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ABSTRACT

Background Palliative care (pc) consultation has been associated with less aggressive care at end of life in anumber
of malignancies, but the effect of the consultation timing has not yet been fully characterized. For patients with
unresectable pancreatic cancer (upcc), aggressive and resource-intensive treatment at the end of life can be costly,
but not necessarily of better quality. In the present study, we investigated the association, if any, between the timing
of specialist pc consultation and indicators of aggressive care at end of life in patients with upcc.

Methods Thisretrospective cohort study examined the potential effect of the timing of specialist pc consultation
onkeyindicators of aggressive care at end oflife in all patients diagnosed with upcc in Nova Scotia between 1 January
2010 and 31 December 2015. Statistical analysis included univariable and multivariable logistic regression.

Results Inthe 365 patientsidentified for inclusion in the study, specialist pc consultation was found to be associated
with decreased odds of experiencing an indicator of aggressive care at end of life; however, the timing of the
consultation was not significant. Residencyin an urban area was associated with decreased odds of experiencing an
indicator of aggressive care at end oflife. We observed no association between experiencing an indicator of aggressive
care at end of life and consultation with medical oncology or radiation oncology.

Conclusions Regardless of timing, specialist pc consultation was associated with decreased odds of experiencing
anindicator of aggressive care at end of life. That finding provides further evidence to support the integral role of pc

in managing patients with a life-limiting malignancy.
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BACKGROUND

Of all cancers in Canada, pancreatic cancer is associated
with the lowest overall 5-year survival rate, at just 8%!. That
dismal survival rate explains pancreatic cancer’s rank as
the 4th most common cause of cancer death in Canada,
despite the disease accounting for just slightly more 2% of
all new cancer diagnoses'. The only potentially curative
treatment for pancreatic canceris surgical resection. How-
ever, because of advanced disease stage at presentation,
80%-85% of people diagnosed are not eligible for such
potentially curative treatment?.

In addition to its poor prognosis, pancreatic cancer is
also associated with a significant symptom burden that can

negatively affect quality oflife and performance status for
patients®. The role of palliative care (pc) in the management
of those patients as they approach end of life is therefore
critical. Palliative care is intended to “improve the quality
ofliving and dying for those facinglife-threateningillness”
and “strives to minimize unnecessary suffering” through
the management of pain and other symptoms*. In 2010, a
study of patients with a similar life-limiting diagnosis of
metastatic non-small-cell lung cancer compared survival
rates and quality oflife for patients who received oncologic
care only and for patients who received early pc inter-
vention together with standard oncologic care. Patients
receiving a pc consultation shortly after diagnosis were
observed to undergo less aggressive treatment at end oflife,
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and yet to experience longer overall survival®. Aggressive
care at end of life was defined as receipt of chemotherapy
within 14 days of death, no hospice care, or admission to
hospice within 3 days of death. The study authors found
that a smaller proportion of patients receiving early pc in-
tervention than of those receiving standard oncologic care
received aggressive end-of-life care: 33% (16 of 49 patients)
compared with 54% (30 of 56 patients)?.

Other studies have used specific quality indicators
to investigate the association between pc consultation
and the aggressiveness of end-of-life care. Many of those
studies have adapted the indicators developed by Earle et
al.57, which were identified using a literature review and
patient and family member focus groups, and which were
subsequentlyreviewed and ranked by an expert panel using
amodified Delphiapproach. Numerous subsequent studies
have used thoseindicators as ametric for aggressive care at
end oflife, typically defining an “aggressive event” as being
anyof deathin an acute-care setting, chemotherapywithin
30 (or 14) days of death, admission to an intensive care unit
within 30 days of death, more than 1 hospital admission
within 30 days of death, more than 1 emergency room visit
within 30 days of death, and more than 14 inpatient days
within 30 days of death®-”. Those indicators are intended
to identify potentially poor-quality care at end of life®. As
the U.S. Institute of Medicine writes!8, high-quality health
care must be effective, safe, equitable, efficient, timely, and
patient-centred. Anticancer therapy given with palliative
intent and within the final 30 days of life might represent
overuse of that treatment modality ata time when a patient
is unlikely to further benefit and is at risk of significant
toxicity’. Similarly, high rates of emergency room use,
hospitalization, intensive care unit admission, and death
inan acute-care setting might reflect a focus on overly ag-
gressive care thatis incongruent with disease status or that
reflects inadequate and untimely access to pc or hospice
care services, when the use of those acute-care resources
might be mitigated by ongoing preventive management or
discussion of goals of care’.

Previous studies have found relationships between
health care expenditures, patient and family satisfaction,
and the indicators of aggressive care at end of life. One
previous study found that the mean per-patient costin the
last 30 days of life was higher for patients experiencing 1
or more indicators of aggressive care at end of life than for
patients receiving nonaggressive care. Additionally, access
to pc was predictive of lower costs®. Other studies have
found an association between family-reported “excellent”
end-of-life care and the absence of indicators of aggressive
care at end of life!®29,

Given the potential cost savings and improvements
in patient care associated with less aggressive care at end
of life, measuring aggressiveness of care at end of life rep-
resents an important metric of quality. Numerous studies
have used the indicators developed by Earle er al.>" to
examine the relationship between pc intervention and
aggressiveness of end-of-life care within thelast 30 days of
life in adults with advanced cancer; however, those studies
differ greatly in their adaptation of the indicators, study de-
sign, definition of cintervention, statistical analyses, and
patient population®8-17, Few have focussed specifically on

how pc consultation early in the trajectory of disease might
affect the aggressiveness of end-of-life care, and results of
studies with that focus have been heterogeneous>'?1°. To
date, a single randomized controlled trial®> has examined
the effect of early pc intervention on indicators of aggres-
sive care at end oflife in patients diagnosed with pancreatic
cancer in Italy. The authors found that patients seen by
the pc service within 10 weeks of diagnosis of metastatic
or locally advanced pancreatic cancer were less likely to
receive chemotherapy within 30 days of death (18.7% vs.
27.8%, p = 0.036), but found no significant differences in
the incidence of emergency room visits, hospitalizations,
or death in hospital.

Inthe presentretrospective cohort study, we set out to
further explore the potential effects of the timing of special-
istpc consultation on aggressiveness of care at end oflife in
patients diagnosed with unresectable pancreatic cancer in
Nova Scotia. Pancreatic cancer was chosen specifically for
its high mortality rate and relatively short natural history,
its high symptom burden, and the adverse effects com-
monly associated with its chemotherapeutic treatment.

METHODS
Study Cohort

All patients in Nova Scotia diagnosed with unresectable
pancreatic adenocarcinoma between 1 January 2010 and
31 December 2015 were considered for the study. Those
dates were chosen based on the availability of electronic
charting and to allow adequate follow-up time for the
survival analysis.

The study cohort was identified through the Nova
Scotia Cancer Registry (a provincial dataset maintained
by the Nova Scotia Cancer Care Program) and electronic
medical records. All patients 19 years of age and older who
were diagnosed with pancreatic adenocarcinoma, includ-
ing those with metastatic or locally advanced disease not
amenable to surgical resection, were included. Patients
were excluded if they received treatment outside of Nova
Scotia between the time of diagnosis and death (because
data would be incomplete on account of an inability to
access medical records outside of Nova Scotia); if they were
still living at the time of data analysis (1 January 2018),
because events in the last 30 days of life would not be able
to be examined; if the pancreatic adenocarcinoma was
initially thought to be surgically resectable, which could
have resulted in delayed referral to pc; if documentation
of the diagnosis of pancreatic adenocarcinoma either by
imaging or pathology confirmation was absent; orifa con-
current active malignancy other than non-melanoma skin
cancer or in situ cervical cancer was present. A pre-existing
malignancy was considered “active” if the patient had re-
ceived any medical treatment for that malignancy in the
preceding year or if a pre-existing malignancy diagnosed
inthe preceding5years had been treated without curative
intent and was expected to recur.

A pc consultation was defined as a consultation with a
specialist pc physicianin anysetting (inpatient or outpatient).
Such a consultation is clearly defined in the patient’s med-
ical record, where dictated consultation letters identify
the providing service. Patients were classified into three
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subgroups defined by pc consultation. For the study, we
defined “early” pc (Epc) consultation as occurring within
8 weeks of diagnosis (the median duration of time defined
as “early” in the existingliterature). Early intervention has
been defined in other studies as occurring from the time of
diagnosis?!, within 3 weeks of diagnosis®??, and within 4-8
weeks?3, 8-11 weeks?®, or 8-12 weeks?* of diagnosis. The Epc
group consisted of patients seen by the pc service within 8
weeks of diagnosis. The “late pc” (Lpc) group consisted of
patients referred to pc more than 8 weeks after diagnosis,
and the “no pc” (Npc) group consisted of those patients
never seen by pc.

Data Analysis

Independent variables for the statistical analysis included
age, sex, residency in an urban or rural area (defined by
the forward sortation area of the postal code)?>, health au-
thority (defined by the postal code), score on the Charlson
comorbidity index (cc1)?®, Eastern Cooperative Oncology
Group (Ecoa) performance status®’, date of diagnosis (as
determined by the Facility Oncology Registry Data Stan-
dards criteria)?®, method of diagnosis, stage??, date and
type of attempted pathology confirmation of diagnosis,
date of consultation with radiation oncology, treatment
withradiotherapy, date of consultation with surgery, date of
consultation with medical oncology, and chemotherapeutic
treatment (including type and dates of administration and
any grade 3 or 4 toxicities).

The outcome variables for the analysis were the
indicators of aggressive care at end of life (scored as 1 if
experienced, and 0 otherwise) previously developed by
Earle eral.%7, which included these events occurringin the
last 30 days of life:

More than 14 inpatient days (excluding those in the
PC inpatient unit)

2 or more hospitalizations (excluding those in the pc
inpatient unit)

2 or more emergency room visits

Receipt of chemotherapy

Intensive care unit admission

Death in hospital (excluding that in the pc inpatient unit)

Given the lack of inpatient hospice care available in
Nova Scotia, hospital admissions and inpatient days on
specifically designated pc inpatient units were excluded.
Admissions and inpatient days on pc units were identifiable
using admission and transfer orders and discharge sum-
maries, all of which designate the location, type of unit,
and most responsible physician.

Statistical Analysis

Descriptive statistics are reported using means with stan-
dard deviation for continuous variables, and frequencies
and percentages for categorical variables. Differences in
population characteristics were determined using analysis
of variance for continuous variables and chi-square tests
for categorical variables. In the case of descriptive statistics
for very small subgroups (values < 5), the Fisher exact test
was used. Statistical significance was determined at an
alpha of 0.05 or less.

Simplelogistic regression was then used to identify the
odds of experiencing 1 or more indicators of aggressive care
at end of life, with the timing of a pc consultation as the
main exposure of interest. Multivariable logistic regression
used the timing of a pc consultation as the main exposure
and adjusted for other potentially significant variables (as
defined by a pvalue of 0.15 or less on single-variable logistic
regression) used as covariates in the model.

All statistical analyses were performed using the R
(version 3.3.2: The R Foundation, Vienna, Austria) and
R Studio (version 1.0.136: RStudio, Boston, MA, U.S.A.)
statistical software packages.

RESULTS

Once the inclusion and exclusion criteria had been applied
totheinitial cohort of487 patients identified by Nova Scotia
Cancer Care Program, a study population of 365 patients
for analysis was identified (Figure 1). The three subgroups
differed significantly in terms of group size, demographics,
clinical characteristics, method of diagnosis, and treatment
received (Table1).

Patient Characteristics: Demographics

The epc group was the largest (58.9%, n = 215); the LpC
(25.2%, n=92) and Nrc groups (15.9%, n=58) included fewer
patients. Compared with patients in the Epc (mean age: 68.7
+ 12.0 years) and Lpc groups (mean age: 68.2 + 9.8 years),
patients in the Npc group were significantly older (mean
age: 74.9 £ 10.8 years; p =0.002). Compared with patients in
the NPC (22.4%, n=13) and Lpc groups (39.1%, n = 36), more
patients in the Epc group resided in an area served by a
tertiary care centre (48.4%, n=104, p=0.001). More patients
in the Epc group also resided in an urban area (epc: 69.8%,
n=150; NpC: 46.6%, n = 27; LpC: 59.8%, n=55; p=0.003).

At the time of diagnosis, score on the ccr differed sig-
nificantly between the exposure subgroups. Patientsin the
npc group had the highest score (mean: 7.05 vs. 6.41 for the
EPC group vs. 6.15 for the Lpc group; p=0.001). The propor-
tion of patients with an Ecoc performance status of 0 or 1
(low) compared with 2 or better also differed significantly
(ECOG 0-1: 27.2% LpC vs. 10.7% EPC vS. 6.9% NPC; p = 0.022).
However, EcoG was not documented for most patients, and
the proportion of missing Ecoc values varied significantly
between the subcohorts (Npc group: 84.5%, n = 49; EPC
group: 67.9%, n = 146; Lpc group: 55.4%, n=51; p=0.001).

Patient Characteristics: Cancer Care

Metastatic disease at diagnosis was present in more patients
in the Npc group (98.3%, n = 57) than in those in the Epc
group (86.5%, n=186) or in the Lpc group (82.6%, n="76, p=
0.017). More patients in the Lpc group (13.0%, n = 12) than
in the npc group (1.7%, n = 1) or the Epc group (5.1%, n=11,
p=0.011) received radiotherapy. Similarly, more patients in
the LPc group (44.6%, n = 41) than in the Npc group (8.6%,
n = 5) or the Epc group (18.1%, n = 39, p < 0.001) received
chemotherapy. Of the 85 patients who received chemo-
therapy, relatively few patients (n = 15, 17.6%) received
either FoLFIRINOX (5-fluorouracil, leucovorin, irinotecan,
oxaliplatin) or gemcitabine-nab-paclitaxel, the regimens
shown to most significantly improve survival in patients
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487 patients assessed for eligibility

122

A\

patients excluded:

47 patients had a cancer type other than pancreatic adenocarcinoma
4 patients had cancer of unknown primary

11 patients had an active, concurrent malignancy

23 patients were treated outside of Nova Scotia

1 patient was alive at the time of analysis (January 1, 2018)

33 patients had disease that was initially thought to be resectable

3 patients had insufficient documentation to confirm diagnosis

Y

365 patients included in the study

+ Y

i

58 patients never seen by 215 patients seen by Palliative 92 patients seen by Palliative
Palliative Care Care within 8 weeks of Care more than 8 weeks
diagnosis following diagnosis
(No Palliative Care) (Early Palliative Care) (Late Palliative Care)

FIGURE 1 Cobhort selection.

with unresectable pancreatic cancer3%3!, Significantly
fewer patients in the Npc group (8.6%, n = 5) than in the
EPC group (18.1%, n = 39) or the LpPc group (44.6%, n =41,
p <0.001) received chemotherapy of any kind.

Indicators of Aggressive Care at End of Life

Table 11 presents the frequency of indicators of aggressive
care at end of life for each study subgroup. Death in hospital
(excluding in an inpatient pc unit) was recorded for 172
patients, making thatindicator of aggressive care at end of
life the one most commonly found in our study population.
Admission to an intensive care unitin the last 30 days of life
was the least common indicator, being recorded for just 1
patient from each subgroup. With the exception of death
in hospital (79.3%, n =46 in the Npc group; 41.9%, n=90 in
the Epc group; 39.1%, n=36 in the Lpc group; p < 0.001), the
subgroups showed no statistically significant difference in
the frequency of indicators of aggressive care at end oflife.

Table 111 compares descriptive statistics for patients
having 1 or more indicators of aggressive care at end of
life (n = 204) and for those having no such indicators (n =
161). Patients who did and did not receive aggressive care
at end of life were comparable in terms of age (p = 0.672),
sex (p=1.000), residencyin an area served by a community
centre compared with a tertiary care centre (p = 0.199),
year of diagnosis (p=0.166), presence of metastatic disease
at diagnosis (p = 0.483), score on the ccrI (p = 0.539), and
ECcOG performance status (p = 0.917). However, a greater
proportion of patients without any indicators of aggressive
carereceived radiotherapy (9.9%, n=16,vs.3.9%,n=8; p=
0.037) and resided in an urban centre (71.4%, n = 115, vs.
57.4%, n=117; p=0.007).

The univariable analysis (Table 1v) found that early
[odds ratio (oR): 0.13; 95% confidence interval (c1): 0.07 to
0.33; p < 0.001] and late pc consultation (or: 0.17; 95% cr:
0.07t0 0.37; p<0.001) were both associated with decreased
odds of 1 or more indicators of aggressive care at end oflife.
Residency in an urban area (or: 0.54; 95% cr1: 0.34 to 0.83;

p = 0.005), consultation with radiation oncology (or: 0.53;
95% cr: 0.27 to 1.00; p = 0.051), receipt of radiotherapy (or:
0.37; 95% c1: 0.15 to 0.86; p = 0.026), and consultation with
medical oncology (or: 0.66; 95% cr1: 0.43 to 0.99; p = 0.047)
were also associated with decreased odds of 1 or more indica-
tors of aggressive care at end oflife. The multivariable logistic
regression model therefore adjusted for those variables.

The multivariable analysis (Table 1v) identified that
early (or: 0.18; 95% cr1: 0.08 to 0.39; p < 0.001) and late pc
consultation (or: 0.20; 95% c1: 0.08 to 0.47; p < 0.001) were
both associated with decreased odds of a patient having
1 or more indicators of aggressive care within the last 30
days of life. Residency in an urban area was also found to
be associated with decreased odds of having 1 or more
indicators of aggressive care at end of life (or: 0.61; 95%
c1: 0.38 to 0.97; p = 0.038). Consultation with radiation
oncology, receipt of radiotherapy, and consultation with
medical oncology were all found to be insignificant in the
multivariable model.

DISCUSSION

In multivariable logistic regression analysis, pc consulta-
tion, regardless of timing, was associated with decreased
odds of experiencing 1 or more indicators of aggressive
care at end of life (Table 1v). Our findings are consistent
with other studies that have found pc consultation to be
associated with decreased odds of experiencing indicators
of aggressive care at end of life>9131517_ Given significant
differences in statistical analyses and methods, our study
results are difficult to compare with those of Maltoni et al.'®,
who also conducted a study examining the effect of early pc
consultation for patients with pancreatic cancer. However, it
isworth noting that our results differ significantly. Although
we found an association between early pc consultation and
decreased incidence of any indicator of aggressive care at
end oflife, Maltoni et al. found that patients receiving early
pc were less likely to receive chemotherapy within the last

Current Oncology, Vol. 26, No. 1, February 2019 © 2019 Multimed Inc.

31



ASSOCIATIONS BETWEEN PALLIATIVE CARE AND AGGRESSIVE CARE AT END OF LIFE IN PANCREATIC CANCER, Lees et al.

TABLE I Characteristics of the study population
Characteristic Palliative care group p
Value
None Early Late

Patients (n) 58 215 92

Mean age (years) 74.9+10.8 68.7+12.0 68.2+9.8 0.001

Age >65 years [n (%)] 48 (82.8) 134 (62.3) 50 (54.3) 0.002

Sex [n (%) women] 36 (62.1) 103 (47.9) 49 (53.3) 0.153

Residency [n (%)]

In tertiary care centre area 13 (22.4) 104 (48.4) 36 (39.1) 0.001

In urban centre 27 (46.6) 150 (69.8) 55 (59.8) 0.003
Score on the CCI

Mean 7.05+1.00 6.41+1.64 6.15+1.68 0.001

<6 [n (%)] 21 (36.2) 109 (50.7) 55 (59.8) 0.016

>6 [n (%)] 37 (63.8) 106 (49.3) 37 (39.8) 0.016
ECOG PS [n (%)]

Not documented 49 (84.5) 146 (67.9) 51 (55.4) 0.001

Oor1 4 (6.9) 23 (10.7) 25(27.2) 0.0222

>2 5(8.6) 46 (21.4) 16 (17.4) 0.0222
Year of Dx [n (%)] 0.495

2010 6(10.3) 6 (12.1) 3(14.1)

2011 12 (20.7) 5(16.3) 6 (17.4)

2012 10(17.2) 9 (22.8) 3 (14.1)

2013 8 (13.8) 4 (15.8) 3 (25.0)

2014 2 (20.7) 4 (15.8) 8(19.6)

2015 0(17.2) 7(17.2) 9 (9.8)

2014 or after 2 (37.9) 71 (33.0) 7 (29.3) 0.523
Metastatic disease at Dx? [n (%)] 7 (98.3) 186 (86.5) 6 (82.6) 0.017
Attempted pathology confirmation of Dx [n (%)] 0 (34.5) 88 (40.9) 51 (55.4) 0.020
Anticancer therapy [n (%)]

Any chemotherapy 5 (8.6) 39 (18.1) 41 (44.6) 0.001

Gemcitabine—nab-paclitaxel or FOLFIRINOX 3(5.2) 7 (3.3) 5(5.4) 0.048?2

Grade 3 or 4 toxicity event 23.4) 17 (7.9) 22 (23.9) 0.7322

Radiotherapy 1(1.7) 11(5.1) 12 (13.0) 0.011
Mean survival (days) 75.6+£164.1 97.0+£125.1 238.3+178.9 <0.001
Mean aggressiveness of care score 1.33+0.78 0.80+0.93 0.88+1.04 <0.001

2 By Fisher exact test.
b Compared with locally advanced.

CCl = Charlson comorbidity index; ECOG PS = Eastern Cooperative Oncology Group performance status; Dx = diagnosis; FOLFIRINOX = fluorouracil-

irinotecan—leucovorin-oxaliplatin.

30 days of life (27.8% vs. 18.7%, p = 0.036), but found no
significant difference between their cohorts for death in
hospital, hospital admissions, or emergency room visits in
the last 30 days of life.

In contrast to other studies finding that early pc con-
sultation was associated with a decreased incidence of
aggressive care at end of life, we found that both early and
late pc consultation had comparable effects on the odds
of experiencing an indicator of aggressive care at end of
life!>15, Given that the outcomes considered were measured
only within the last 30 days of life, it is possible that the

timing of a pc intervention is less important than whether
it takes place at all, such that advance care planning can
take place. Along those lines, Nevadunsky er al.'® defined
“timely palliative care consultation” as a Pc consultation
occurring more than 30 days before death, and compared it
with no pc consultation or with a pc consultation occurring
within 30 days of death. Those authors found a lower inci-
dence of all measured indicators of aggressive care at end
oflife, although statistical significance was not calculated.

Residency in an urban area—as opposed to a rural
area—was the only other factor found to be significant in
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TABLE Il Frequency of indicators® of aggressive care at end-of-life

Indicator Palliative care group [n (%)] P
Value
None Early Late
(n=58) (n=215) (n=92)
ICU admission 1(1.7) 1(0.5) 1(1.1) 0.368P
>2 ER visits 7 (12.1) 23 (10.7) 13 (14.1) 0.692
Inpatient stay of 17(29.3) 38(17.7) 17(18.5) 0.134
>14 days
>2 Hospitalizations 4(6.9) 15 (7.0) 8(8.7) 0.818"
Death in hospital 46 (79.3) 90(41.9) 36(39.1) <0.001
Chemotherapy 2 (3.4) 4(1.9) 6(6.5) 0.104°

2 Event occurring in the last 30 days of life.
b By Fisher exact test.
ICU = intensive care unit; ER = emergency room.

multivariable analysis. Residency in an urban area was
associated with decreased odds of experiencing 1 or more
indicators of aggressive care at end oflife. Previous research
hasshown that, in comparison with Nova Scotiansresiding
in urban areas, Nova Scotians residing in rural areas are
less likely to die at home?2. Death in hospital constituted
more than half of the 329 indicators of aggressive care at
end oflife that occurred in our study population (52.3%, n=
172). It is plausible that the association between residency
in an urban area and decreased odds of experiencing 1 or
more indicators of aggressive care at end oflifeis atleastin
part aresult of that relationship. Notably, many specialist
services from which patients with pancreatic adenocarci-
nomawould benefit—such as hepatobiliary surgery, medi-
caloncology, and radiation oncology—are located in urban
areas only. In comparison with their rural counterparts,
Nova Scotians residing in urban areas or in areas closer to
pc program sites have increased access to comprehensive
pcprograms and home care supports, which mightincrease
the likelihood of dying outside an acute care setting and
decrease the likelihood of experiencing an indicator of
aggressive care at end of life32-34,

It is also worthwhile noting that several factors—
notably, consultation with radiation oncology or medical
oncology—had no association with the odds of experienc-
ingindicators of aggressive care at end oflife. Our findings
suggest that consultation with an oncologist does not lead
to needlessly intensive treatment; however, further inves-
tigation in this area is necessary.

Our study has a number of limitations. As with any ob-
servational study, it has the inherentlimitation of being able
toassess only association and not causality. Because patients
were notrandomized at diagnosis, itis likely that the timing
of pc consultation (or lack of pc consultation) was directly
related to each individual patient’s prognosis and treatment
preferences. Patients with the poorest prognosis might have
died before a pc consultation and appropriate supports (such
as home care or elective admission to a pc unit) could be
arranged to avoid several indicators of aggressive care at end
oflife, including 2 or more emergency room visits, 2 or more
hospitalizations, more than 14 inpatient days, and death
in hospital. Given that limitation, the benefit of specialist
pc consultation could be overestimated. Conversely, some

TABLE 11l Characteristics of patients with and without indicators of
aggressive care at end of life

Characteristic Aggressiveness of p
care score Value
0 >1

(n=161) (n=204)

Palliative care [n (%)] <0.001
None 8 (5.0) 50 (24.5)
Early 108 (67.1) 107 (52.5)
Late 45 (28.0) 47 (23.0)

Mean age (years) 69.3£12.2 69.8+£10.9 0.672

Age >65 years [n (%)] 98 (60.9) 134 (65.7) 0.401
Sex [n (%) women] 83 (51.6) 105 (51.5) 1.000
Residency [n (%)]

In a tertiary care 74 (46.0) 79 (38.7) 0.199

centre service area
In an urban centre
Score on the CCI
Mean 6.39+1.66 6.50+1.53  0.539

115(71.4) 117 (57.4) 0.008

<6 [n (%)] 82 (50.9) 103 (50.5) 1.000
>6 [n (%)] 79 (49.1) 101 (49.5) 1.000
ECOG PS [n (%)]
Oor1 27 (16.8)  25(12.3) 0.917
>2 33 (20.5) 34 (16.7) 0.917
Not documented 101 (62.7) 145 (71.1)  0.115
Year of Dx [n (%)] 0.166
2010 8(11.2) 27(13.2)
2011 5(15.5) 38(18.6)
2012 0(18.6) 42 (20.6)
2013 1(19.3) 34 (16.7)
2014 8 (17.4) 6(17.6)
2015 9 (18.0) 7 (13.2)
7 ( )

2014 or after 35.4) 3 (30.9 0.423

Metastatic disease at Dx? 138 (85.7) 181 (88.7) 0.483

Attempted pathology

confirmation of Dx [n (%)] 97 @1Q) EEESA) G
Anticancer therapy [n (%)]

Any chemotherapy 44 (27.3)  41(0.1) 0.126

Gemcitabine—nab-paclitaxel 8 (5.0) 7 (3.4) 1.000

or FOLFIRINOX
Grade 3 or 4 toxicity event 23 (14.3) 17 (8.3) 0.497

Radiotherapy 16 (9.9) 8(3.9) 0.037

2 Compared with locally advanced disease.

CCl = Charlson comorbidity index; ECOG PS = Eastern Cooperative
Oncology Group performance status; Dx = diagnosis; FOLFIRINOX =
fluorouracil-irinotecan-leucovorin-oxaliplatin.

patients might have received appropriate pc from either a
family physician or an oncologist, and patients referred toa
specialist pc team might have had more-difficult-to-manage
symptoms, which, by nature, resulted in more presentations
to acute-care settings. In that case, the benefit of specialist
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TABLE IV Predictors of 1 or more indicators of aggressiveness of end-of-life care

Predictor Logistic regression analysis
Unadjusted p Value? Adjusted p Value?
OR 95% CI ORP 95% CI
Palliative care
None Reference Reference
Early 0.16 0.07 t0 0.33 <0.001 0.18 0.08 to 0.39 <0.001
Late 0.17 0.07 t0 0.37 <0.001 0.20 0.08 to 0.47 <0.001
Age
<65 Years Reference
>65 Years 1.23 0.80 to 1.89 0.343
Sex
Men Reference
Women 1.00 0.66 to 1.51 0.988
Residency
In tertiary care centre service area Reference
In community hospital service area 1.35 0.89 to 2.05 0.165
Rural Reference Reference
Urban 0.54 0.34 t0 0.83 0.005 0.61 0.38 to 0.97 0.038
Score on the CCl
<6 Reference
>6 1.02 0.67 to 1.54 0.933
ECOG PS
Oorl Reference
>2 1.11 0.54 t0 2.30 0.773
Year of Dx
Before 2014 Reference
In 2014 or after 0.82 0.53to 1.27 0.362
Stage at Dx
Nonmetastatic disease Reference
Metastatic disease 1.31 0.70 to 2.44 0.390
Attempted pathology confirmation of Dx 1.15 0.76 to 1.75 0.505
Treatment
Consultation with radiation oncology 0.53 0.27 to 1.00 0.051 1.00 0.38 to 2.64 0.996
Radiotherapy 0.37 0.15t0 0.86 0.026 0.42 0.12 to 1.50 0.186
Consultation with medical oncology 0.66 0.43 to 0.99 0.047 0.92 0.58 to 1.47 0.723

2 Significant values shown in boldface type.
Adjusted for consultation with palliative care, residency in an urban area, consultation with radiation oncology, radiotherapy, and consultation

with medical oncology.

OR = odds ratio; Cl = confidence interval; CCl = Charlson comorbidity index; ECOG PS = Eastern Cooperative Oncology Group performance status;

Dx = diagnosis.

pc consultation could have been underestimated. However,
to our knowledge, the present study is the first of its kind to
examine survival and aggressiveness of care in pancreatic
adenocarcinoma patients in Nova Scotia. The inclusion of
all patients, regardless of treatment centre, allows for the
findings to be generalized and applied to patients across the
province andin avariety of settings. Further, although many
family physicians within the province might provide pc as
part of their practice, and medical oncologists might also
provide treatment within the context of a pc approach, our
study defined pc consultation with the aim of evaluating the

effects of specialist consultation on patient care. That focus
hasimportantimplications for physician resource planning,
and it outlines the benefit of specialist teams in providing
care for these patients. Our dataset was comprehensive, with
a number of covariates included in the analysis, including
important potential confounders such as score on the cci,
the presence of metastatic disease at the time of diagno-
sis, and age. It is, however, worth noting that, despite the
comprehensiveness of the dataset, many patients lacked a
documented Ecoc performance status, limiting our ability
to use that variable as a covariate.
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CONCLUSIONS

A pc consultation at any time was found to be associated
with decreased odds of experiencinganindicator of aggres-
sive care at end of life, but the timing of the consultation
was nonsignificant. That finding has important clinical
implications and provides insight into the merits of a multi-
disciplinary specialist Pc consultation team in a provincial
context. Research shows that overly aggressive care at end
oflife can be incongruent with family or patient preferenc-
es and might be more costly and resource-intensive®19:20,
In the context of a publicly funded health care system, a
cost-saving intervention that is associated with improved
patient and family satisfaction is of clear benefit. Physicians
should strive to ensure that all patients with a diagnosis of
life-limiting cancer are referred to specialist pc services.

ACKNOWLEDGMENTS

Funding for this project was generously provided by the Dal-
housie University Department of Medicine (University Internal
Medicine Research Foundation), the Nova Scotia Health Research
Foundation, the Canadian Institutes of Health Research, and the
Dalhousie University Clinician Investigator Program.

CONFLICT OF INTEREST DISCLOSURES
We have read and understood Current Oncology’s policy on dis-
closing conflicts of interest, and we declare that we have none.

AUTHOR AFFILIATIONS

*Division of Palliative Medicine, Queen Elizabeth 11 Health Sci-
ences Centre, Dalhousie University, 'Department of Community
Health and Epidemiology, Dalhousie University, Division of
Medical Oncology, Queen Elizabeth 11 Health Sciences Centre,
Dalhousie University, Halifax, NS.

REFERENCES

1. Canadian Cancer Society’s Advisory Committee on Cancer
Statistics. Canadian Cancer Statistics 2016. Toronto, ON:
Canadian Cancer Society; 2016.

2. RyanDP,HongTS, Bardeesy N. Pancreatic adenocarcinoma.
N Engl ] Med 2014;371:1039-49.

3. Laquente B, Calsina-Berna A, Carmona-Bayonas A,
Jiménez-Fonseca P, Peiré I, Carrato A. Supportive care
in pancreatic ductal adenocarcinoma. Clin Transl Oncol
2017;19:1293-302.

4. Health Canada. Canadian Strategy on Palliative and End-of-
Life Care: Final Report of the Coordinating Committee, Decem-
ber 2002 to March 2007. Ottawa, ON: Health Canada; 2007.
[Available online at: http://epe.lac-bac.gc.ca/100/200/301/
hcan-scan/cdn_strategy_palliative-e/H21-244-2007E.pdf;
cited 8 March 2018]

5. Temel]S, Greer JA, Muzikansky A, et al. Early palliative care
for patients with metastatic non-small-cell lung cancer. N
Engl] Med 2010;363:733-42.

6. Earle CC, ParkER, Lai B, WeeksJC, Ayanian]Z, BlockS. Iden-
tifying potential indicators of the quality of end-of-life cancer
care from administrative data. J Clin Oncol 2003;21:1133-8.

7. Earle CC, Landrum MB, Souza JM, Neville BA, Weeks JC,
Ayanian JZ. Aggressiveness of cancer care near the end of
life: isita quality-of-careissue? J Clin Oncol2008;26:3860-6.

8. Cheung MC, Earle CC, Rangrej ], et al. Impact of aggressive
management and palliative care on cancer costs in the final
month of life. Cancer 2015;121:3307-15.

9. BarberalL,PaszatL, Chartier C.Indicators of poor quality end-
of-life cancer care in Ontario. J Palliat Care 2006;22:12-17.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Colombet I, Montheil V, Durand JP, et al. Effect of integrated
palliative care on the quality of end-of-life care: retrospec-
tive analysis of 521 cancer patients. BMJ Support Palliat Care
2012;2:239-47.

Gonsalves W1, Tashi T, Krishnamurthy], et al. Effect of palliative
care services on the aggressiveness of end-of-life care in the
Veteran’s Affairs cancer population. J Palliat Med 2011;14:1231-5.
HuiD, Kim SH, Roquemore ], DevR, Chisholm G, Bruera E. Im-
pactoftiming and setting of palliative care referral on quality
of end-of-life care in cancer patients. Cancer2014;120:1743-9.
Jang RW, Krzyzanowska MK, Zimmermann C, Taback N,
Alibhai SMH. Palliative care and the aggressiveness of end-
of-life care in patients with advanced pancreatic cancer. J
Natl Cancer Inst 2015;107:dju424.

Lee SW, Jho HJ, Baek]Y, et al. Outpatient palliative care and
aggressiveness of end-of-life care in patients with metastatic
colorectal cancer. Am J Hosp Palliat Med 2018;35:166-72.
Maltoni M, Scarpi E, Dall’Agata M, et al. on behalf of the
Early Palliative Care Italian Study Group. Systematic versus
on-demand early palliative care: arandomised clinical trial
assessing quality of care and treatment aggressiveness near
the end oflife. EurJ Cancer 2016;69:110-18. [Erratum in: Eur
J Cancer 2017;72:272-3]

Nevadunsky NS, Gordon S, Spoozak L, ef al. The role and
timing of palliative medicine consultation for women
with gynecologic malignancies: association with end of
life interventions and direct hospital costs. Gynecol Oncol
2014;132:3-7.

Ziegler LE, Craigs CL, WestRM, et al. Is palliative care support
associated with better quality end-of-life care indicators for
patients with advanced cancer? Aretrospective cohort study.
BM]J Open 2018;8:€018284.

United States, The National Academies, Institute of Medicine,
Committee on Quality of Health Care in America. Crossing
the Quality Chasm: A New Health System for the 21st Century.
Washington, DC: National Academies Press; 2001.

Wright AA, Keating NL, Ayanian JZ, et al. Family perspec-
tives on aggressive cancer care near the end of life. JAMA
2016;315:284-92.

Ersek M, Miller SC, Wagner TH, et al. Association between
aggressive care and bereaved families’ evaluation of end-
of-life care for veterans with non-small cell lung cancer who
died in Veterans Affairs facilities. Cancer 2017;123:3186-94.
King JD, Eickhoff J, Traynor A, Campbell TC. Integrated
onco-palliative care associated with prolonged survival
compared to standard care for patients with advanced lung
cancer: a retrospective review. J Pain Symptom Manage
2016;51:1027-32.

BandieriE, Sichetti D, Romero M, et al. Impact of early access
to apalliative/supportive care intervention on pain manage-
ment in patients with cancer. Ann Oncol 2012;23:2016-20.
Bakitas MA, Tosteson TD, Li Z, et al. Early versus delayed
initiation of concurrent palliative oncology care: patient
outcomes in the ENABLE 111 randomized controlled trial. J
Clin Oncol 2015;33:1438-45.

Bakitas M, Lyons KD, Hegel MT, et al. Effects of a palliative
care intervention on clinical outcomes in patients with ad-
vanced cancer: the project ENABLE 11 randomized controlled
trial. JAMA 2009;302:741-9.

Government of Canada. Forward Sortation Area—Defini-
tion [Web page]. Ottawa, ON: Government of Canada; 2015.
[Availableat: https://www.ic.gc.ca/eic/site/bsf-osb.nsf/eng/
br03396.html; cited 8 August 2016]

Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new
method of classifying prognostic comorbidity in longitu-
dinal studies: development and validation. J Chronic Dis
1987;40:373-83.

Current Oncology, Vol. 26, No. 1, February 2019 © 2019 Multimed Inc.

35


http://epe.lac-bac.gc.ca/100/200/301/hcan-scan/cdn_strategy_palliative-e/H21-244-2007E.pdf
http://epe.lac-bac.gc.ca/100/200/301/hcan-scan/cdn_strategy_palliative-e/H21-244-2007E.pdf
https://www.ic.gc.ca/eic/site/bsf-osb.nsf/eng/br03396.html
https://www.ic.gc.ca/eic/site/bsf-osb.nsf/eng/br03396.html

ASSOCIATIONS BETWEEN PALLIATIVE CARE AND AGGRESSIVE CARE AT END OF LIFE IN PANCREATIC CANCER, Lees et al.

27.

28.

29.

30.

Oken MM, Creech RH, Tormey DC, et al. Toxicity and response
criteria of the Eastern Cooperative Oncology Group. AmJ Clin
Oncol 1982;5:649-55.

American College of Surgeons (acs). FORDS 2016: Facility On-
cology Registry Data Standards. Chicago, IL: Acs; 2016. [Available
online at: https://www.facs.org/~/media/files/quality%20
programs/cancer/ncdb/fords%202016.ashx; cited 30 May 2016]
EdgeS, Byrd D, Compton C, FritzA, Greene F, TrottiA, eds. AJCC
Cancer Staging Manual. 7th ed. New York, NY: Springer; 2010
Conroy T, Desseigne F, Ychou M, et al. FOLFIRINOX versus
gemcitabine for metastatic pancreatic cancer. N Engl J Med
2011;364:1817-25.

31.

32.

33.

34.

Von Hoff DD, Ervin T, Arena FP, et al. Increased survival in
pancreatic cancer with nab-paclitaxel plus gemcitabine. N
Engl] Med 2013;369:1691-703.

Burge F, Lawson B, Johnston G. Where a cancer pa-
tient dies: the effect of rural residency. J Rural Health
2005;21:233-8.

Burge F, Lawson B, Johnston G. Trends in the place of death
of cancer patients, 1992-1997. CMAJ 2003;168:265-70.

Gao J, Johnston GM, Lavergne MR, MclIntyre P. Identifying
population groups with low palliative care program en-
rolment using classification and regression tree analysis. J
Palliat Care 2011;27:98-106.

36

Current Oncology, Vol. 26, No. 1, February 2019 © 2019 Multimed Inc.


https://www.facs.org/~/media/files/quality%20programs/cancer/ncdb/fords%202016.ashx
https://www.facs.org/~/media/files/quality%20programs/cancer/ncdb/fords%202016.ashx

