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Abstract

Purpose Concerns around chronic opioid use (COU), misuse, and harms have led to increased scrutiny of opioid prescribing in
oncology. There is lack of research examining patient-level factors associated with COU. Our aim was to examine patient-level
factors associated with COU in newly diagnosed cancer patients.

Methods Population-based retrospective cohort study using administrative health data of patients in Alberta, Canada, diagnosed
between February 2016 and October 2017. Adult cancer patients who completed a symptom survey within + 60 days of diagnosis
were included. Patients were divided into two groups: COU (defined as continuous opioid prescriptions for at least 90 days post-
diagnosis) and non-chronic opioid use (NCOU). Logistic regression was used to evaluate factors associated with COU.
Results We included 694 patients (mean age 65 years; 51% female). Most had breast (20%), colorectal (13%), and lung (33%)
cancers. Of the 14% with COU, 79% were opioid naive at diagnosis. Those in the COU group were more often diagnosed with
advanced cancer (66% versus 40%), had lung cancer (47%), and were opioid tolerant (>90 days of continuous opioids within
one-year pre-diagnosis). A total of 64% of COU versus 27% of NCOU had moderate to severe pain at diagnosis (p < 0.001).
Irrespective of treatment type or stage, those with moderate to severe pain, were opioid tolerant at diagnosis, or had multiple
prescribers were at greater risk for COU.

Conclusions Specific patient groups were at increased risk of COU and should be the focus of adaptive prescribing approaches to
ensure that opioid use is appropriate.

Keywords Opioids - Cancer - Symptom management - Cohort study - Chronic opioid use

developed clinical practice guidelines for pain management to
ensure patients do not suffer from cancer pain [2—4]. A main-

Background

The incidence of pain in cancer patients is estimated to be 50—
70% [1]. Pain is a symptom that can occur throughout the
cancer trajectory secondary to the cancer or its treatments
[1]. To address this distressing symptom, organizations have
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stay of these recommendations is the use of opioids for pain
when it is not adequately managed by non-opioid analgesics
[2—4]. Because of recent public health concerns about opioid
misuse and growing scrutiny around opioid prescribing [5],
the use of opioids in cancer populations is being increasingly
examined [5—15]. Of interest is chronic opioid use defined by
the Canadian Pain Society as the continuous use of opioids for
at least 90 days [16]. A number of long-term health compli-
cations from chronic opioid use have recently been described
in non-cancer populations. These include increased risk of
mortality, increased potential of misuse, immune system alter-
ations, endocrine dysfunction, increased rates of depression,
and osteoporosis [17]. Recent evidence has demonstrated that
cancer patients may be at higher risk for opioid misuse than
previously thought [18]. Given improved survival rates from
cancer and the estimated prevalence of pain in cancer survi-
vors [1], careful consideration of opioid prescribing is now
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recommended to mitigate the complications associated with
chronic opioid use [17].

Studies suggest that some cancer patients may be at in-
creased risk for chronic opioid use, including certain post-
surgical cancer patients [12] and older cancer survivors [11,
14]. In these studies, risk factors such as older age, having a
surgical procedure, being on chemotherapy, the stage and type
of tumor, and prior opioid use were associated with chronic
opioid use. Patient-reported pain scores and comorbidities in-
cluding mental illnesses have only been infrequently evaluat-
ed as risk factors for chronic opioid use in cancer populations,
likely due to lack of available data. These factors are important
to consider since poorly controlled pain at diagnosis and co-
morbid mental illness have been associated with chronic opi-
oid use in other populations [19]. More studies on factors
associated with chronic opioid therapy are required in cancer
populations to guide opioid prescribing in clinical practice and
to help mitigate any potential harms from chronic opioid ther-
apy [15]. Considering the limitations in the current literature,
the specific objectives of the current study were

1. To describe the prevalence of chronic opioid use before
and after a cancer diagnosis

2. To describe average daily dose of opioids (morphine
equivalent daily dose) before and after a cancer diagnosis

3. To determine factors associated with chronic opioid ther-
apy in cancer patients

We hypothesized that patients with high pain scores at di-
agnosis or those with a history of chronic opioid use prior to
diagnosis would be at greater risk for chronic opioid use after
a cancer diagnosis compared with those patients with no or
low pain scores and those who were opioid naive at diagnosis.

Methods

We undertook a population-based study using provincial can-
cer registry and administrative data to define a cohort of adults
diagnosed with any cancer. We included patients aged 18 years
or older from the province of Alberta, Canada, diagnosed
between February 2016 and October 2017. Alberta’s cancer
system is a part of Canada’s publicly funded health care and
thus represents the sole provider of cancer care in the prov-
ince. Patients were included if they had a diagnosis of solid or
hematological malignancy and had prospectively completed a
comprehensive patient-reported outcome survey within
60 days of diagnosis. Patients who did not complete a symp-
tom survey within 60 days of diagnosis were excluded (see
Fig. 1, inclusion of patients in cohort). This study received
approval from the Health Research Ethics Board of Alberta
(HREBA.CC-17-0238). Study findings are reported
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according to Strengthening of the Reporting of
Observational Studies in Epidemiology (STROBE) guidelines
[20].

Data sources and variables

Data from Alberta Health Services and Cancer Control
Alberta repositories were used to define demographic and
clinical variables. Demographic data included age at diagnosis
and sex. Racial data were not available, but more than 85% of
the Alberta population is White [21]. Cancer stage was coded
using the Collaborative Staging System to derive American
Joint Commission on Cancer (AJCC) Tumor Node Metastasis
(TNM) stage [22]. Cancer stage was subsequently categorized
as early (stages I-1II) or advanced stage (stage IV) or un-
known (hematological malignancies). Initial cancer treatment
was obtained from Alberta Health Services pharmacy records.
We divided type of treatment into four distinct categories:
those who received no treatment (no surgery, chemotherapy,
radiation or other treatment), those who received surgery
alone, those who received surgery plus adjuvant treatment
(either chemotherapy, radiation, or both), and those who re-
ceived other treatment (single-modality chemotherapy or ra-
diation, hormonal therapy, or immunotherapy).

Prescription opioid information

Our primary study outcome was chronic opioid use. We ob-
tained opioid prescription information from provincial
Pharmacy Information Network (PIN) data. PIN data capture
out-patient drug dispensing information for all residents in
Alberta and contains the date of prescription, drug identifica-
tion number, total dosage amount, daily dosage, and distinct
prescriber number (a random number assigned to each indi-
vidual prescriber). The PIN data are routinely maintained and
assessed for quality by Alberta Health Services (the provincial
health system of which cancer care is embedded) analytic
team. These datasets have been widely used and validated in
previous studies [23-25]. We defined chronic opioid use as
the dispensing of daily opioids for at least 90 days [16] after
the date of diagnosis (index date). Patients were assigned to
one of two mutually exclusive groups: those who were chron-
ic opioid users and those who were non-chronic opioid users.

We also evaluated opioid use prior to diagnosis. Opioid-
naive patients were defined as those with fewer than 90 days
of continuous opioid prescriptions (e.g., dispensing of consec-
utive prescriptions) at any time during a one-year look-back
period prior to the date of diagnosis. Opioid-tolerant patients
were defined as those having at least one period of 90 days of
continuous opioid prescriptions at any time during the one-
year look-back period [16]. We identified the number of opi-
oid prescribers associated with each patient during a 90-day
period post-diagnosis by using the unique opioid prescriber
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Fig. 1 Inclusion of patients in the
cohort study

n=4548 patients completed patient
symptom survey between February 23,
2016 and October 27, 2017

n=2312 patients excluded because of no

opioid data

n=1618 patients excluded because
» | patient symptom survey was not filled
out within 60 days (+/-) from diagnosis

4

n= 694 patients included in final cohort

number. The total daily morphine equivalent dose was calcu-
lated using the drug identification numbers (a unique number
assigned to identify the type of opioid) and then converting the
opioid dose to be equivalent to that of oral morphine using
standard opioid conversions [26]. Mean oral morphine equiv-
alent opioid daily dose was calculated pre-diagnosis (includ-
ing up to 1 year prior to diagnosis) and post-diagnosis (up to
1 year after diagnosis).

Patient-reported factors

Patient-reported factors included items from the Cancer
Control Alberta “Putting Patients First” (PPF) Survey. This
is a patient-reported outcome survey that was initiated in the
province in 2016 with available data for analysis up to
October 2017. The survey items and our team’s ongoing re-
search initiatives with these data have been described else-
where [27]. Patient-reported levels of pain, anxiety, and de-
pression at diagnosis were gathered using the ESASr, a well-
validated questionnaire [28-30] used in a variety of cancer
populations to screen for common symptoms experienced by
cancer patients (pain, tiredness, nausea, fatigue, depression,
anxiety, drowsiness, appetite, lack of well-being, and
shortness of breath) [28]. Patients rate the severity of their
symptoms using a numeric scale, with 0 representing the ab-
sence of symptoms and 10 representing the most severe symp-
toms. Symptom severity is typically categorized as mild
(scores from 0 to 3), moderate (scores from 4 to 7), or severe
(scores of >7) [30]. The ESASr has been used to describe
symptoms in cancer patients at different phases of the cancer
trajectory [31], including to identify symptom clusters and
symptom severity [32]. Further, it has been used to explore

associations between cancers, patient variables, and symptom
experiences [33].

We considered other variables including comorbidities
identified from inpatient hospital data and physician billing
claims by using the Charlson comorbidity index (CCI) and
included conditions diagnosed within 6 months prior to or
after cancer diagnosis. The CCl is a widely used comorbidity
classification system and has been broadly applied to cancer
populations [34-36]. We used the Deyo adaptation of the CCI
[37]. Community-level socioeconomic status including edu-
cational attainment (proportion of residents with high school
or higher degree) and average annual income at the dissemi-
nation area were retrieved from census data.

Statistical analysis

Descriptive statistics were used to characterize demographic,
clinical, and opioid use. The ¢ test, the chi-squared test, one-
way ANOVA, or Fisher’s exact test was used to evaluate for
differences across opioid use groups.

Multivariate logistic regression models were used to eval-
uate associations between chronic opioid use and patient-level
factors including cancer type, stage and treatment, patient-
reported outcomes (pain, depression, and anxiety), and opioid
use pre- and post-diagnosis. Age, CCI, sex, education, and
income level were also included as covariates. Age and num-
ber of opioid prescribers were treated as continuous variables.
Sex, stage (advanced or unknown versus early), treatment
type (other, surgery alone, or surgery plus adjuvant treatment
versus no treatment), pain, anxiety or depression level (mod-
erate or severe versus mild), opioid use pre-diagnosis (tolerant
versus naive), CCI (1, 2 or 3+ versus 0), education level, and
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income level were analyzed as categorical variables. Missing
data for the patient-reported variables (ESASr) were consid-
ered to be missing at random. Two-sided p value < 0.05 was
defined a priori as statistically significant. All analyses were
conducted using SAS v.9.4 [38].

Results

We identified 694 patients. Characteristics of the cohort are
detailed in Table 1. The majority had breast (20.6%), colorec-
tal (12.7%), or lung cancer (32.7%). The mean age was
65 years (12.5 SD) and there were more women (51%) versus
men (49%). More patients had early-stage disease (47%) and
the majority received other treatments (single-agent
chemotherapy, radiation, immunotherapy, or hormonal
therapy) with only 11% receiving surgery alone, and 28%
receiving surgery plus adjuvant treatment. Nearly half of the
cohort (42%) had no comorbidities. For those with comorbid-
ity, the most common were COPD, diabetes, and cardiovas-
cular disease (myocardial infarction, congestive heart failure,
peripheral vascular disease, or stroke). The majority were opi-
oid naive at diagnosis (94%).

Opioid use subgroups

Of the 694 patients, 14% were classified as chronic opioid
users among whom 21% were opioid tolerant at diagnosis.
There were no differences between the two groups with re-
spect to age, sex, CCI, or socioeconomic status. There were
statistically significant differences between the chronic opioid
users and the non-chronic opioid users with respect to a num-
ber of variables (Table 1). Chronic opioid users were more
often male (57%); had lung; prostate, or pancreas cancer;
and more frequently had advanced-stage disease and received
other treatments compared with non-chronic opioid users.
Chronic opioid users had much higher mean daily morphine
equivalent doses prior to diagnosis and post-diagnosis as com-
pared with non-chronic opioid users.

Patient-reported factors

The patient-reported outcomes are described in Table 2. The
majority of patients experienced mild symptoms (pain (68%),
depression (74%), and anxiety (74%)). However, there were
statistically significant differences between the groups with
respect to severity of pain, anxiety, and depression. Chronic
opioid users more often had moderate to severe pain (64%),
moderate to severe anxiety (51%), or moderate to severe de-
pression (38%) compared with non-chronic opioid users. Of
note, 19% of chronic opioid users reported severe pain at
diagnosis.
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Factors related to chronic opioid use

Results of the multivariate logistic regression are repre-
sented by the forest plot (Fig. 2). Patients with moderate
(OR=1.96, 95% CI 1.07-3.56) or severe pain (OR =2.55,
95% CI 1.07-6.06) had greater odds of becoming chronic
opioid users compared with patients with mild pain.
Similarly, patients who were opioid tolerant at diagnosis
compared with opioid-naive at diagnosis had greater odds
of becoming chronic opioid users (OR =3.34, 95% CI
1.31-8.50). Finally, as the number of opioid prescribers
increased, so did the odds of being a chronic opioid user
(OR 2.28, 95% CI 1.79-2.91).

Discussion

We conducted a population-based cohort study of cancer
patients to examine the prevalence of and factors related to
chronic opioid use. Our study adds to the literature for
several reasons. We examined patient-reported outcomes
in relation to chronic opioid use, we included robust opioid
data which captured prescription information at a popula-
tion level, and our study incorporated a diverse spectrum of
cancer types. In addition, our study included measurement
of cancer pain at diagnosis, which has not been well de-
scribed in past studies.

We observed that nearly one-third of adults with cancer
experienced moderate to severe pain at diagnosis. Similar
findings in other cancer populations have been reported,
with a recent systematic review demonstrating that at least
one-third of cancer patients will experience moderate to
severe pain at some point during the cancer trajectory [1].
This highlights that a significant proportion of patients en-
countered in oncology clinical practice will need advanced
management strategies for pain. Current clinical practice
guidelines for pain management [2—4] outline that opioids
are indicated for many of these cases. If appropriate, refer-
ral to pain management specialists could be considered for
these patients.

Clinicians should be aware of the risk that some patients
may become chronic opioid users and that prescribing
practices may need to be adjusted to ensure that opioid
use is appropriate. Similar to previous studies, we found
11% of our cohort became chronic opioid users after being
diagnosed with cancer. The incidence of chronic opioid use
in cancer populations is reported in the literature to range
between 2 and 16% depending on the definition of “chron-
ic” used by the researchers and the population included [7,
9, 12]. While evidence regarding the consequences of
chronic opioid use is lacking in cancer populations, the
outcomes in non-cancer populations are well documented
and include the potential for misuse and aberrant
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Table 1  Demographic and clinical characteristics of cohort n = 694 categorized by opioid use

Variable Total cohort Chronic opioid user (n =98) Non-chronic opioid user (n=596) p value
Mean (STD) Mean (STD) Mean (STD)
Age 65 (12.9) 65.1 (12.3) 65 (13) 0.9522
n (%) n (%) n (%)
Gender 0.0713
Female 356 (51.3%) 42 (42.9%) 314 (52.7%)
Male 338 (48.7%) 56 (57.1%) 282 (47.3%)
Tumor type 0.0001
Bladder/kidney/other GU 57 (8.2%) 5(5.1%) 52 (8.7%)
Breast 143 (20.6%) 7 (7.1%) 136 (22.8%)
Colorectal 88 (12.7%) 8 (8.2%) 80 (13.4%)
Gastric/esophageal 41 (5.9%) 6 (6.1%) 35 (5.9%)
Head and neck 3 (0.4%) 1 (1%) 2 (0.3%)
Hepatobiliary 16 (2.3%) 1 (1%) 15 (2.5%)
Lung 227 (32.7%) 46 (46.9%) 181 (30.4%)
Other 31 (4.4%) 3 (3%) 28 (4.7%)
Pancreas 26 (3.7%) 10 (10.2%) 16 (2.7%)
Prostate 62 (8.9%) 11 (11.2%) 51 (8.6%)
Stage <0.0001
Advanced 306 (44.1%) 65 (66.3%) 241 (40.4%)
Early 328 (47.3%) 28 (28.6%) 300 (50.3%)
Unknown 60 (8.6%) 5(5.1%) 55(9.2%)
Treatment type <0.0001
No treatment 96 (13.8%) 15 (15.3%) 81 (13.6%)
Other treatment 326 (47%) 71 (72.4%) 255 (42.8%)
Surgery only 76 (11%) 5(5.1%) 71 (11.9%)
Surgery plus adjuvant treatment 196 (28.2%) 7 (7.1%) 189 (31.7%)
CClI score 0.5254
0 293 (42.2%) 36 (36.7%) 257 (43.1%)
1 183 (26.4%) 30 (30.6%) 153 (25.7%)
2 74 (10.7%) 9 (9.2%) 65 (10.9%)
3+ 144 (20.7%) 23 (23.5%) 121 (20.3%)
Educational level 0.0469
<80 380 (54.8%) 59 (60.2%) 321 (53.9%)
>80 245 (35.3%) 36 (36.7%) 209 (35.1%)
Unknown 69 (9.9%) 3(3.1%) 66 (11.1%)
Median Income 0.0412
<46,000 425 (61.2%) 65 (66.3%) 360 (60.4%)
> 46,000 188 (27.1%) 29 (29.6%) 159 (26.7%)
Unknown 81 (11.7%) 4 (4.1%) 77 (12.9%)
Vital statistic <0.0001
Alive 403 (58.1%) 36 (36.7%) 367 (61.6%)
Dead 291 (41.9%) 62 (63.3%) 229 (38.4%)

*Median income is obtained from census data and represents median income per postal code area not patient-level income. **Education level is obtained
from census data and represents proportion of patients who have education over high school and not patient-level education data. Not applicable cancer
stages include those patients with hematological malignancies. Other cancers included melanoma, endocrine tumors, non-colorectal GI (excluding
gastric and esophageal), bones and soft tissue, brain, gynecological, hematology, and unknown primary. Other treatments included chemotherapy only,
radiation therapy only, immunotherapy, or hormonal therapy
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Table 2  Baseline pain, anxiety, and depression scores and opioid information categorized by opioid use n = 694

Variable Total cohort ~ Chronic opioid user Non-chronic opioid user p value
(n=98) (n=7596)

Pain score Mild pain 470 (67.7%) 35 (35.7%) 435 (73%) <0.0001
Moderate pain 171 (24.6%) 44 (44.9%) 127 (21.3%)
Severe pain 53 (7.6%) 19 (19.4%) 34 (5.7%)

Anxiety score Mild anxiety 429 (61.8%) 48 (49%) 381 (63.9%) 0.004
Moderate anxiety 200 (28.8%) 42 (42.9%) 158 (26.5%)
Severe anxiety 65 (9.4%) 8 (8.2%) 57 (9.6%)

Depression score Mild depression 511 (73.6%) 61 (62.2%) 450 (75.5%) 0.0041
Moderate 146 21%) 33 (33.7%) 113 (19%)

depression

Severe depression 37 (5.3%) 4 (4.1%) 33 (5.5%)

Opioid use pre-diagnosis Opioid naive 654 (94.2%) 77 (78.6%) 577 (96.8%) <0.0001
Opioid tolerant 40 (5.8%) 21 (21.4%) 19 (3.2%)

Number of prescribers 0-1 525 (75.6%) 36 (36.8%) 489 (82%) <0.0001
2+ 169 (24.4%) 62 (63.3%) 107 (18%)

Daily morphine equivalent dose Mean (STD) 11.3(24.5) 27.3(39.5) 8.7 (19.8) <0.0001

pre-diagnosis
Daily morphine equivalent dose Mean (STD) 28.7(47.2)  65.1 (65) 22.7 (40.7) <0.0001

post-diagnosis

behaviors, increased mortality, endocrinopathies, infec-
tions and immunosuppression, falls and fracture risk, and
cognitive dysfunction [39]. Given the potential harm to
patients and emerging evidence of the potential for opioid
misuse in cancer populations [18], it is important to eval-
uate an individual patient’s opioid use at regular intervals
to determine the need for ongoing opioids.

Similarly, clinicians should be aware of risk factors associ-
ated with chronic opioid use in oncology populations. We
found that irrespective of stage, type of cancer, or type of
treatment, patients with moderate to severe pain were more
likely to become chronic opioid users. As demonstrated in
prior studies, poor management of initial pain can lead to
chronic pain [19] which may ultimately lead patients to be-
come chronic opioid users. Thus, pain management strategies
should include a thorough assessment of cancer pain at diag-
nosis, early intervention for moderate to severe pain, and re-
peated assessments of pain and medications being used to
manage the symptom.

The number of opioid prescribers is also an important fac-
tor when trying to mitigate chronic opioid use. We found that
as the number of prescribers increased, so did the risk for
chronic opioid use. While this correlation has not been previ-
ously evaluated in cancer populations, it has been consistently
described in non-cancer populations [40—42]. The practice of
having one responsible physician for pain management and
opioid prescribing has been endorsed by recent clinical prac-
tice guidelines [3]. It is also highlighted in these guidelines
that a thorough patient assessment prior to starting opioids
should be carried out to determine comorbid non-cancer
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chronic pain syndromes and the individual patient’s history
of opioid use. Given we demonstrated that patients who were
opioid tolerant at diagnosis were at greater odds of becoming
chronic opioid users, obtaining the patient’s opioid use history
prior to prescribing would also be an important aspect to
consider.

We did not find that anxiety and depression were associated
with chronic opioid use. This is contrary to previous studies
demonstrating a strong association between psychiatric co-
morbidity and chronic opioid use in cancer and non-cancer
populations [8, 43, 44]. The null association in our cohort
may be explained by the following. We included patient-
reported symptoms of anxiety and depression as gathered by
the ESASTr. This is considered a screening instrument for anx-
iety and depression and not a clinical diagnosis of either of
these conditions. In addition, the nature of anxiety and depres-
sion in cancer populations may be different than the anxiety
and depression frequently found to be comorbid in non-cancer
populations.

Strengths and limitations

This study included patient-reported outcomes and robust opi-
oid data representative of a large Canadian province. Our ad-
ministrative health databases are one of the few in Canada to
have information at a provincial level on opioid prescriptions.
In addition, our administrative health datasets have been well
validated and described in previous cancer and non-cancer
populations. Our sample size was relatively large for patient-
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Odds Ratios for Factors Associated with Chronic Opioid Use

OR (95% ClI)
Age ¢ 1.01(0.99 - 1.04)
Male vs Female f——— 1.37 (0.79 - 2.39)
Advanced vs Early Stage F——A 1.03 (0.51-2.07)
Unknown vs Early Stage F— 0.3 (0.08-1.07)
Othervs No Treatment f—— 1.77 (0.82 - 3.85)
Surgery vs No Treatment —— 0.68 (0.18 - 2.54)
Sugery plus adjuvantvs No Treatment fo——H 0.54(0.16 - 1.85)
Moderate vs Mild Pain* . 1.96 (1.07 - 3.56)
Severe vs Mild Pain* ; - | 2.55 (1.07 - 8.06)
Moderate vs Mild Anxiety ! 1.58(0.78 - 3.2)
Severe vs Mild Anxiety fo—— 0.54(0.15- 1.93)
Moderate vs Mild Depression He—— 1.14(0.68 - 2.92)
Severe vs Mild Depression e——— 0.56 (0.11-2.73)
Opioid Tolerantvs Naive* } + | 3.34(1.31-85)
CClscore1vs0 e 0.76 (0.39 - 1.49)
CClscore2vs 0 fe—— 0.56 (0.2- 1.59)
CClscore3vs 0 o— 0.61(0.28 - 1.33)
Number of Prescribers* f—o—i 228 (1.79-2.91)
Education level > 80% vs <= 80% F— 0.975 (0.539 - 1.764)
Income level > 46K vs <= 46K —— 0.864 (0.451 - 1.855)
0 4 6 8

Fig. 2 Odds ratios and 95% confidence intervals for factors associated with chronic opioid use n =694. Asterisk (*) denotes statistically significant

p<0.05

reported outcome data and patients completed their question-
naires prospectively. Finally, we were able to account for a
number of important variables in our analysis, including stage
and type of cancer, type of treatment, opioid use pre-diagno-
sis, and socioeconomic status.

The findings of the study should be interpreted with
several limitations in mind. We did not have data on the
reasons for opioid use pre-diagnosis, meaning that some
patients may have had comorbid chronic pain syndromes
that contributed to their chronic opioid use post-diagnosis.
We did not have information on the timing of opioid use
pre-diagnosis. We also did not have any information on the
specialty type of the prescribers (e.g., specialists, general
practitioners, surgeons etc.). The +60-day window for
completion of the symptom survey means that the index
date (start of timing of opioid use) could include those
patients without a definitive diagnosis and those patients
who had already started treatment. We choose this window
for two reasons. Our cohort included rural patients who
may have a delay between being diagnosis and their first
appointment at a cancer center (when the PRO survey is

collected). In addition, some patients have an appointment
at the cancer center (and complete a PROs survey) prior to
a definitive diagnosis. On average, the time between filling
out the survey and the definitive diagnosis date was
26 days. Further, we did not have treatment completion
data so some of the patients could have been undergoing
cancer treatment during the time that their opioid use was
measured. Another limitation is generalizability. We in-
cluded only patients who completed the symptom survey;
however, it should be noted that there was a 95% survey
completion rate. We had no information on health literacy
level. In addition, we did not have information on factors
such as behavioral pattern of chronic opioid users, the use
of other substances, or other pain management medications
such as NSAIDs, antidepressants, or anticonvulsants.
Finally, there are current limitations in evidence regarding
the appropriateness or inappropriateness of continued opi-
oid use throughout the cancer trajectory. To clearly define a
population, we used standard definitions of chronic opioid
use, however, it should be highlighted that this may be an
appropriate use of opioids in many cancer populations.
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use of opioids will continue to be a necessary part of clinical 7. MCDerm.Ot.t ID, EguChl M StOk?s WA et al (2019) Short and long
. . R ] . . term opioid use in patients with oral and oropharynx cancer.
practice, given the incidence of pain with cancer. In light of the Otolarygol Head Neck Surg 160(3):409-419. https://doi.org/10.
growing evidence for potential harms from opioids, providers 1177/0194599818808513
should adopt an approach to prescribing opioids that considers 8. SilverN, Doélfado J, Hitchcock K et =fi1 (2017 ihmnic OpiOid use in
o SRR . : e patient undergoing treatment for oropharyngeal cancer.
the pat?enF S. opioid f.llstory pre-diagnosis, adapts presc.rlbm.g Laryngoscope 00:1-7. https://doi.org/10.1002/lary.27791
to the individual patient, and ensures only one prescriber is 9. Salz T, Lavery JA, Lipitz-Snydemna AN et al (2019) Trends in
providing opioid prescriptions. In addition, the inclusion of opioid use among older survivors of colorectal, lung and breast
pain management specialists (palliative care, pain anesthesia, ;’élgelr;- 6'0%1312 Oncol 37(12):1001-1011. https://doi.org/10.1200/
physwal rehablhtatlon? throughout the illness tra]ect(?ry 10. Boudreau DM, Chen L, Yu O et al (2019) Risk of second breast
should be considered an important strategy for comprehensive cancer events with chronic opioid use in breast cancer survivors.
pain management and supportive care. Pharmacoepidemiol Drug Saf 28(5):1-14. https://doi.org/10.
Future research should focus on longitudinal symptom bur- 1002/pds.4779 _ _
den and opioid use to clarify if chronic opioid use is related to 11+ Sutradhar R, Lokku A, Barbera L (2017) Cancer survivorship and
. . L. . . L. opioid prescribing rates: a population based matched cohort study
chronic pain or opioid misuse. More information is needed on among individuals with and without a history of cancer. Cancer
the type of pain (e.g., nociceptive, neuropathic, acute, or 123:4286-4293. https://doi.org/10.1002/cncr.30839
chronic) experienced throughout the cancer trajectory so that ~ 12. Lee JSJ, Hu HM, Edelman AL, Brummett CM, Englesbe MJ,
non-opioid strategies could be considered. In addition, future Waljee JF, Smerage JB, Griggs JJ, Nathan H, Jeruss JS, Dossett
. . . . . LA (2017) New persistent opioid use among patients with cancer
studies should aim to include other important variables such as after curative-intent surgery. J Clin Oncol 35(36):4042-4049.
concomitant non-opioid medications that are being used to hitps://doi.org/10.1200/JC0O.2017.74.1363
control pain, the type of chronic pain experienced by patients, 13. Pang J, Tringale KR, Tapia VJ, Moss WJ, May ME, Furnish T,
and additional factors that may influence opioid use (e.g., Barnachea L, Brumund KT, Sacco AG, Weisman RA, Nguyen
. . . QT, Harris JP, Coffey CS, Califano JA 3rd (2017) Chronic opioid
lifestyles, health-related behaviors). Finally, efforts to develop use following surgery for oral cavity cancer. JAMA Otolaryngol
specific mitigation strategies, including clinical care pathways Head Neck Surg 143(12):1187-1194. https://doi.org/10.1001/
and multidisciplinary chronic pain clinics, are highly Jjamaoto.2017.0582
warranted. 14. Barbera L, Sutradhar R, Chu A §t al (2.017) Opioid pre§c§blng
among cancer and non-cancer patients: time trend analysis in the
elderly using administrative data. J Pain Symptom Manage 54(4):
Compliance with ethical standards 484-492. https://doi.org/10.1016/j.jpainsymman.2017.07.017
15. Asthana R, Goodall S, Lua J et al (2019) Framing the opioid
This study received approval from the Health Research Ethics Board of problem in cancer pain management in Canada. Curr Oncol
Alberta (HREBA.CC-17-0238). 26(3):e410—¢413
16. Turk DC, Okifuji A (2010) Pain terms and taxonomies. In: Fishman
Conflict of interest The authors declare that they have no conflict of SM’ Ballantyne. JC.’ Rathm.el.l JP (eds) E.»or}wa’s rpanagerpent of
interest. pain, 4th edn. Lippincott Williams and Wilkins, Philadelphia
17. Bayonas CA, Fonseca PJ, Castanon E et al (2017) Chronic opioid
therapy in long-term cancer survivors. Clin Transl Oncol 19:236—
250. https://doi.org/10.1007/s12094-016-1529-6
References 18. BrueraE, Arthur JA (2019) Balanc.ing opi.oid analgesia with the risk
of nonmedical opioid use in patients with cancer. Nat Rev Clin
. . Oncol 16:213-226. https://doi.org/10.1038/x41571-018-0143-7
1. van den Beuken-van Everdingen MH, de Rijke JM, Kessels AG 19. Burton AW, Fanciullo GJ, Beasely RD et al (2007) Chronic pain in
et al (2007) Prevalence of pain in patients with cancer: a systematic the cancer survivors: a new frontier. Pain Med 8(2):189-198.
review of the past 40 years. Ann Oncol 18:1437-1449 https://doi.org/10.1111/j.1526-4637.2006.00220.x
2. Riola F, Ripamonti CI, Bandieri E (2011) Management of cancer 20. von Elm E, Altman DG, Egger M et al (2008) The strengthening
pain: ESMO clinical practice guidelines. Ann Oncol 22(suppl 6): of the reporting of observational studies in epidemiology
Vvi69—vi77. https://doi.org/10.1093/annonc/mdr390 (STROBE) statement: guidelines for reporting observational stud-
3. Paice JA, Portenoy R, Lacchietti C et al (2016) Management of ies. J Clin Epidemiol 61:344-340. https://doi.org/10.1016/j.
chronic pain in survivors of adult cancers: American Society of jclinepi.2001.22.008
Clinical Oncology clinical practice guideline. J Clin Oncol ~ 21. Ethnocultural portrait of Canada highlight tables (2016) census.
34(27):3325-3347. https://doi.org/10.1093/annonc/mdr390 Statistics Canada. http://www12.statcan.ca/english/census16/data/
4.  World Health Organization (2018) WHO guidelines for the phar- highlights/ethnic/index.cfm?Lang. Accessed 31 March 2018
macological and radiotherapeutic management of cancer pain in 22.  Collaborative Stage Data Collection System (n.d.) About collabo-

adults and adolescents. Retrieved from https://www.ncbi.nlm.nih.
gov/books/NBK537486/. Accessed 1 Jun 2019

@ Springer

rative stage. Retrieved from www.cancerstaging.org/cstage/about/
Pages. Accessed 4 Feb 2018


https://doi.org/10.1093/annonc/mdr390
https://doi.org/10.1093/annonc/mdr390
https://www.ncbi.nlm.nih.gov/books/NBK537486/
https://www.ncbi.nlm.nih.gov/books/NBK537486/
https://doi.org/10.1634/theoncologist.2017-0248
https://doi.org/10.1634/theoncologist.2017-0248
https://doi.org/10.1177/0194599818808513
https://doi.org/10.1177/0194599818808513
https://doi.org/10.1002/lary.27791
https://doi.org/10.1200/JCO.18.00938
https://doi.org/10.1200/JCO.18.00938
https://doi.org/10.1002/pds.4779
https://doi.org/10.1002/pds.4779
https://doi.org/10.1002/cncr.30839
https://doi.org/10.1200/JCO.2017.74.1363
https://doi.org/10.1001/jamaoto.2017.0582
https://doi.org/10.1001/jamaoto.2017.0582
https://doi.org/10.1016/j.jpainsymman.2017.07.017
https://doi.org/10.1007/s12094-016-1529-6
https://doi.org/10.1038/x41571-018-0143-7
https://doi.org/10.1111/j.1526-4637.2006.00220.x
https://doi.org/10.1016/j.jclinepi.2001.22.008
https://doi.org/10.1016/j.jclinepi.2001.22.008
http://www12.statcan.ca/english/census16/data/highlights/ethnic/index.cfm?Lang
http://www12.statcan.ca/english/census16/data/highlights/ethnic/index.cfm?Lang
http://www.cancerstaging.org/cstage/about/Pages
http://www.cancerstaging.org/cstage/about/Pages

Support Care Cancer (2020) 28:4201-4209

4209

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Quan H, Khan N, Hemmelgarn BR, Tu K, Chen G, Campbell N,
Hill MD, Ghali WA, McAlister F, Hypertension Outcome and
Surveillance Team of the Canadian Hypertension Education
Programs (2009) Validation of a case definition to define hyperten-
sion using administrative data. Hypertension 54(6):1423-1428
Quan H, Sundararajan V, Halfon P, Fong A, Burnand B, Luthi JC,
Saunders LD, Beck CA, Feasby TE, Ghali WA (2005) Coding
algorithms for defining comorbidities in ICD-9-CM and ICD-10
administrative data. Med Care 43(11):1130-1139

Xu'Y, Kong S, Cheung WY, Bouchard-Fortier A, Dort JC, Quan
H, Buie EM, McKinnon G, Quan ML (2019) Development and
validation of case-finding algorithms for recurrence of breast can-
cer using routinely collected administrative data. BMC Cancer
19(1):210

Busse JW, Craigie S, Juurlink DN et al (2017) Guideline for opioid
therapy and chronic noncancer pain. CMAJ 189(18):E659-E666.
https://doi.org/10.1503/cmaj.170363

Cuthbert CA, Watson L, Xu Y, Boyne DJ, Hemmelgarn BR,
Cheung WY (2019) Patient reported outcomes in Alberta: ratio-
nale, scope and design of a database initiative. Curr Oncol 26(4):
€503—e509. https://doi.org/10.3747/c0.26.4919

Watanabe S, Nekoliachuk C, Beaumont C et al (2009) The
Edmonton symptom assessment system: what do patients think?
Support Care Cancer 17(6):675-683. https://doi.org/10.1007/
$00520-008-0522-1

Watanabe SM, Nekoliachuk C, Beaumont C et al (2011) A multi-
center study comparing two numerical versions of the Edmonton
symptom assessment system in palliative care patients. J Pain
Symptom Manage 41(2):456—468. https://doi.org/10.1016/j.
jpainsymman.2010.04.020

Nekolaichuk C, Watanabe S, Beaumont C (1991-2006) The
Edmonton Symptom Assessment System: a 15 year retrospective
review of validation studies. Palliat Med 22:111-122. https://doi.
org/10.1177/0269216307087659

Hui D, Bruera E (2017) The Edmonton Symptom Assessment
System 25 years later: past, present and future developments. J
Pain Symptom Manage 53(3):630—643. https://doi.org/10.1016/;.
jpainsymman.2016.10.370

Cheung WY, Le LW, Zimmermann C (2009) Symptom clusters in
patients with advanced cancers. Support Care Cancer 17:1223—
1230. https://doi.org/10.1007/s00520-009-0577-7

Cheung WY, Le LL, Gagliese G, Zimmermann C (2011) Age and
gender differences in symptom intensity and symptom clusters

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

among patients with metastatic cancer. Support Care Cancer 19:
417-423. https://doi.org/10.1007/s00520-010-0865-2

Sogaard M, Thomsen R, Bossen K et al (2013) The impact of
comorbidity on cancer survival: a review. Clin Epidemiol 5:3-29
Erichsen R, Horvath-Puho E, Iversen LH et al (2013) Does comor-
bidity interact with colorectal cancer to increase mortality? A na-
tionwide population-based cohort study. Br J Cancer 109:2005—
2013. https://doi.org/10.1038/bjc.2013.541

Dasgupta P, Youlden DR, Baade PD (2013) An analysis of com-
peting mortality risks among colorectal cancer survivors in
Queensland, 1996-2009. Cancer Causes Control 24:897-909.
https://doi.org/10.1007/s10552-013-0166-4

Deyo R, Cherkin DC, Ciol MA (1992) Adapting a clinical comor-
bidity index for use with ICD-9-CM administrative databases. J
Clin Epidemiol 45(6):613-619

SAS Institute (n.d.) v 9.4. SAS Institute, Cary NC

Davis MP, Mehta Z (2016) Opioids and chronic pain: where is the
balance. Curr Oncol Rep 18:71. https://doi.org/10.1007/s11912-
016-0558-1

Manchikanti L, Abdi S, Atluri S et al (2012) American Society for
Interventional Pain Physicians guidelines for responsible opioid
prescribing in chronic non-cancer pain: part 1 — the evidence.
Pain Physician 15:5S1-S66

Jena AB, Goldman D, Schaeffer D et al (2014) Opioid prescribing
by multiple providers in Medicare: retrospective observational
study of insurance claims. BMJ 348:g1393. https://doi.org/10.
1136/bmj.g1393

Deyo R, Hallvik S, Hildebrand C et al (2017) Association between
initial opioid prescribing patterns and subsequent long term opioid
use among opioid naive patients: a statewide retrospective cohort
study. J Gen Intern Med 32(1):21-27. https://doi.org/10.1007/
s11606-016-3810-3

Pergolizzi JV, Charibo C, Passik S et al (2012) Dynamic risk factors
in the misuse of opioid analgesics. J Psychosom Res 72(6):443—
451. https://doi.org/10.1016/j.jpsychores.2012.02.009

Ciesielski T, Iyengar R, Bothra A et al (2016) A tool to assess risk
for de novo opioid abuse or dependence. Am J Med 129(7):699—
705.e4. https://doi.org/10.1016/j.amjmed.2016.02.014

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1503/cmaj.170363
https://doi.org/10.3747/co.26.4919
https://doi.org/10.1007/s00520-008-0522-1
https://doi.org/10.1007/s00520-008-0522-1
https://doi.org/10.1016/j.jpainsymman.2010.04.020
https://doi.org/10.1016/j.jpainsymman.2010.04.020
https://doi.org/10.1177/0269216307087659
https://doi.org/10.1177/0269216307087659
https://doi.org/10.1016/j.jpainsymman.2016.10.370
https://doi.org/10.1016/j.jpainsymman.2016.10.370
https://doi.org/10.1007/s00520-009-0577-7
https://doi.org/10.1007/s00520-010-0865-2
https://doi.org/10.1038/bjc.2013.541
https://doi.org/10.1007/s10552-013-0166-4
https://doi.org/10.1007/s11912-016-0558-1
https://doi.org/10.1007/s11912-016-0558-1
https://doi.org/10.1136/bmj.g1393
https://doi.org/10.1136/bmj.g1393
https://doi.org/10.1007/s11606-016-3810-3
https://doi.org/10.1007/s11606-016-3810-3
https://doi.org/10.1016/j.jpsychores.2012.02.009
https://doi.org/10.1016/j.amjmed.2016.02.014

	Patient-level factors associated with chronic opioid use in cancer: a population-based cohort study
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Background
	Methods
	Data sources and variables
	Prescription opioid information
	Patient-reported factors

	Statistical analysis
	Results
	Opioid use subgroups
	Patient-reported factors
	Factors related to chronic opioid use

	Discussion
	Strengths and limitations
	Conclusions
	References


