Denmark consisted of 26 hospital-based
palliative care teams/units and 17 hospices.? Almost all
health care in relation to cancer and palliative care is pub-
licly funded and free of charge for patients.

Trial design

This was a randomised clinical, multicentre, parallel-group
superiority trial with balanced randomisation (1:1) con-
ducted at six Danish SPC centres. The protocol was
approved by the Ethics Committee for the Capital Region,
Denmark (H-3-2010-144), the Danish Data protection
agency (BBH-2011-05) and registered at www.clinicaltri-
als.gov (NCT01348048).

The protocol has been described in detail elsewhere.!”
Patients were randomised to the intervention group who
were referred to a multidisciplinary SPC team (further
information about the teams in a prior publication!?) plus
standard care versus the control group who received stand-
ard care. In both groups, standard care potentially included
palliative care provided by the departments of oncology,

general practitioners (GPs) or home care services. The trial
period was eight weeks.

Assuming a difference of 7.5 point in the primary out-
come, the planned sample size was 300 (alpha: 5%; beta:
10%; standard deviation (SD): 20).1?

Intervention

The DanPaCT intervention consisted of ‘early SPC’
defined as ‘usual SPC’ initiated at an earlier time than
would otherwise have been the case. Patients in the inter-
vention group were referred to an SPC team, and the num-
ber and frequency of contacts with the SPC team and the
treatments and other interventions were determined by the
patient’s needs, following the European Association for
Palliative Care White Paper,?! the WHO guidelines’ and
national and local guidelines. The common understanding
was that SPC is a complex and multidisciplinary interven-
tion that is adapted to each patient. No additional guide-
lines were developed for the intervention in DanPaCT
since the SPC teams were expected to use the guidelines
and expertise they already had. Likewise, procedures,
activities and processes were those normally used by the
SPC teams and the interventions were given by the staff
normally providing the interventions. The same was true
for the location and timing of the treatment. The number of
contacts between the SPC units and the included patients,
the type of contacts and the type of staff involved will be
described in the ‘Results’ section. After the completion of
the 8-week trial period, patients remained in contact with
the SPC team if clinically relevant according to the same
principles as for other patients. Future research will inves-
tigate the activities and interventions reported in medical
records in more detail based on qualitative analysis.
Intervention fidelity was not assessed since there was not a
specific manual for the intervention. No known modifica-
tions to the intervention happened over time.

Patients

Consecutive patients who were in oncological treatment
or follow-up at five different departments of oncology
were screened for palliative care needs by research nurses
if they

e Had cancer stage IV?? or cancer in the central nerv-
ous system grade III/1V;
Were =18 years;
Lived in the area of one of the participating SPC
centres;

e Had no contact with an SPC during the previous
year.

Patients were screened with the European Organisation
for Research and Treatment of Cancer Quality of Life
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Questionnaire (EORTC QLQ-C30)%4 and were eligible
for the trial if they

1. Scored at least 50% of the score representing maxi-
mal symptom or maximally reduced functioning on
at least one of the following seven scales: physical
function, role function, emotional function, nausea/
vomiting, pain, dyspnoea or lack of appetite;

2. Had at least four additional symptoms (defined as a
score of at least 33% of the score corresponding to
maximal symptom burden or maximally reduced
functioning) as measured by any of the 13 remain-
ing scales (global health status/QoL excluded).

Among the seven EORTC QLQ-C30 scales listed in
(1), the scale having the highest score at baseline was
named as the patient’s ‘primary need’.

Patients were excluded from the trial if they did not
understand Danish well enough to fill in a questionnaire or
were considered incapable of complying with the trial
protocol.

Randomisation and masking

Central randomisation via telephone was carried out by the
Copenhagen Trial Unit (CTU), which was independent of
the trial administration office. The allocation sequence
was computer-generated 1:1 with varying block size of 8
and 12 per strata and was kept unknown for all investiga-
tors. Randomisation was stratified by *primary need’.

All statistical analyses of the primary and secondary out-
comes were carried out blinded to intervention allocation.
Based on blinded results, two conclusions concerning results
for the primary and secondary outcomes were written down
and agreed upon among authors before de-blinding.2>-26

Patient-reported outcomes

Patients received a questionnaire at baseline and at 3- and
8-week follow-up including the EORTC QLQ-C30%* and
additional instruments.!®

The EORTC QLQ-C30 assesses health-related QoL
within the previous week. Scores ranging from 0 to 100
were estimated according to the scoring manual.?* A
total of 7 of the 15 scales (physical function, role func-
tion, emotional function, nausea/vomiting, pain, dysp-
noea and lack of appetite) were selected as key targets of
palliative care by the palliative care physicians involved
in the trial and constituted the primary and secondary
outcomes of DanPaCT.?° For the analyses of the primary
outcome, the function scores were reversed (100 repre-
senting maximal impairment).

The primary outcome of DanPaCT was the change in
the patient’s primary need. The primary outcome was
thus a patient-individualised outcome, that is, for a

patient having the highest score for pain, the change in
pain represented the primary outcome. The secondary
outcomes were the changes in the seven QLQ-C30 scales;
the analysis of each scale included all participants.

Statistical analyses of the primary outcome

All analyses were two-sided and were made with SAS sta-
tistical software version 9.3.27 According to the SAP20
each outcome was estimated as the change from baseline
to the weighted mean of the 3- and 8-week follow-up
measured as area under the curve (AUC). The analyses
were adjusted for the stratification variable (primary need).
All outcomes were normally distributed and multiple lin-
ear regressions were used.

For the analysis of the primary outcome, the signifi-
cance level was 0.05, and a modified intention-to-treat
(ITT) analysis was conducted: patients who withdrew con-
sent after randomisation, were randomised but did not fulfil
inclusion criteria or died before 8 weeks were excluded
(Figure 1). Missing answers were replaced using multiple
imputations as described elsewhere.?0

Five sensitivity analyses were made as follows:

1. A fully adjusted analysis conducted as the primary
analysis but additionally adjusted for the following
covariates if they were significantly associated (p <
0.10) with the outcome: centre, WHO Performance
Status, time since the patient was diagnosed with
advanced disease, treatment status, sex, age, diag-
nosis and education.

2. A complete case analysis conducted as the primary
analysis, but only including patients who had com-
pleted all three assessments (no imputation).

3. Analysis of repeated measurements to investigate
whether there was a difference in the intervention
effect at the 3- and 8-week follow-up.

4. A per protocol analysis where patients in the inter-
vention group who had not had contact with SPC
were included in the control group, and patients in
the control group who had contact with an SPC
were included in the intervention group.

5. A full ITT analysis including all randomised
patients except those who withdrew consent or did
not fulfil inclusion criteria.

Multiple imputations were conducted except in analysis
(2). All analyses were adjusted for the primary need.

Statistical analyses of the secondary outcomes

The analyses of the seven scales from the EORTC QLQ-
C30 were carried out as described for the primary out-
come. Additionally, the same five sensitivity analyses
were conducted.
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Enrolment

Eligible for questionnaire (n=1,472)

A

A 4

Did not answer questionnaire (n=326)

Answered questionnaire (n=1,146)

Excluded after answering questionnaire (n=682)
+ Did not have palliative needs according to

v

A 4

questionnaire (n=621)
+ Did not fulfill other inclusion criteria (n=54)
+ Died (n=7)

Eligible for randomisation (n=464)

Did not participate (n=158)
+ Did not want to (n=124)

v

+ No reason given (n=29)
+ Administrative failure (n=5)

Randomized (n=306)

Excluded after randomisation (n=9)

+ Withdrew consent (n=5)

A4

A 4

+ Randomisation failure (n=4)

True randomized (n=297)

Y [ Allocation ] Y
Allocated to control (n=152) Allocated to intervention (SPC) (n= 145)
+ Received allocated intervention (n= 139) + Received allocated intervention (n=138)
+ Did not receive allocated intervention (cross-over + Did not receive allocated intervention (died before
patients who received SPI in the trial period) (n=13) it started or organisation failure) (n=7)
v [ Follow-up ] v
AN J
Lost to follow-up (n=39) Lost to follow-up (n=32)
+ Died (n=15) + Died (n=15)
+ Did not answer questionnaire (n=20) + Did not answer questionnaire (n=9)
+ Administrative failure (n=4) + Administrative failure (n=8)
Y [ Analysis ] Y
Included in primary analysis (n=137) Included in primary analysis (n=130)
+ Excluded from analysis (died) (n=15) * Excluded from analysis (died) (n=15)

Figure I. CONSORT 2010 flow diagram for DanPaCT.

Survival was analysed using a Kaplan—-Meier plot.
Patients who were alive 3 months after the end of data col-
lection (20 June 2014) were censored at this date. A Cox
regression analysis was conducted adjusting for the pri-
mary need. One sensitivity analysis was made additionally
adjusting for the covariates in the fully adjusted sensitivity
analysis for the primary outcome. For the secondary out-
comes, a significance level of 0.01 was chosen.?%2?

Results

Patients

Patients were included from May 2011 to December
2013, and the last follow-up questionnaire was mailed in
March 2014. A flow-chart of randomised patients can be
seen in Figure 1. After screening for palliative care
needs, 464 were considered eligible, and 306 patients
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were randomised; however, nine of them withdrew con-
sent or were ineligible for the trial according to inclusion
criteria and were therefore excluded from the analyses.
Of the remaining 297 patients, 145 were allocated to the
intervention group and 152 to the control group. Before
the 8-week follow-up, 15 patients died in each group
(10% versus 10%), leaving 267 patients for the primary
outcome analysis. The numbers of patients answering
the 3- and 8-week follow-up questionnaires were 247
and 226, respectively.

The characteristics of participants can be seen in Table
1. The majority of patients were 60-79 years old, more
were females and about one-third had lung cancer. The
majority were receiving chemotherapy when entering the
trial, and almost two-thirds had been diagnosed with
advanced cancer within the previous year. The most fre-
quent primary outcomes were role function (36%), dysp-
noea (17%) and lack of appetite (16%).

Contact with the SPC team

Of the 145 patients randomised to SPC, 138 had at least
one face-to-face contact with the SPC team during the
8-week trial period, but only 74 patients had two or more
face-to-face contacts (Table 2). Most patients had addi-
tional telephone contacts, and 27 had more than five calls.
In the control group, 13 patients had at least one face-to-
face contact with the SPC team within the 8 weeks.

The primary outcome

Early SPC had no significant effect on the primary outcome
over 8 weeks (defined as AUC difference in symptoms
equivalent to —4.9 points (0—100 scale); p = 0.14; Table 3).
The 95% confidence interval was —11.3 to +1.5 points. The
five sensitivity analyses showed similar results (Table 4).

Both groups had relatively high baseline scores (SPC
group mean (SD): 75.5 (17.6), control group: 74.3 (17.3))
and experienced large improvements of —21.7 and —17.8
points, respectively, to 3 weeks and minor additional
improvements to 8 weeks.

Secondary outcomes

The separate analyses of each of the seven EORTC QLQ-
C30 scales also showed no differences between SPC and
control groups, maybe with the exception of nausea/vomit-
ing for which the largest change was seen (—5.8 points;
—10.3 to —1.2) favouring the SPC group (Table 3). This
was also the lowest p-value (0.013), close to the selected
threshold (0.01). The five sensitivity analyses showed sim-
ilar results (Table 4).

Of the 297 patients, 197 (66%) had died 3 months after
the end of data collection. Survival time did not differ

Table I. Baseline characteristics of 297 DanPaCT participants.

Intervention group
(N = 145), N (%)

Control group
(N = 152), N (%)

Age (years)

<50 10 (7) 15 (10)
50-59 27 (19) 25 (16)
60-69 65 (45) 58 (38)
70-79 36 (24) 45 (29)
=80 7(5) 9 (6)
Sex
Men 63 (43) 62 (41)
Women 82 (57) 90 (59)
Cancer
Lung 57 (39) 46 (30)
Digestive system 20 (14) 38 (25)
Breast 31 21) 35 (23)
Other 37 (26) 33(22)
Receiving chemotherapy
Yes 120 (83) 122 (80)
No 25 (17) 29 (19)
Missing 0(0) 1(l)
WHO performance score?
0 23 (18) 36 (24)
| 78 (54) 79 (52)
2 27 (19) 16 (11)
3 (1) 4(3)
Missing 16 (11) 17 (11)
Time since diagnosed with stage IV (months)
<12 83 (57) 94 (62)
12-24 27 (19) 20 (13)
>24 32(22) 36 (24)
Missing 3(2) 2(l)
Education
None 26 (18) 18 (12)
Semi-skilled worker/short 19 (13) 19 (13)
education (<| year)
Skilled worker 23 (16) 31 (20)
Short theoretical (1-3 years) 21 (14) 24 (16)
Long theoretical (>3 years) 39 (27) 44 (29)
Academic 9 (6) I (7)
Missing 8 (6) 503)
Centre
Bispebjerg University Hospital® 25 (17) 25 (l6)
Copenhagen University 28 (19) 23 (15)
Hospital Rigshospitalet®
Odense University Hospital 20 (14) 28 (18)
Vejle Hospital 29 (20) 20 (13)
Aarhus University Hospital 19 (13) 29 (19)
Herning Hospital 24 (17) 27 (18)
Primary need¢
Physical function 12 (8) 11 (7)
Role function 52 (36) 54 (36)
Emotional function 9 (6) 13(9)
Pain 19 (13) 18 (12)
Nausea/vomiting 5@3) 6 (4)
Dyspnoea 25 (17) 26 (17)
Lack of appetite 23 (l6) 24 (16)

DanPaCT: Danish Palliative Care Trial; WHO: World Health Organization.

AWHO Performance Score ranges from 0 to 4, where 0 = able to carry out all
normal activity without restriction and 4 = completely disabled; cannot carry on
any self-care; totally confined to bed or chair.

bPatients for the palliative care teams at Bispebjerg and Rigshospitalet were
recruited from the Department of Oncology, Copenhagen University Hospital
Rigshospitalet.

<The number of patients having each primary need. The primary need was the
symptom or problem out of seven that had the highest intensity at baseline ac-
cording to the EORTC QLQ-C30.
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Table 2. Face-to-face and telephone contacts with specialist palliative care during the 8-week trial period in DanPaCT.

Number of contacts Intervention group (N = 145)

Control group (N = 152)

Face-to-face Telephone Face-to-face Telephone
None 72 29 139 143
| 64 27 9 4
2 32 22 3 2
34 25 40 0 2
5 or more 17 27 | |

2Two died before contact, two administrative failures and three participants did not want the intervention.

Table 3. Results of the main analysis of the primary? and secondary outcomes measured by the EORTC QLQ-C30.

Intervention Control Mean weighted p
change® (95% CI)
Baseline, 3 weeks, 8 weeks, Baseline, 3 weeks, 8 weeks,
mean (SD) mean (SD) mean (SD) mean (SD) mean (SD) mean (SD)
Primary outcome? (range: 75.5 (22.7) 53.8 (29.7) 50.7 (29.6) 74.3 (17.3) 56.5(27.5) 55.4(29.9) -49(-11.3;1.6) 0.14
0-100; worst score 100)
Secondary outcomes
Function scales (range: 0—100; worst score 0)
Physical function 57.5(19.6) 59.1 (22.8) 57.6 (22.3) 58.8(19.3) 60.2 (21.0) 59.9 (22.5) -0.4 (-4.0; 3.2) 0.84
Role function 36.8(25.0) 42.7 (29.7) 46.9 (30.4) 41.8(27.0) 47.0 (27.9) 45.7(304) 2.1 (-3.9;8.1) 0.48
Emotional function ~ 67.8 (22.4) 69.6 (23.1) 73.0 (21.4) 66.7 (22.1) 722 (224) 70.1 (22.7) -1.6 (-5.7;2.5) 0.45
Symptom scales (range 0—100, worst score 100)
Pain 35.5(30.2) 29.4(28.7) 31.4(30.0) 34.2(26.0) 30.5(27.3) 35.0(30.8) -3.4(-9.5;2.6) 0.27
Dyspnoea 41.6 (33.8) 354 (35.2) 36.5(32.5) 39.8(33.4) 380(32.7) 387 (31.00 -42(-106;2.3) 020
Nausea/vomiting 17.1 24.1) 95(154) 89(15.6) 17.6(18.1) 152(188) 14.8(22.6) -5.8(-10.3;-1.2) 0.0I3
Lack of appetite 30.5 (34.7) 24.8(30.6) 22.6 (29.3) 38.0(33.5) 33.8(32.0) 31.7(354) -2.0(-8.9;4.9) 0.57

EORTC QLQ-C30: European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire; SD: standard deviation; Cl: confi-

dence interval.

Multiple linear regression was used. A negative mean weighted change value in the primary outcome and in symptom scales indicates a larger symp-
tom reduction in the intervention group than in the control group. The opposite is the case for the function scales.

2The primary outcome was patient-individualised (for each patient, the scale, out of the seven listed here, with the score representing the highest
symptomatology was chosen as primary outcome). It was scored with 100 as the worst possible score.

bMean weighted change: the difference in the area under the curve (AUC) converted to the original QLQ-C30 scale (0—100).

between the two groups (SPC group median 323 days ver-
sus control group 364 days, p = 0.16, fully adjusted analy-
sis p = 0.39; Figure 2).

Discussion

This first European randomised clinical trial of early SPC
plus standard care versus standard care alone in advanced
cancer patients with a range of diagnoses showed no clear
beneficial or harmful effects. There was no difference in
the primary outcome (p = 0.14). The 95% confidence
interval (—11.3 to +1.6 points) does not exclude the pos-
sibility of the hypothesised difference of —7.5 points
favouring early SPC. The five sensitivity analyses showed
similar results.

Whereas our primary outcome was an unusual, patient-
individualised outcome, the secondary outcomes were
analysed ‘traditionally’ and examined each of the seven

EORTC QLQ-C30 scales selected for the trial. Again, no
significant differences (p < 0.01) between groups were
found, maybe with the exception of the outcome nausea/
vomiting where the early SPC might have a beneficial
effect. Survival time was not significantly affected.

Compared to the other trials of early SPC, DanPaCT is
among the larger trials, was based on individual randomi-
sation and was conducted with high completeness of data
at follow-up. Although we recruited patients with
advanced cancer throughout the disease course, the
median survival was about 12 months, which was similar
to Temel et al.’s® trial.

Our trial has several strengths. The randomisation was
conducted through central, stratified allocation by a com-
puter-generated sequence unknown to the investigators.
We stratified for primary need, our intervention groups
seemed well randomised, and we considered stratification
in our analyses. We conducted our analyses blinded, and
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Table 4. Results from the five sensitivity analyses in DanPaCT, compared to the results of the primary analysis.

Primary Sensitivity analyses
analysis
MWC p Fully Complete case Repeated Per Including
adjusted? (no imputation) measures protocol dead
MWC »p MwC p NA p MWC p MWC »p
Primary outcome -4.9 0.14 -3.8 0.28 0.12 -3.2 0.34 -4.3 0.20
Function scales (range: 0—100, worst score 0)
Physical function -0.4 0.84 -1.0 0.59 0.79 -1.4 0.42 -0.9 0.61
Role function 2.1 0.48 1.9 0.53 -0.2 0.95 0.37 -0.2 0.94 23 0.45
Emotional function 1.6 0.45 -1.9 0.34 0.71 -0.7 0.72 -1.7 0.37
Symptom scales (range 0—100, worst score 100)
Pain -34 0.27 -2.2 0.50 0.18 -1.5 0.65 -1.2 0.70
Dyspnoea -4.2 020 -47 0.16 =35 0.31 0.17 -4.1 0.21 -4.1 0.20
Nausea/vomiting -5.8 0.013 -6.3 0.0075 00115 -54 0.0178 -4.7 0.044
Lack of appetite -2.0 0.57 -3.6 0.30 0.52 -1.9 0.59 -24 0.49

DanPaCT; Danish Palliative Care Trial; MWC: mean weighted change.

The sensitivity analyses are described in the text. The MWC and the p values are shown except for the repeated measures analysis, where MWC
is not applicable. A negative MWC value in the primary outcome and in symptom scales indicates a larger symptom reduction in the intervention
group than in the control group. The opposite is the case for the function scales.

2Additional covariates were included in the fully adjusted analysis if they were significantly associated with the outcome; however, this was not
always the case, and therefore, the results are only shown when they differ from the primary analysis.

Kaplan-Meier plot
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Figure 2. Survival time in the two groups in DanPaCT.
missing data were handled by multiple imputation and sen- How should we interpret the lack of a clear effect of early

sitivity analyses. We also drew our conclusions blinded to SPC in DanPaCT? One obvious reason could be that early
intervention group.25-26 SPC does not work. However, we find it premature to draw
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such a conclusion. First, although our trial reached its
planned size (N = 300), it is still a relatively small trial and
may have overlooked therapeutic benefits. Second, as dis-
cussed below, there are several aspects of our trial that may
explain the neutral findings even if early SPC is beneficial.

Possible under-treatment of the intervention
group?

Our intention was to study the effect of what seemed to us
as a clinically relevant future scenario for improvement of
palliative care, that is, that patients with advanced cancer in
oncology departments were regularly screened for pallia-
tive needs, and if such needs were identified, patients were
referred to SPC. We did not request that any specific treat-
ment guidelines or any frequency of visits were used in the
SPC teams, as we wanted to investigate ‘usual SPC’ as
offered by six of the most experienced teams in Denmark.

The number of face-to-face contacts in the intervention
group was low: only 51% (74/145) were seen by SPC
teams more than once during the 8-week trial period,
although there were more frequent telephone contacts. The
SPC teams in Denmark have relatively low capacity and
usually receive patients with very complex symptoms and
a short survival;2 the SPC teams may have perceived some
DanPaCT patients as having no urgent need compared to
their other patients.

Should some of the patients identified via the DanPaCT
screening procedure be regarded as false positive? Maybe
‘early SPC needs’ require a different type of intervention,
for example, a more structured approach with planned visits
even when there are no alarming symptoms and where the
content is structured around patient-education,'®!5 coping,
communication and prognostic awareness.>* Each of our six
SPC teams received only about 25 intervention patients, and
they may not have had the time and attention to build up a
specific approach. Temel et al.? and Zimmerman et al.! con-
ducted single centre trials, which may involve stronger and
more focussed interventions. However, such single centre
trials may have less external validity.

Formalised collaboration between SPC team and oncol-
ogy departments, for example, via multidisciplinary con-
ferences, may improve the impact of SPC, but this was not
routinely practised in Denmark while this trial was
conducted.

Finally, our intervention period of 8 weeks was rela-
tively short, and, as we had hoped, this resulted in high
completeness of data at follow-up. When designing our
trial, we had the belief that an effect of SPC would be
observed within few weeks and we were keen to limit attri-
tion in order to maximise the power of the trial. Our 3-week
assessment was chosen to secure information from patients
who dropped out early. Temel et al.’s? initial trial was 12
weeks, and Zimmerman et al.’s! trial found most effect
after 4 months. Temel et al.’s'3 second trial found no

impact on QoL at 12 weeks but at 24 weeks. We may have
overlooked a benefit beyond 8 weeks.

Crossover/compensation in control group?

The proportion of crossover from the control group to SPC
was limited (13/152; 8.6%), but may have reduced the dif-
ference between groups.

May some of the experienced study nurses at the oncol-
ogy departments have felt a moral obligation to compen-
sate for the lack of SPC? They may have encouraged
patients in the control group to contact their oncology doc-
tor or GP. The nurses may also have taken a good, long talk
with distressed patients or may have suggested contacting
a psychologist or counselling. The oncology department
staff may have made an extra effort to help disappointed
patients. If such extra activity took place in the control
group, it is a bias weakening our ability to detect an effect
of the intervention.

A related possibility is that, as this was not a cluster
RCT, the oncologists may have learned from the palliative
care consultations done with patients in the intervention
group and may thus have provided better primary pallia-
tive care to the control group.

Outcomes

Of all oncology patients screened, about 43% were above
our threshold for having a need. We used the EORTC
QLQ-C30, which is one of the most widely used and vali-
dated measures in oncology trials.332 Our choice of
seven QLQ-C30 scales for screening may of course be
disputed, but still one would expect a better effect in
patients with documented needs than if all patients were
offered treatment.

The scores for the remaining symptoms/problems
were relatively low, indicating that the number of prob-
lems per patient was limited. This was the motivation for
our unusual outcome: we devised the patient-individual-
ised outcome in order to address the methodological
problems arising from the heterogeneous nature of pallia-
tive care needs: if, for example, only 20% of the patients
need additional treatment for pain, then even with excel-
lent effect among these 20%, the overall effect measured
on the pain scale is diluted by the lack of change in the
80% not treated for pain (and there might be insufficient
power to detect a difference among the 20%). The aver-
age change on the seven QLQ-C30 scales was —2.2
points, while the change on the primary outcome was
—4.9 points. Thus, there is very preliminary evidence
supporting the assumption that the new approach is more
sensitive. Our combination of a new outcome with a tra-
ditional analysis of seven symptom scales selected to
cover important targets of palliative care secures that we
do not draw conclusions from the new approach only.
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Conclusion

This RCT could not show beneficial or harmful effects of
early SPC in advanced cancer patients with palliative care
needs. These findings and their interpretations should be
studied carefully by others working with implementation
of early SPC in advanced cancer.

Acknowledgements

The authors wish to thank the patients who took part in this trial,
the study nurses and the students who sent out the questionnaires,
entered and compared all data, helped with data management,
and made material blind to the investigators: Nicla Rohde
Christensen, Ellen Lundorff, Marc Klee Olsen, Charlotte Lund
Rasmussen and Nete Skjedt. The study was presented at the 14th
World Congress of the European Association for Palliative Care
(EAPC), Copenhagen, Denmark, 10 May 2015.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with
respect to the research, authorship and/or publication of this
article.

Funding

The author(s) disclosed receipt of the following financial support
for the research, authorship, and/or publication of this article:
This work was supported by The Tryg Foundation (7-10-0838A,
7-12-0754) and the Danish Cancer Society (R16-A695,
R114-A7232-14-S3).

References

1. Zimmermann C, Swami N, Krzyzanowska M, et al. Early
palliative care for patients with advanced cancer: a cluster-
randomised controlled trial. Lancet 2014; 383: 1721-1730.

2. Groenvold M, Hansen MB and Rasmussen M. Danish pal-
liative care database: annual report 2011. Copenhagen:
DMCG-PAL, 2012.

3. Johnsen AT, Petersen MA, Pedersen L, et al. Symptoms and
problems in a nationally representative sample of advanced
cancer patients. Palliat Med 2009; 23: 491-501.

4. Johnsen AT, Petersen MA, Pedersen L, et al. Do advanced
cancer patients in Denmark receive the help they need? A
nationally representative survey of the need related to 12
frequent symptoms/problems. Psychooncology 2013; 22:
1724-1730.

5. Sanson-Fisher R, Girgis A, Boyes A, et al. The unmet sup-
portive care needs of patients with cancer. Supportive Care
Review Group. Cancer 2000; 88: 226-237.

6. Harrison JD, Young JM, Price MA, et al. What are the
unmet supportive care needs of people with cancer? A sys-
tematic review. Support Care Cancer 2009; 17: 1117-1128.

7. World Health Organization. National cancer control pro-
grammes: policies and managerial guidelines. 2nd ed.
Geneva: World Health Organization, 2002.

8. Kavalieratos D, Corbelli J, Zhang D, et al. Association
between palliative care and patient and caregiver outcomes:
a systematic review and meta-analysis. JAMA 2016; 316:
2104-2114.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

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

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

Bakitas M, Lyons KD, Hegel MT, et al. Effects of a pallia-
tive care intervention on clinical outcomes in patients with
advanced cancer: the Project ENABLE II randomized con-
trolled trial. JAMA 2009; 302: 741-749.

McCorkle R, Jeon S, Ercolano E, et al. An advanced prac-
tice nurse coordinated multidisciplinary intervention for
patients with late-stage cancer: a cluster randomized trial. J
Palliat Med 2015; 18: 962-969.

Temel JS, Greer JA, El-Jawahri A, et al. Effects of early
integrated palliative care in patients with lung and GI can-
cer: a randomized clinical trial. J Clin Oncol 2017; 35:
834-841.

Bakitas M, Lyons KD, Hegel MT, et al. The project
ENABLE II randomized controlled trial to improve pallia-
tive care for rural patients with advanced cancer: baseline
findings, methodological challenges, and solutions. Palliat
Support Care 2009; 7: 75-86.

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

Maltoni M, Scarpi E, Dall’ Agata M, et al. Systematic versus
on-demand early palliative care: results from a multicentre,
randomised clinical trial. Eur J Cancer 2016; 65: 61-68.
Smith TJ, Temin S, Alesi ER, et al. American Society of
Clinical Oncology provisional clinical opinion: the integra-
tion of palliative care into standard oncology care. J Clin
Oncol 2012; 30: 880-887.

Ferrell BR, Temel JS, Temin S, et al. Integration of pallia-
tive care into standard oncology care: American Society of
Clinical Oncology clinical practice guideline update. J Clin
Oncol 2017; 35: 96-112.

Johnsen AT, Damkier A, Vejlgaard TB, et al. A ran-
domised, multicentre clinical trial of specialised palliative
care plus standard treatment versus standard treatment
alone for cancer patients with palliative care needs: the
Danish palliative care trial (DanPaCT) protocol. BMC
Palliat Care 2013; 12: 37.

Johnsen AT, Petersen MA, Gluud C, et al. Detailed sta-
tistical analysis plan for the Danish Palliative Care Trial
(DanPaCT). Trials 2014; 15: 376.

Radbruch L and Payne S. White Paper on standards and
norms for hospice and palliative care in Europe: part 1.
Recommendations from the European Association for
Palliative Care. Eur J Pall Care 2009; 16: 278-289.
American Joint Committee on Cancer. 4JCC cancer stag-
ing manual. Chicago, IL: Springer, 2010.

Aaronson NK, Ahmedzai S, Bergman B, et al. The European
Organization for Research and Treatment of Cancer QLQ-
C30: a quality-of-life instrument for use in international
clinical trials in oncology. J Natl Cancer Inst 1993; 85:
365-376.



824

Palliative Medicine 31(9)

24.

25.

26.

27.

28.

29.

Fayers PM, Aaronson N, Bjordal K, et al. The EORTC
OLQ-C30 scoring manual. 3rd ed. Brussels: European
Organization for Research and Treatment of Cancer,
2001.

Gotzsche PC. Blinding during data analysis and writing of
manuscripts. Control Clin Trials 1996; 17: 285-290.
Jarvinen TL, Sihvonen R, Bhandari M, et al. Blinded
interpretation of study results can feasibly and effectively
diminish interpretation bias. J Clin Epidemiol 2014; 67:
769-772.

SAS Institute, Inc. SAS/STAT(R) 9.3 user’s guide. Cary,
NC: SAS Institute, Inc., 2011.

Johnson VE. Revised standards for statistical evidence.
Proc Natl Acad Sci US A 2013; 110: 19313-19317.
Jakobsen JC, Gluud C, Winkel P, et al. The thresholds for
statistical and clinical significance — a five-step procedure

30.

31.

32.

for evaluation of intervention effects in randomised clinical
trials. BMC Med Res Methodol 2014; 14: 34.

Jackson VA, Jacobsen J, Greer JA, et al. The cultivation of
prognostic awareness through the provision of early pallia-
tive care in the ambulatory setting: a communication guide.
J Palliat Med 2013; 16: 894-900.

Velikova G, Coens C, Efficace F, et al. Health-related quality
of life in EORTC clinical trials — 30 years of progress from
methodological developments to making a real impact on
oncology practice. Eur J Cancer Suppl 2012; 10: 141-149.
Smith AB, Cocks K, Parry D, et al. Reporting of health-
related quality of life (HRQOL) data in oncology trials: a
comparison of the European Organization for Research and
Treatment of Cancer Quality of Life (EORTC QLQ-C30)
and the Functional Assessment of Cancer Therapy-General
(FACT-G). Qual Life Res 2014; 23: 971-976.



