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Simple Summary: Adolescents and young adults (AYAs) with cancer experience a high level of
distress and have unique unmet palliative and supportive care needs. There is limited knowledge
about the symptom burden, quality of life, and type of care that AYA patients receive. In 2017, a
dedicated AYA-specialized palliative care clinic was established at Princess Margaret Cancer Centre
in Canada, with a collaborative approach between palliative care and psychiatry. This study aims
to describe the demographics and symptoms burden of AYA cancer patients who attended the
integrated palliative care and psychiatry clinic, measure the impact of the clinic on AYAs’ symptom
control, and examine their end-of-life outcomes.

Abstract: Clinical guidelines aimed at cancer care for adolescents and young adults (AYAs) encourage
early integration of palliative care, yet there are scarce data to support these recommendations. We
conducted a retrospective chart review of AYA patients, aged 15 to 39 years, who were referred to
the Integrated AYA Palliative Care and Psychiatry Clinic (IAPCPC) at the Princess Margaret Cancer
Centre between May 2017 and November 2019 (n = 69). Demographic data, symptom prevalence,
change in symptom scores between baseline consultation and first follow-up, and intensity of end-of-
life care were collected from the patients’ medical charts, analyzed, and reported. Of the 69 patients,
59% were female, and sarcoma was the most common cancer. A majority of patients had at least
one symptom scored as moderate to severe; tiredness, pain, and sleep problems were the highest
scored symptoms. More than one-third used medical cannabis to manage their symptoms. Symptom
scores improved in 61% after the first clinic visit. Out of the 69 patients, 50 (72.5%) had died by
October 2020, with a median time between the initial clinic referral and death of 5 months (range
1–32). Three patients (6%) received chemotherapy, and eight (16%) were admitted to an intensive
care unit during the last month of life. In conclusion, AYAs with advanced cancer have a high burden
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of palliative and psychosocial symptoms. Creating a specialized AYA palliative care clinic integrated
with psychiatry showed promising results in improving symptom scores and end-of-life planning.

Keywords: adolescents and young adults; palliative care; symptom management; end of life; psy-
chosocial; psychiatry

1. Introduction

In North America, adolescents and young adults (AYAs) are defined as persons aged 15
to 39 years [1]. Cancer remains a leading cause of disease-related mortality in AYAs [2–4],
with an increasing incidence [4,5]. Despite the improvement in AYA patients’ overall
survival outcomes [5–7], they have unmet unique psychosocial, medical, and palliative care
needs that differ from those of pediatric and older adult patients [8–10]. Cancer disrupts
AYAs’ cognitive, psychological, and social development and impacts their identity and
social life [9,10]. Most AYAs with cancer experience difficulties in achieving their personal
and professional goals while facing a life-threatening disease [8]. Furthermore, this age
group has a higher prevalence of psychosocial distress, and young age (<40 years) is one of
the common predictors for specialized psychosocial oncology referral, regardless of the
distress level [11,12]. In addition, complex pain is more prevalent in this population, which
results in higher opioid dosages than for older patients with cancer [13,14]. Addressing
the physical and psychosocial challenges faced by AYA patients can play a crucial role in
improving the quality of AYAs’ end-of-life care [15].

It is estimated that 12–20% of AYAs die within five years of their cancer diagno-
sis [7,16,17]. Providing end-of-life (EOL) care for AYAs with cancer can be challenging
for healthcare providers [18–21]. Palliative care providers also face personal challenges
when caring for AYAs, including higher emotional distress, which impacts their overall
care [18,21]. Indicators that assess the quality of EOL care and the intensity of medical
care in the last month of life for AYAs with cancer have been proposed; these are based
on the frequency of emergency department visits, hospital admissions, intensive care
unit (ICU) admissions in the last month, and the use of intravenous (IV) chemotherapy
in the last 14 days of life [22,23]. Studies have demonstrated a higher prevalence of the
use of medically intensive measures in AYAs compared with older patients with cancer,
suggesting poor quality of EOL care [19,24,25]. Clark and Fasciano [9] distinguish AYA
patients as an underserved and vulnerable population, requiring dedicated palliative care
models to address their complex needs.

Studies in adults with cancer have demonstrated improved quality of life within
six months after an initial outpatient palliative care consultation [26,27]. As a result, early
integration of specialized palliative care with standard oncology care has been recom-
mended for all adults with advanced cancer [28]. Clinical guidelines aimed specifically at
cancer care for AYA patients similarly encourage early palliative care integration with stan-
dard oncological care [29]. Due to the complexity and the unique needs of this population,
guidelines recommend creating specialized AYA teams that include palliative care [9,29,30].
Despite these recommendations, palliative and psychiatric care are not part of standard
oncological care for AYA patients in most cancer centers, and there is limited evidence to
support specific care models for AYAs with advanced cancer [31,32].

Considering the unique supportive care needs of AYA patients with advanced cancer,
we developed an Integrated AYA Palliative Care and Psychiatry Clinic (IAPCPC). This
study aims to retrospectively assess this model of care and evaluate the impact of providing
an age-appropriate integrated palliative care and psychological support for AYAs with
advanced cancer.
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2. Materials and Methods
2.1. Data Sources

Princess Margaret Cancer Centre (PM) is the largest cancer care center in Canada
and among the top leading cancer research centers worldwide. PM is affiliated with the
University of Toronto and is part of the University Health Network (UHN). The palliative
care program at PM provides daily outpatient clinics, inpatient consultation services, an
acute palliative care unit, as well as a 10-bed residential hospice [33].

The AYA oncology program at PM started in April 2014. The main aim of this program
is to address the supportive care needs for AYA cancer patients, including fertility, sexual
health, exercise, health education, coping with cancer, and survivorship [34]. Annually,
750–800 AYAs with cancer are seen at PM. Initially, the team consisted of a medical oncolo-
gist, a clinical nurse specialist, and a project manager, and it was aligned with psychosocial
and rehabilitation specialists as well. Over time, this program has expanded to include
other mental health resources (e.g., psychiatrist with special focus on AYA, neuropsychol-
ogist, and AYA-specific music therapy program). However, AYA with advanced cancers
continue to have unmet symptoms management and mental health needs, which were
not fully addressed with the existing support. AYA referrals to palliative care were still
low compared to older adults and tend to occur late in the disease course, whereas the
literature and international guidelines encouraged early referrals to palliative and men-
tal health supports [26,27,29]. The three disciplines (AYA oncology, Palliative Care, and
Psychiatry) identified these gaps and collaborated to build an age-specific palliative care
model integrated with psychiatry to meet the complex needs of AYA with advanced cancer.

The Integrated AYA Palliative Care and Psychiatry Clinic (IAPCPC) began accepting
patients in May 2017. Patients are referred by their oncologists and assessed by a palliative
care physician experienced in AYA, alongside an AYA psychiatrist, to optimize the care
for AYA cancer patients. Figure 1 summarizes the IAPCPC clinic model and the referral
process. The common reasons for referral include symptom management, advance care
planning, discussions about medial cannabis, and to facilitate home care. The clinic offers
care in a consultation form for AYA patients with any cancer stage, although many have
metastatic disease. Although the IAPCPC accepts patients aged 15–39 years old, PM
is designated as an adult center, and patients younger than 18 years are mostly treated
at pediatric centers according to the Canadian healthcare system. The process of care
during the initial visit is similar to that for our adult palliative care clinic [35], with a
particularly strong focus on building a trusting relationship with AYAs and their families.
During this first visit, the palliative care clinic nurse initially meets the patient, provides
information about the palliative care services and other AYA support resources, initiates
medication reconciliation, administers the modified Edmonton Symptom Assessment
System scale including constipation and sleep (ESAS-r-CS) [36,37] for completion, and
assesses the patient’s and family’s concerns reported on the ESAS tool. This information is
reviewed with the rest of the IAPCPC team, after which the palliative care physician and
the psychiatrist complete a joint consultation that lasts approximately 90 to 120 min.

During the joint assessment, the palliative care physician and psychiatrist review
the patient’s cancer and treatment history, physical, psychological, spiritual and practical
concerns, as well as social and home supports. The physicians use an open approach to
discussion and address the physical, psychological, spiritual, and social domains, thus
avoiding prestructured clinical interview questions. The goal of this format is to prioritize
a fuller and more holistic understanding of each patient, to remain flexible and responsible
to patient needs, and to allow AYA voices and concerns to be expressed and worked
through. After discussion, the team establishes a plan of care that is reviewed with the
patient and family. This plan may include pharmacological and non-pharmacological
symptom management suggestions, and connection to AYA-specific support programs
related to fertility, sexual health, nutrition, music therapy, and social and peer support.
Non-denominational spiritual care is part of the inpatient palliative care team and accepts
referrals from IAPCPC, if needed. Home care referral, when required, is also discussed.
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Then, the patient is provided with a follow-up plan, along with contact information for the
team that includes a nursing telehealth line during business hours and out-of-hours access
to an on-call palliative care physician. Follow-up is scheduled according to the patient’s
preference and need. Advance care planning discussions with AYA are undertaken as
an ongoing process that unfolds throughout the continuum of the disease and extends
over different visits, according to the AYA’s preference and readiness. The IAPCPC team
focuses on building a trusting relationship in the first few visits and addresses challenging
end-of-life issues in subsequent visits after establishing a strong therapeutic relationship
with AYAs and their caregivers. Earlier discussions are considered when there is an urgent
need or if a patient wishes to discuss end-of-life care in the first visits.

Figure 1. Integrated AYA Palliative Care and Psychiatry Clinic (IAPCPC) clinic model and steps of care for adolescent and
young adult (AYA) cancer patients from time of referral.

During subsequent clinic visits, the IAPCPC team follows up on the patient’s and
family’s concerns and provides necessary counseling in person or virtually. Both the
palliative care physician and the psychiatrist meet with the patient and the family jointly,
and then separately, to allow open communication. In between follow-up visits, AYAs and
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their families are encouraged to call the IAPCPC team about new or ongoing symptoms
management concerns. Most of these concerns are resolved over the phone. Urgent
follow up with the physicians is arranged if symptoms cannot be managed over the phone.
When patients are unable to come to the clinic, they can be referred to specialized home
palliative care services providing care in the community, if available. If such services are
not available in the geographical region where the patient lives, telehealth appointments
are provided by the IAPCPC. All patients, including those transitioned to home palliative
care, continue their follow up with the IAPCPC psychiatrist either in-person or through
telehealth appointments. The IAPCPC psychiatrist provides individualized counseling
for AYA and their families, as needed. Additionally, PM’s social worker can also provide
additional psychological counseling with the support of the IAPCPC’s psychiatrist. When
appropriate, admission to the acute palliative care unit at PM is offered for complex
symptom management, and the inpatient palliative care team follows up with the patient
during admission [38]. Additionally, when patients are admitted to other local hospitals,
the IAPCPC clinic team liaises with the hospital teams.

In addition to clinical support, the IAPCPC provides education for medical and
nursing learners. Nursing and medical students, fellows, and residents from multiple
disciplines, such as family medicine, internal medicine, psychiatry, and radiation oncology,
follow patients at the IAPCPC with supervision. They learn about the unique needs of AYAs
and about how to provide support for this population; this includes symptom management,
advance care planning for AYA, communication with AYA and their families, as well as
providing counseling and support for AYA and young families where psychological distress
is amplified in ways that require more targeted support. In addition, the IAPCPC team
provides didactic sessions, seminars, and symposia to medical learners, primary care
physicians, oncologists, and the public about the AYA needs. The clinic is also an important
venue for research, including prospective, retrospective, and descriptive studies.

2.2. Data Selection
2.2.1. Study Design

This retrospective chart review was conducted for AYA patients who attended the
IAPCPC clinic at PM between May 2017 and November 2019. The following information
was collected from the patients’ electronic medical record: (1) demographic and oncological
data; (2) clinical assessment data, including the modified Edmonton Symptom Assessment
System scale including constipation and sleep ESAS-r-CS scores and Palliative Performance
Status (PPS) score [39] at the time of initial consultation and at the first follow-up visit;
(3) EOL measures in the last 30 days of life and death circumstances, including ICU
admissions, emergency department visits, hospital admissions, chemotherapy received in
the last 14 days of life, and place of death, if applicable; (4) cannabis use among AYA, as
this was a common concern of AYAs during IAPCPC visits. This study was approved by
the Research Ethics Board of the University Health Network.

2.2.2. Measures

The following measures are completed routinely in the IAPCPC:
ESAS-r-CS: The ESAS is a numerical rating scale that is self-rated by patients [37].

Using a scale from 0 to 10 (10 being the most severe), nine symptoms are measured (pain,
tiredness, drowsiness, nausea, appetite, shortness of breath, depression, anxiety, well-
being) [37]. ESAS-r is a revised version where symptoms definitions have been added [37].
The ESAS-r-CS, which has been further modified to include constipation and sleep [37],
and assesses symptoms according to a time window of last 24 h, is the version used in the
IAPCPC at each clinic visit. The ESAS Distress Score (EDS) is calculated by summing the
nine main ESAS symptom severity scores, with prorating of scores when more than 50% of
the items are completed.

PPS: The PPS is a tool that is used primarily in palliative care settings to inform
decision-making [39]. It is has 5 domains—ambulation, activity level and evidence of
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disease, self-care, oral intake, and level of consciousness—and ranges from 0 to 100 in
increments of 10, with lower scores indicating worse function [39].

2.3. Statistical Analysis

Descriptive statistics were calculated, including mean, median, range, and standard
deviation for the continuous variables, and frequency and percentage for the categorical
variables. Longitudinal analyses to describe the pattern of symptom scores change over a
6-month period were also conducted. The Wilcoxon signed-rank test was used to examine
the significance of ESAS changes from baseline. All tests were two-sided, and a p-value
less than 0.05 was considered statistically significant.

3. Results
3.1. Patients Demographics

A total of 69 AYA cancer patients were seen in the IAPCPC from May 2017 to Novem-
ber 2019; demographic characteristics are summarized in Table 1. The median age was
33 years (range 17–39), and 59.4% were female. Twenty-four patients (34.8%) were single,
46.4% were unemployed, and 20.3% had a history of mental illness. The most common
cancer diagnosis was sarcoma (bone and soft tissue) (17.4%), followed by gynecological
malignancies (13.04%), brain and central nervous system (CNS) tumors (13.04%), and
gastro-intestinal (GI) malignancies (11.59%). More than 90% of the patients presented
with stage IV cancer. Approximately 47.8% were cared for by their partners, whereas
26.1% listed their parents as their primary caregiver. Twenty-two patients (31.9%) reported
using medical cannabis for pain and symptom management; of these 22 patients, 59.1%
(13 patients) did not use any opioids.

Table 1. Patient demographics (n = 69).

Patient Characteristics

Age, years
Mean ± SD * 31.52 ± 6.30

Median (range) 33 (17–39)
Patients < 18 years n (%) 1 (1.45%)

Gender n (%)
F 41 (59.42%)
M 28 (40.58%)

Social status n (%)
Single 24 (34.78%)

In a relationship 45 (65.22%)
Employment status n (%)

Employed 30 (43.48%)
Unemployed 32 (46.38%)

Student 7 (10.14%)
Cancer type n (%)

Brain and CNS 9 (13.04%)
Breast 4 (5.80%)

Genito-urinary (GU) 4 (5.80%)
Gastro-intestinal (GI) 8 (11.59%)

Gynecological 9 (13.04%)
Sarcoma (bone and soft tissue) 12 (17.39%)

Lung 4 (5.80%)
Head and neck 3 (4.35%)

Leukemia 5 (7.25%)
Lymphoma 1 (1.45%)

Others 10 (14.49%)
Staging at diagnosis n (%)

I–III 5 (7.25%)
IV 64 (92.75%)
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Table 1. Cont.

Patient Characteristics

History of mental illness n (%)
Yes 14 (20.29%)
No 55 (79.71%)

Primary caregiver n (%)
Partner 33 (47.83%)
Parent 18 (26.09%)
Sibling 1 (1.45%)

Other family member 3 (4.35%)
More than one caregiver 11 (38.84%)

None 1 (1.45%)
PPS ** at baseline n (%)

80–100 13 (26.00%)
60–70 30 (60.00%)
40–50 7 (14.00%)
10–30 0 (0%)

Missing 19
Medical cannabis use n (%)

Yes 22 (31.88%)
No 47 (68.12%)

* SD, standard deviation; ** PPS, Palliative Performance Scale.

3.2. Symptom Prevalence at the Initial Consultation

ESAS scores at the initial consultation are reported in Table 2. The median ESAS
Distress Score (EDS) was 30 (range 5–73 out of a maximum 90). The worst symptom was
tiredness (median 6/10), followed by pain and sleep (median 5 for both), and drowsiness
(median 4). The majority of patients (84%) had at least one moderate-to-severe symptom
rating on the ESAS score, which was rated ≥4 [40].

Table 2. Edmonton Symptom Assessment System scale (ESAS) scores at initial IAPCPC consultation
(n = 69).

Variable N Mean (SD) Median (Range) Number of Patients Rating ≥4 (%)

Pain 68 4.6 (2.8) 5 (0–10) 19 (39.6%)
Tiredness 65 5.0 (2.8) 6 (0–10) 29 (63.0%)

Drowsiness 64 4.0 (2.9) 4 (0–9) 17 (37.8%)
Nausea 66 2.0 (2.7) 1 (0–9) 10 (21.7%)

Appetite 65 3.2 (2.7) 3 (0–10) 22 (47.8%)
Dyspnea 65 2.3 (2.6) 1 (0–10) 9 (19.6%)

Depression 64 3.2 (3.2) 2.5 (0–10) 15 (32.6%)
Anxiety 64 3.3 (3.0) 3 (0–10) 18 (39.1%)

Well-being 65 4.4 (2.6) 5 (0–9) 23 (50.0%)
Constipation 63 2.6 (2.9) 2 (0–9) 9 (23.1%)

Sleep 63 4.7 (3.0) 5 (0–10) 17 (39.5%)
ESAS_EDS 65 31.6 (17.3) 30 (5–73)

The mean interval between the initial consultation and the following scheduled follow-
up visit was 48.5 days (SD 37.0, median 35.5 days, n = 50). Nineteen patients (27.5%) had
only one visit to the IAPCPC, with no follow-up due to referral to home palliative care team
(47.4%, n = 9), death (31.6%, n = 6) and unknown reasons (21.1%, n = 4). Within the first six
months of IAPCPC referral, the median number of clinic visits was three (range 1–10).

3.3. Symptom Score Change

Table 3 shows the change in symptom severity between the initial clinic consultation
and the first follow-up visit (n = 50). Most patients reported improved or stable symptoms
for constipation (87.2%), dyspnea (80.4%), depression (78.3%), sleep (76.7%), drowsiness
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(75.6%), anxiety (73.9%), nausea (73.9%), pain (72.9%), appetite (67.4%), tiredness (65.2%),
and well-being (65.2%). The mean change in score is shown in Table 3 and Figure 2. The
sleep score improved by a mean of 1.6 points (95% CI −2.6, −0.6, p = 0.007), pain improved
by 1.1 points (95% CI −1.9, −0.2, p = 0.02), and depression improved by 0.8 points (95% CI
−1.6, −0.1, p = 0.04). There was also a statistically significant improvement in EDS score
by 4.7 points (95% CI −9.2, −0.1, p = 0.04).

Table 3. Change in symptom severity between the initial IAPCPC consultation and the first follow-up.

Variable N * Improve Stable Deteriorate Mean Change (SD) p Value **

Pain 48 27 (56.3%) 8 (16.7%) 13 (27.1%) −1.1 (2.9) 0.02
Tiredness 46 21 (45.7%) 9 (19.6%) 16 (34.8%) −0.4 (2.5) 0.58

Drowsiness 45 25 (55.6%) 9 (20.0%) 11 (24.4%) −0.9 (3.3) 0.07
Nausea 46 11 (23.9%) 23 (50.0%) 12 (26.1%) −0.04 (2.6) 0.71

Appetite 46 19 (41.3%) 12 (26.1%) 15 (32.6%) 0.2 (3.0) 0.87
Dyspnea 46 19 (41.3%) 18 (39.1%) 9 (19.6%) −0.7 (2.8) 0.04

Depression 46 18 (39.1%) 18 (39.1%) 10 (21.7%) −0.8 (2.5) 0.04
Anxiety 46 19 (41.3%) 15 (32.6%) 12 (26.1%) −0.5 (2.8) 0.23

Wellbeing 46 22 (47.8%) 8 (17.4%) 16 (34.8%) −0.4 (2.6) 0.04
Constipation 39 18 (46.2%) 16 (41.0%) 5 (12.8%) −0.8 (2.4) 0.007

Sleep 43 24 (55.8%) 9 (20.9%) 10 (23.3%) −1.6 (3.3) 0.26
ESAS_EDS 46 28 (60.9%) 2 (4.3%) 16 (34.8%) −4.7 (15.8) 0.04

* Due to missing values, total number does not equal 50; ** p Value less than 0.05 was considered statistically significant.
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3.4. End of Life Outcomes

By the end of October 2020, 50 patients (72.5%) had died. Table 4 describes the place of
death and components of the medically intensive EOL measures for those 50 patients. The
mean time between IAPCPC referral and death was 7.3 months (SD 6.6, median 5 months,
range 1–32). During the last month of life, 19 patients (38%) had an emergency department
visit, 24 patients (48%) were hospitalized, and eight patients (16%) had an ICU admission.
Three patients (6%) received chemotherapy in the last 14 days of life. A hospice or a
palliative care unit was the place of death for 18 patients (36%), followed by home (26%,
n = 13), inpatient medical ward in a hospital (18%, n = 9), and ICU (12%, n = 6). In Canada,
healthcare providers must obtain the patients’ or their substitute decision-maker consent
before writing “No resuscitation” orders. Healthcare providers can not unilaterally change
the resuscitation status without consent [41]. In our study, forty-four patients (88%) decided
“No resuscitation” order at end of life, whereas for two patients (4%), resuscitation was
attempted but unsuccessful.
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Table 4. End-of-life care indicators in AYAs.

End-of-Life Care Indicators n (%)

Chemotherapy given
Yes 3 (6.00%)
No 45 (90.00%)

Unknown 2 (4.00%)
Emergency room visit

Yes 19 (38.00%)
No 28 (56.00%)

Unknown 3 (6.00%)
Hospitalization

Yes 24 (48.00%)
No 22 (44.00%)

Unknown 4 (8.00%)
ICU admission

Yes 8 (16.00%)
No 38 (76.00%)

Unknown 4 (8.00%)
Code status at time of death

Full resuscitation 2 (4.00%)
No resuscitation 44 (88.00%)

Unknown 4 (8.00%)
Any of above

Yes 28 (56.00%)
No 20 (40.00%)

Unknown 2 (4.00%)
Place of death

Home 13 (26.00%)
Hospital inpatient ward 9 (18.00%)
Intensive care unit (ICU) 6 (12.00%)

Hospice or palliative care unit (PCU) 18 (36.00%)
Unknown 4 (8.00%)

4. Discussion

This paper describes a novel model of care to support AYAs with advanced cancer
using an integrated specialized palliative care team and a psychiatrist at PM. The retro-
spective data describe both baseline symptom burden at the time of referral as well as the
impact of the clinic on symptom severity at the first follow-up visit. Most patients had
stable or improved symptom scores after only one visit to the IAPCPC clinic. We previ-
ously described findings from a qualitative study, in which patients attending the IAPCPC
described benefits of age-appropriate support and improved coping with their cancer [42].
Despite some of the negative feelings reported by AYA patients toward palliative care, and
initially linking IAPCPC referral with “giving up” and “losing hope” [42], this study shows
that most patients seen in our clinic had stable or improved physical and psychological
symptom scores after only one visit to the IAPCPC clinic. Together, these quantitative and
qualitative findings suggest that this model of care is acceptable to AYAs and enables the
provision of comprehensive cancer care and a reduction in suffering for this population.

4.1. Symptom Score Change

A large proportion of IAPCPC clinic patients initially presented with moderate-to-
high symptom burden, with a median EDS score of 30 and with tiredness being the worst
symptom (median 6). Similar scores have been reported for the overall palliative care
outpatient population at PM [33]: our group has previously reported a median EDS score
of 37 for PM patients of all ages, with tiredness consistently the highest-scored symptom
(median 7). These findings are also consistent with symptom prevalence reported among
AYA cancer patients in other healthcare systems. Pain and tiredness were of the most
common symptoms upon referral to palliative care [43] and at end of life [44,45]. The



Cancers 2021, 13, 770 10 of 14

improvement in symptom scores demonstrated in our study is encouraging for this unique
model of AYA care, given that symptoms generally worsen over time in palliative care
populations [46,47].

4.2. Late Palliative Care Referral

Given the strong evidence supporting early palliative care for patients with advanced
cancer, the American Society of Clinical Oncology recommends the involvement of pal-
liative care services in conjunction with active anti-cancer treatment for all patients with
advanced cancer and high symptom burden [28]. Similarly, the National Comprehensive
Cancer Network guidelines encourage the early integration of palliative care for AYA
cancer patients [29]. Early palliative care involvement at least six months before death
improves patients’ quality of life [26,27,48,49] and has been broadly adopted at PM. How-
ever, in our IAPCPC sample, late referrals were common. Of the 69 patients included,
21.7% had only a single IAPCPC visit, because they either died or required transition to
home-based palliative care. Forty-two percent of patients died within six months of their
first consultation in the IAPCPC, and the median time between AYA patients’ referral to
the IAPCPC and death was 5 months.

Approximately, 750–800 new AYA cancer patients are treated at PM annually, of
which 20% on average are diagnosed with cancer stages III–IV. Patients referred to IAPCPC
represent only 3% of AYA cancer patients at PM and less than 15% of patients with advanced
cancer. Our previous studies suggest that AYA patients and their healthcare providers resist
early palliative care referral due to the stigma of palliative care and due to fear of death
and losing hope [18,42]. In other healthcare systems, changing the name to “supportive
care” was preferred by both oncologists and cancer patients [50,51], and it lead to earlier
referrals [52].

Targeted medical education for the cancer care team and public education about
AYA’s multiple needs along with discussions regarding the benefits of palliative care and
psychiatry are needed to address the needs of AYAs and reduce the stigma. More research
is needed to explore age-appropriate strategies to improve timely access to palliative care
services for AYAs with advanced cancer, including a systemic integration of palliative care
and psychiatry in AYA care.

4.3. End of Life Outcomes

The majority of AYAs in this study died outside of acute care settings (home or pal-
liative care unit), with 30% (n = 15) dying in a hospital setting, including in the ICU.
Previous studies have reported higher rates of in-hospital deaths for AYAs, ranging from
53% to 62% [19,25,44]. Patients seen in IAPCPC also had other indicators of less medi-
cally intensive EOL, compared to previous studies. In our study, 6% of AYAs received
chemotherapy during the last 14 days of life, whereas other studies have reported rates as
high as 40% [24,44]. Additionally, 16% of patients seen in the IAPCPC were admitted to
the ICU in the last month of life, while rates as high as 22% were reported elsewhere [24].
Overall, 56% of the patients seen in the IAPCPC received at least one medically intensive
EOL measure; this percentage was 68% in another study [24].

4.4. Medical Cannabis Use

More than one-third of AYAs attending the IAPCPC reported using medical cannabis
to manage their symptoms, with 40% concurrently using opioids. These results are consis-
tent with previous findings, with one other study reporting cannabis use among 33% of
AYA cancer patients [53]. Although cannabis use has been legalized in Canada for medical
and recreational purposes, its evidence base for the management of cancer-related symp-
toms, including pain, is sparse [54,55]. The use of medical cannabis represents another area
in AYA care that warrants further research.
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4.5. Strengths and Limitations

To our knowledge, this is the first study to describe an interdisciplinary ambulatory
model for providing early palliative care for AYAs, and to report baseline and follow-
up symptom scores. Our review has several limitations, including the small sample
size from a single tertiary cancer center, lack of control group, and lack of data about
telehealth utilization, which limit its generalizability to other settings. Our data also
did not include information on referrals to social workers and other allied health due
to missing data in documentation, and the fact that these referrals are available to all
healthcare professionals at PM. The retrospective nature of the study, with associated
missing or incomplete data, constitutes another limitation. The measures used in the
IAPCPC clinic to assess the patients’ symptoms severity (ESAS-r-CS) and performance
status (PPS), despite being internationally validated among the general cancer population,
may not have been validated in patients less than 18 years old.

5. Conclusions

AYA cancer patients represent a unique group with distinctive needs, but specialized
AYA clinics are uncommon, even in tertiary comprehensive cancer centers. A collaborative
approach between palliative care and psychiatry at our center has demonstrated promising
results in improving symptom burden and the aggressiveness of end-of-life care for this
population. Further research is needed to explore the palliative care needs of this unique
group, identify the most effective ways to promote early AYA referrals to palliative care
from oncology teams, understand what elements of the IAPCPC model are most benefi-
cial to patients and their caregivers as well as to healthcare providers, explore areas for
improvement of the current model, and evaluate the clinic’s impact on the health care
system at our cancer center. These findings will be instrumental in creating specialized
AYA medical training programs and developing clinical practice recommendations.

Author Contributions: Conceptualization, methodology, data collection: M.A., P.J.M. and A.a.-A.;
formal analysis: M.A., R.M. and A.a.-A.; writing: M.A. and A.a.-A.; review and editing: P.J.M., A.G.,
B.H., C.C., M.B., J.A., L.M., M.L. and C.Z.; supervision: P.J.M. and A.a.-A. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This project was conducted and completed with approval
from the University Health Network Research Ethics Board, ID: 19-5948.

Informed Consent Statement: Patient consent was waived as this was a retrospective study, and the
majority of the patients died.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to privacy restrictions and patients’
confidentiality.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Aubin, S.; Barr, R.; Rogers, P.; Schacter, B.; Bielack, S.; Ferrari, A.; Manchester, R.; McMaster, K.; Morgan, S.; Patterson, M.; et al.

What Should the Age Range Be for AYA Oncology? J. Adolesc. Young Adult Oncol. 2011, 1, 3–10.
2. Adolescents and Young Adults (AYAs) with Cancer—National Cancer Institute 2018. Available online: https://www.cancer.gov/

types/aya (accessed on 14 December 2020).
3. Bleyer, A.; Choi, M.; Fuller, C.D.; Thomas, C.R., Jr.; Wang, S.J. Relative lack of conditional survival improvement in young adults

with cancer. Semin. Oncol. 2009, 36, 460–467. [CrossRef] [PubMed]
4. Heron, M. Deaths: Leading Causes for 2017. Natl. Vital. Stat. Rep. 2019, 68, 1–77. [PubMed]
5. Miller, K.D.; Fidler-Benaoudia, M.; Keegan, T.H.; Hipp, H.S.; Jemal, A.; Siegel, R.L. Cancer statistics for adolescents and young

adults, 2020. Ca Cancer J. Clin. 2020, 70, 443–459. [CrossRef] [PubMed]
6. Siegel, R.L.; Miller, K.D.; Jemal, A. Cancer statistics, 2020. Ca: A Cancer J. Clin. 2020, 70, 7–30. [CrossRef] [PubMed]
7. Canadian Partnership Against Cancer. Adolescents & Young Adults with Cancer: A System Performance Report 2017. Available

online: https://www.systemperformance.ca/report/adolescents-young-adults-cancer/ (accessed on 14 December 2020).

https://www.cancer.gov/types/aya
https://www.cancer.gov/types/aya
http://doi.org/10.1053/j.seminoncol.2009.07.004
http://www.ncbi.nlm.nih.gov/pubmed/19835741
http://www.ncbi.nlm.nih.gov/pubmed/32501203
http://doi.org/10.3322/caac.21637
http://www.ncbi.nlm.nih.gov/pubmed/32940362
http://doi.org/10.3322/caac.21590
http://www.ncbi.nlm.nih.gov/pubmed/31912902
https://www.systemperformance.ca/report/adolescents-young-adults-cancer/


Cancers 2021, 13, 770 12 of 14

8. Smith, A.W.; Parsons, H.M.; Kent, E.E.; Bellizzi, K.; Zebrack, B.J.; Keel, G.; Lynch, C.F.; Rubenstein, M.B.; Keegan, T.H. Unmet
Support Service Needs and Health-Related Quality of Life among Adolescents and Young Adults with Cancer: The AYA HOPE
Study. Front. Oncol. 2013, 3, 75. [CrossRef]

9. Clark, J.K.; Fasciano, K. Young adult palliative care: Challenges and opportunities. Am. J. Hosp. Palliat Care 2015, 32, 101–111.
[CrossRef]

10. Zebrack, B.J.; Block, R.; Hayes-Lattin, B.; Embry, L.; Aguilar, C.; Meeske, K.A.; Li, Y.; Butler, M.; Cole, S. Psychosocial service use
and unmet need among recently diagnosed adolescent and young adult cancer patients. Cancer 2013, 119, 201–214. [CrossRef]

11. Ellis, J.; Lin, J.; Walsh, A.; Lo, C.; Shepherd, F.A.; Moore, M.; Li, M.; Gagliese, L.; Zimmermann, C.; Rodin, G. Predictors of referral
for specialized psychosocial oncology care in patients with metastatic cancer: The contributions of age, distress, and marital
status. J. Clin. Oncol. 2009, 27, 699–705. [CrossRef]

12. Kazak, A.E.; Derosa, B.W.; Schwartz, L.A.; Hobbie, W.; Carlson, C.; Ittenbach, R.F.; Mao, J.J.; Ginsberg, J.P. Psychological outcomes
and health beliefs in adolescent and young adult survivors of childhood cancer and controls. J. Clin. Oncol. 2010, 28, 2002–2007.
[CrossRef] [PubMed]

13. Devlin, S.M.; Murphy, J.D.; Yeung, H.N. A Retrospective Analysis of Pain Burden in Hospitalized Young Adult Cancer Patients
Compared with Their Older Adult Counterpart. J. Palliat Med. 2019, 22, 307–309. [CrossRef] [PubMed]

14. Fainsinger, R.L.; Nekolaichuk, C.L.; Lawlor, P.G.; Neumann, C.M.; Hanson, J.; Vigano, A. A multicenter study of the revised
Edmonton Staging System for classifying cancer pain in advanced cancer patients. J. Pain Symptom Manag. 2005, 29, 224–237.
[CrossRef] [PubMed]

15. Sansom-Daly, U.M.; Wakefield, C.E.; Patterson, P.; Cohn, R.J.; Rosenberg, A.R.; Wiener, L.; Fardell, J.E. End-of-Life Communication
Needs for Adolescents and Young Adults with Cancer: Recommendations for Research and Practice. J. Adolesc. Young Adult
Oncol. 2020, 9, 157–165. [CrossRef]

16. Steliarova-Foucher, E.; Stiller, C.; Kaatsch, P.; Berrino, F.; Coebergh, J.W.; Lacour, B.; Perkin, M. Geographical patterns and
time trends of cancer incidence and survival among children and adolescents in Europe since the 1970s (the ACCISproject):
An epidemiological study. Lancet 2004, 364, 2097–2105. [CrossRef]

17. Keegan, T.H.; Ries, L.A.; Barr, R.D.; Geiger, A.M.; Dahlke, D.V.; Pollock, B.H.; for the National Cancer Institute Next Steps for
Adolescent and Young Adult Oncology Epidemiology Working Group. Comparison of cancer survival trends in the United States
of adolescents and young adults with those in children and older adults. Cancer 2016, 122, 1009–1016. [CrossRef]

18. Avery, J.; Geist, A.; D’Agostino, N.M.; Kawaguchi, S.K.; Mahtani, R.; Mazzotta, P.; Mosher, P.J.; al-Awamer, A.; Kassam, A.;
Zimmermann, C.; et al. “It’s More Difficult...”: Clinicians’ Experience Providing Palliative Care to Adolescents and Young Adults
Diagnosed With Advanced Cancer. J. Oncol. Pract. 2019, 16, e100–e108. [CrossRef]

19. Johnston, E.E.; Alvarez, E.; Saynina, O.; Sanders, L.; Bhatia, S.; Chamberlain, L.J. End-of-Life Intensity for Adolescents and
Young Adults With Cancer: A Californian Population-Based Study That Shows Disparities. J. Oncol. Pract. 2017, 13, e770–e781.
[CrossRef]

20. Mack, J.W.; Cronin, A.; Taback, N.; Huskamp, H.A.; Keating, N.L.; Malin, J.L.; Earle, C.C.; Weeks, J.C. End-of-life care discussions
among patients with advanced cancer: A cohort study. Ann. Intern. Med. 2012, 156, 204–210. [CrossRef] [PubMed]

21. Tutelman, P.R.; Drake, E.K.; Urquhart, R. “It Could Have Been Me”: An Interpretive Phenomenological Analysis of Health Care
Providers’ Experiences Caring for Adolescents and Young Adults with Terminal Cancer. J. Adolesc. Young Adult Oncol. 2019, 8,
587–592. [CrossRef]

22. Earle, C.C.; Landrum, M.B.; Souza, J.M.; Neville, B.A.; Weeks, J.C.; Ayanian, J.Z. Aggressiveness of cancer care near the end of life:
Is it a quality-of-care issue? J. Clin. Oncol. 2008, 26, 3860–3866. [CrossRef]

23. Earle, C.C.; Neville, B.A.; Landrum, M.B.; Souza, J.M.; Weeks, J.C.; Block, S.D.; Grunfeld, E.; Ayanian, J.Z. Evaluating claims-based
indicators of the intensity of end-of-life cancer care. Int. J. Qual. Health Care 2005, 17, 505–509. [CrossRef]

24. Mack, J.W.; Chen, L.H.; Cannavale, K.; Sattayapiwat, O.; Cooper, R.M.; Chao, C.R. End-of-Life Care Intensity Among Adolescent
and Young Adult Patients With Cancer in Kaiser Permanente Southern California. JAMA Oncol. 2015, 1, 592–600. [CrossRef]

25. Rajeshuni, N.; Johnston, E.E.; Saynina, O.; Sanders, L.M.; Chamberlain, L.J. Disparities in location of death of adolescents and
young adults with cancer: A longitudinal, population study in California. Cancer 2017, 123, 4178–4184. [CrossRef] [PubMed]

26. Temel, J.S.; Greer, J.A.; Muzikansky, A.; Gallagher, E.R.; Admane, S.; Jackson, V.A.; Dahlin, C.M.; Blinderman, C.D.; Jacobsen, J.;
Pirl, W.F.; et al. Early palliative care for patients with metastatic non-small-cell lung cancer. N. Engl. J. Med. 2010, 363, 733–742.
[CrossRef] [PubMed]

27. Zimmermann, C.; Swami, N.; Krzyzanowska, M.; Hannon, B.; Leighl, N.; Oza, A.; Moore, M.; Rydall, A.; Rodin, G.; Tannock, I.;
et al. Early palliative care for patients with advanced cancer: A cluster-randomised controlled trial. Lancet 2014, 383, 1721–1730.
[CrossRef]

28. Ferrell, B.R.; Temel, J.S.; Temin, S.; Alesi, E.R.; Balboni, T.A.; Basch, E.M.; Firn, J.I.; Paice, J.A.; Peppercorn, J.M.; Phillips, T.; et al.
Integration of Palliative Care Into Standard Oncology Care: American Society of Clinical Oncology Clinical Practice Guideline
Update. J. Clin. Oncol. 2017, 35, 96–112. [CrossRef] [PubMed]

29. National Comprehensive Cancer Network. NCCN Clinical Practice Guidelines in Oncology: Adolescent and Young Adult (AYA)
and Oncology. v1. 2021 2020. Available online: https://www.nccn.org/professionals/physician_gls/default.aspx (accessed on
25 January 2021).

http://doi.org/10.3389/fonc.2013.00075
http://doi.org/10.1177/1049909113510394
http://doi.org/10.1002/cncr.27713
http://doi.org/10.1200/JCO.2007.15.4864
http://doi.org/10.1200/JCO.2009.25.9564
http://www.ncbi.nlm.nih.gov/pubmed/20231679
http://doi.org/10.1089/jpm.2018.0212
http://www.ncbi.nlm.nih.gov/pubmed/30383470
http://doi.org/10.1016/j.jpainsymman.2004.05.008
http://www.ncbi.nlm.nih.gov/pubmed/15781173
http://doi.org/10.1089/jayao.2019.0084
http://doi.org/10.1016/S0140-6736(04)17550-8
http://doi.org/10.1002/cncr.29869
http://doi.org/10.1200/JOP.19.00313
http://doi.org/10.1200/JOP.2016.020586
http://doi.org/10.7326/0003-4819-156-3-201202070-00008
http://www.ncbi.nlm.nih.gov/pubmed/22312140
http://doi.org/10.1089/jayao.2019.0015
http://doi.org/10.1200/JCO.2007.15.8253
http://doi.org/10.1093/intqhc/mzi061
http://doi.org/10.1001/jamaoncol.2015.1953
http://doi.org/10.1002/cncr.30860
http://www.ncbi.nlm.nih.gov/pubmed/28700812
http://doi.org/10.1056/NEJMoa1000678
http://www.ncbi.nlm.nih.gov/pubmed/20818875
http://doi.org/10.1016/S0140-6736(13)62416-2
http://doi.org/10.1200/JCO.2016.70.1474
http://www.ncbi.nlm.nih.gov/pubmed/28034065
https://www.nccn.org/professionals/physician_gls/default.aspx


Cancers 2021, 13, 770 13 of 14

30. Donovan, K.A.; Knight, D.; Quinn, G.P. Palliative Care in Adolescents and Young Adults With Cancer. Cancer Control. 2015, 22,
475–479. [CrossRef]

31. Sironi, G.; Barr, R.D.; Ferrari, A. Models of Care-There is More Than One Way to Deliver. Cancer J. 2018, 24, 315–320. [CrossRef]
[PubMed]

32. Ferrari, A.; Thomas, D.; Franklin, A.R.; Hayes-Lattin, B.M.; Mascarin, M.; van der Graaf, W.; Albritton, K.H. Starting an adolescent
and young adult program: Some success stories and some obstacles to overcome. J. Clin. Oncol. 2010, 28, 4850–4857. [CrossRef]

33. Hannon, B.; Swami, N.; Pope, A.; Rodin, G.; Dougherty, E.; Mak, E.; Banerjee, S.; Bryson, J.; Ridley, J.; Zimmermann, C. The
oncology palliative care clinic at the Princess Margaret Cancer Centre: An early intervention model for patients with advanced
cancer. Support. Care Cancer 2015, 23, 1073–1080. [CrossRef]

34. Gupta, A.A.; Papadakos, J.K.; Jones, J.M.; Amin, L.; Chang, E.K.; Korenblum, C.; Mina, D.S.; McCabe, L.; Mitchell, L.; Giuliani,
M.E. Reimagining care for adolescent and young adult cancer programs: Moving with the times. Cancer 2016, 122, 1038–1046.
[CrossRef] [PubMed]

35. Zimmermann, C.; Ryan, S.; Hannon, B.; Saltman, A.; Rodin, G.; Mak, E.; Al-Awamer, A.; Lau, J. Team-based outpatient early
palliative care: A complex cancer intervention. BMJ Support. Palliat Care 2019, 1–10. [CrossRef]

36. Bruera, E.; Kuehn, N.; Miller, M.J.; Selmser, P.; Macmillan, K. The Edmonton Symptom Assessment System (ESAS): A simple
method for the assessment of palliative care patients. J. Palliat Care 1991, 7, 6–9. [CrossRef]

37. Hannon, B.; Dyck, M.; Pope, A.; Swami, N.; Banerjee, S.; Mak, E.; Bryson, J.; Rodin, G.; Ridley, J.; Lo, C.; et al. Modified Edmonton
Symptom Assessment System including constipation and sleep: Validation in outpatients with cancer. J. Pain Symptom Manag.
2015, 49, 945–952. [CrossRef] [PubMed]

38. Bryson, J.; Coe, G.; Swami, N.; Murphy-Kane, P.; Seccareccia, D.; Le, L.W.; Rodin, G.; Zimmermann, C. Administrative Outcomes
Five Years after Opening an Acute Palliative Care Unit at a Comprehensive Cancer Center. J. Palliat. Med. 2010, 13, 559–565.
[CrossRef] [PubMed]

39. Anderson, F.; Downing, G.M.; Hill, J.; Casorso, L.; Lerch, N. Palliative performance scale (PPS): A new tool. J. Palliat. Care 1996,
12, 5–11. [CrossRef]

40. Selby, D.; Cascella, A.; Gardiner, K.; Do, R.; Moravan, V.; Myers, J.; Chow, E. A single set of numerical cutpoints to define moderate
and severe symptoms for the Edmonton Symptom Assessment System. J. Pain Symptom. Manag. 2010, 39, 241–249. [CrossRef]

41. CPSO. Planning for and Providing Quality End-of-Life Care. Available online: https://www.cpso.on.ca/Physicians/Policies-
Guidance/Policies/Planning-for-and-Providing-Quality-End-of-Life-Car (accessed on 24 January 2021).

42. Avery, J.; Mosher, P.J.; Kassam, A.; Srikanthan, A.; D’Agostino, N.; Zimmermann, C.; Castaldo, Y.; Aubrey, R.; Rodrigues, C.M.;
Thavaratnam, A.; et al. Young Adult Experience in an Outpatient Interdisciplinary Palliative Care Cancer Clinic. JCO Oncol.
Pract. 2020, 16, e1451–e1461. [CrossRef] [PubMed]

43. Hughes, R.E.; Holland, L.R.; Zanino, D.; Link, E.; Michael, N.; Thompson, K.E. Prevalence and Intensity of Pain and Other
Physical and Psychological Symptoms in Adolescents and Young Adults Diagnosed with Cancer on Referral to a Palliative Care
Service. J. Adolesc. Young Adult Oncol. 2015, 4, 70–75. [CrossRef]

44. Cohen-Gogo, S.; Marioni, G.; Laurent, S.; Gaspar, N.; Semeraro, M.; Gabolde, M.; Dufour, C.; Valteau-Couanet, D.; Brugières, L.
End of life care in adolescents and young adults with cancer: Experience of the adolescent unit of the Institut Gustave Roussy.
Eur. J. Cancer 2011, 47, 2735–2741. [CrossRef]

45. Mack, J.W.; Cannavale, K.; Sattayapiwat, O.; Cheung, B.; Chen, L.H.; Cooper, R.M.; Chao, C.R. Care in the Final Month of
Life among Adolescent and Young Adult Cancer Patients in Kaiser Permanente Southern California. J. Palliat. Med. 2016, 19,
1136–1141. [CrossRef] [PubMed]

46. Cheung, W.Y.; Barmala, N.; Zarinehbaf, S.; Rodin, G.; Le, L.W.; Zimmermann, C. The association of physical and psychological
symptom burden with time to death among palliative cancer outpatients. J. Pain Symptom. Manag. 2009, 37, 297–304. [CrossRef]

47. Seow, H.; Barbera, L.; Sutradhar, R.; Howell, D.; Dudgeon, D.; Atzema, C.; Liu, Y.; Husain, A.; Sussman, J.; Earle, C. Trajectory
of performance status and symptom scores for patients with cancer during the last six months of life. J. Clin. Oncol. 2011, 29,
1151–1158. [CrossRef]

48. Bakitas, M.; Lyons, K.D.; Hegel, M.T.; Balan, S.; Barnett, K.N.; Brokaw, F.C.; Byock, I.R.; Hull, J.G.; Li, Z.; McKinstry, E.; et al.
The project ENABLE II randomized controlled trial to improve palliative care for rural patients with advanced cancer: Baseline
findings, methodological challenges, and solutions. Palliat Support. Care 2009, 7, 75–86. [CrossRef] [PubMed]

49. Rabow, M.W.; Dibble, S.L.; Pantilat, S.Z.; McPhee, S.J. The comprehensive care team: A controlled trial of outpatient palliative
medicine consultation. Arch. Intern. Med. 2004, 164, 83–91. [CrossRef]

50. Hui, D.; Park, M.; Liu, D.; Reddy, A.; Dalal, S.; Bruera, E. Attitudes and Beliefs Toward Supportive and Palliative Care Referral
Among Hematologic and Solid Tumor Oncology Specialists. Oncologist 2015, 20, 1326–1332. [CrossRef] [PubMed]

51. Rhondali, W.; Burt, S.; Wittenberg-Lyles, E.; Bruera, E.; Dalal, S. Medical oncologists’ perception of palliative care programs and
the impact of name change to supportive care on communication with patients during the referral process. A qualitative study.
Palliat. Support. Care 2013, 11, 397–404. [CrossRef]

52. Dalal, S.; Palla, S.; Hui, D.; Nguyen, L.; Chacko, R.; Li, Z.; Fadul, N.; Scott, C.; Thornton, V.; Coldman, B.; et al. Association
between a name change from palliative to supportive care and the timing of patient referrals at a comprehensive cancer center.
Oncologist 2011, 16, 105–111. [CrossRef]

http://doi.org/10.1177/107327481502200413
http://doi.org/10.1097/PPO.0000000000000338
http://www.ncbi.nlm.nih.gov/pubmed/30480576
http://doi.org/10.1200/JCO.2009.23.8097
http://doi.org/10.1007/s00520-014-2460-4
http://doi.org/10.1002/cncr.29834
http://www.ncbi.nlm.nih.gov/pubmed/26848554
http://doi.org/10.1136/bmjspcare-2019-001903
http://doi.org/10.1177/082585979100700202
http://doi.org/10.1016/j.jpainsymman.2014.10.013
http://www.ncbi.nlm.nih.gov/pubmed/25523890
http://doi.org/10.1089/jpm.2009.0373
http://www.ncbi.nlm.nih.gov/pubmed/20192842
http://doi.org/10.1177/082585979601200102
http://doi.org/10.1016/j.jpainsymman.2009.06.010
https://www.cpso.on.ca/Physicians/Policies-Guidance/Policies/Planning-for-and-Providing-Quality-End-of-Life-Car
https://www.cpso.on.ca/Physicians/Policies-Guidance/Policies/Planning-for-and-Providing-Quality-End-of-Life-Car
http://doi.org/10.1200/OP.20.00161
http://www.ncbi.nlm.nih.gov/pubmed/32903156
http://doi.org/10.1089/jayao.2014.0015
http://doi.org/10.1016/j.ejca.2011.09.008
http://doi.org/10.1089/jpm.2015.0527
http://www.ncbi.nlm.nih.gov/pubmed/27482745
http://doi.org/10.1016/j.jpainsymman.2008.03.008
http://doi.org/10.1200/JCO.2010.30.7173
http://doi.org/10.1017/S1478951509000108
http://www.ncbi.nlm.nih.gov/pubmed/19619377
http://doi.org/10.1001/archinte.164.1.83
http://doi.org/10.1634/theoncologist.2015-0240
http://www.ncbi.nlm.nih.gov/pubmed/26417037
http://doi.org/10.1017/S1478951512000685
http://doi.org/10.1634/theoncologist.2010-0161


Cancers 2021, 13, 770 14 of 14

53. Asvat, Y.; King, A.C.; Smith, L.J.; Lin, X.; Hedeker, D.; Henderson, T.O. Substance use behaviors in adolescent and young adult
cancer patients: Associations with mental and physical health. Psychooncology 2020, 29, 1068–1076. [CrossRef]

54. Whiting, P.F.; Wolff, R.F.; Deshpande, S.; Di Nisio, M.; Duffy, S.; Hernandez, A.V.; Keurentjes, J.C.; Lang, S.; Misso, K.; Ryder, S.;
et al. Cannabinoids for Medical Use: A Systematic Review and Meta-analysis. JAMA 2015, 313, 2456–2473. [CrossRef]

55. MacCallum, C.A.; Russo, E.B. Practical considerations in medical cannabis administration and dosing. Eur. J. Intern. Med. 2018,
49, 12–19. [CrossRef] [PubMed]

http://doi.org/10.1002/pon.5378
http://doi.org/10.1001/jama.2015.6358
http://doi.org/10.1016/j.ejim.2018.01.004
http://www.ncbi.nlm.nih.gov/pubmed/29307505

	Introduction 
	Materials and Methods 
	Data Sources 
	Data Selection 
	Study Design 
	Measures 

	Statistical Analysis 

	Results 
	Patients Demographics 
	Symptom Prevalence at the Initial Consultation 
	Symptom Score Change 
	End of Life Outcomes 

	Discussion 
	Symptom Score Change 
	Late Palliative Care Referral 
	End of Life Outcomes 
	Medical Cannabis Use 
	Strengths and Limitations 

	Conclusions 
	References

