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Executive Summary

Executive

Summary
This report describes a population-based profile of the use of oral
anticancer agents (OAAs) in Manitoba. Since 2012, the Home Cancer
Drug Program (HCDP) has made eligible OAA and non-OAA medications
available to cancer patients at no individual cost. This report examines the
prescribing trends of all classes of OAAs and non-OAA medications (e.g.,
anti-nauseants) covered by the HCDP.
Specific research objectives included:
• To describe the patient demographics of individuals using OAAs and
non-OAA medications covered by the HCDP;
• To examine the prevalence of OAA users from April 1, 2003 to March 31,
2016 and the prevalence of users of non-OAA medications covered by
the HCDP from 2012/13 to 2015/16;
• To describe the percentage of Manitobans with specific cancer
diagnoses receiving OAAs and non-OAAs over time;
• To describe the impact of the HCDP policy on utilization patterns of
OAAs;
• To examine prescription fill patterns for OAAs;
• To describe the rate of contacts with the healthcare system (physician
visits and hospitalizations) among OAA users; and
• To describe the annual costs of OAA and non-OAA medications covered
by the HCDP.

Study Methods
The study cohort included all Manitoba residents who were insured by
Manitoba Health, Seniors and Active Living (shortened to ‘Manitoba Health’
in this report) and filled prescriptions for OAA and non-OAA medications
covered by the HCDP from fiscal years 2003/04 to 2015/16. The following
databases were used in the analysis: the Manitoba Health Insurance
Registry, prescription medication records, the medical services file,
hospital files, and Canada Census files from Statistics Canada. We also used
Consumer Price Index data from Statistics Canada. OAA medications were
grouped into three categories: i) traditional agents which act on all rapidly
dividing cells (e.g,. cyclophosphamide); ii) targeted agents which interfere
with specific molecules (“molecular targets”) that are involved in the
growth, progression, and spread of cancer (e.g., imatinib); and iii) hormonal
agents for breast cancer and prostate cancer (e.g., tamoxifen) [1,2].

www.mchp.ca
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Measures and Determinants of Use
The prevalence of users of each medication group
(traditional, targeted or hormonal) or each individual
medication was determined from fiscal years 2003/04 to
2015/16. The fiscal year runs from April to March. Prevalence
of use is expressed as OAA users per 100,000 Manitobans
per quarter year. We defined the population of OAA users
with a cancer diagnosis in the year prior or current fiscal
year by the year in which the person filled a prescription
for an OAA. Once an OAA user was determined to have a
cancer diagnosis, we considered them to have had a cancer
diagnosis for the study duration. These patients were
included as a subset of the population of total OAA users.
We summed pharmacy fees and medication costs as well
as compared costs across years. All costs were adjusted for
inflation using the Consumer Price Index and are presented
in this report in 2015 Canadian dollars.

Policy Impact
The impact of HCDP implementation on OAA use over
time was evaluated using generalized linear models. We
compared the time period before the introduction of the
HCDP to the time period during which the HCDP was active,
and evaluated the differences in prescription filling rates in
different quarters of the year.

Key Findings
Utilization
Over the study period, there was an increase in the overall
use of OAA therapy among outpatient Manitobans with
a cancer diagnosis (from 222 to 329 users per 100,000).
A total of 21,895 prescriptions for OAAs were filled in
2003/04 for individuals with a cancer diagnosis. This
increased to a total of 37,878 prescriptions for OAAs
filled in 2015/16. The annual cost of these medications
increased from $6.8M to $26.1M. The average annual cost
per user increased from $1,650 to $4,162, and the number
of users increased from 4,141 (with 21,895 prescriptions)
to 6,281 (with 37,878 prescriptions). Users of “targeted
agents” were the fastest growing group, increasing
from 2.5 to 33.6 per 100,000. The vast majority (80-90%)
of prescriptions for OAAs were paid for by Manitoba
Pharmacare until the launch of the HCDP in 2012.

Impact of the Home Cancer Drug Program
Prior to the introduction of the HCDP, there was large
variation in rates of OAA use and number of prescriptions
filled between the first quarter of the year and the third
or fourth quarters of the year. This “saw toothed” pattern
demonstrates how many people filled prescriptions just
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before the end of the Pharmacare fiscal year. At the
beginning of the next Pharmacare year, patients are
required to pay for prescriptions until their income-based
deductible is met. Once the HCDP was implemented,
this quarterly variation in rates of OAA use and number
of prescriptions per 100,000 population was no longer
evident. When we modeled these variables using
generalized estimating equations, we found the change in
pattern to be statistically significant (p=0.003 for OAA use;
p=<0.0001 for number of prescriptions). This suggests that
OAA users altered the timing of filling their prescriptions
after the HCDP was introduced. We were unable to
assess the impact of the program on medication wastage,
adherence or patient outcomes.

Patterns of Disease and Medication Use
For prostate cancer, the most commonly used medication
was bicalutamide. Manitobans with breast cancer filled
prescriptions for many different types of OAAs and
non-OAA medications covered by the HCDP. Letrozole
and tamoxifen were the most common, although
numerous anti-nauseants were also filled. The most
commonly prescribed non-OAA medications covered by
the HCDP were anti-nauseants such as metoclopramide.

Pharmacy Fill Patterns
Most patients filled their first OAA at their usual pharmacy.
This varied by the type of OAA; a greater proportion of
first prescriptions for traditional and targeted OAAs than
hormonal OAAs were filled at pharmacies that were not the
usual pharmacy (p<0.001 for both targeted and traditional
compared to usual pharmacy). A total of 36.8% of new users
of targeted OAAs and 44.5% of new users of traditional
OAAs did not fill their first OAA at their usual pharmacy.
Individuals who filled a first prescription for a traditional or
targeted OAA were more likely to switch pharmacies than
those filling hormonal OAA prescriptions.

Health Services Use
Overall, ambulatory physician visit rates and the likelihood of
experiencing at least one hospitalization were highest among
OAA users in the youngest age category (<40 years) and
among those receiving prescriptions for traditional OAAs.

Costs
In 2015/16, the total cost of OAAs for cancer patients
exceeded $26M. The total expenditures on this category
of medications increased almost four-fold over the study
period, from nearly $7M in 2003/04 to over $26M in
2015/16. Maximum annual costs per user exceeded $90,000
in each year of the study. By contrast, the number of users
and number of prescriptions of targeted OAAs increased
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more than ten-fold over the course of the study, due to
increased use and availability of these drugs. Since the
mean cost per user per year was approximately $30,000
over all study years, the total cost increased from almost
$2M in 2003/04 to almost $19M in 2015/16. The mean cost
per day of OAA therapy ranged from less than $6 per day
for hormonal OAAs to $30-$50 per day for traditional OAAs
(decreased over time) to more than $130 for targeted OAAs
(increased over time).

Conclusions and
Recommendations
The use of OAAs and the expenses associated with these
medications has increased significantly over the years.
We observed that the launch of the HCDP altered the
prescription filling patterns of OAAs in Manitoba. Starting
to fill an OAA prescription was associated with changing
pharmacies for some Manitobans. In seeking to balance
convenient access to important medications with access to
clinical expertise, policymakers could consider making an
‘expert’ pharmacist or pharmacy available for dispensing
certain medications (e.g., targeted oral chemotherapy);
this would ensure optimal pharmacist expertise and open
prescriber/pharmacist/patient communication to monitor
for safety and efficacy. This recommendation would need to
be balanced with ensuring that patients in rural and remote
areas, where an ‘expert’ pharmacist might not always be
available, continue to have access to important medications.
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Introduction
Cancer is the leading cause of death in Canada [3–5]. Approximately 40%
of Canadians are expected to develop cancer during their lifetime, and this
means that a significant proportion of Canadians are expected to need
anticancer treatments [3]. Cancer treatment is aggressive and has been
long regarded as a challenging period for the patients and caregivers.
For most types of cancers, anticancer medications have traditionally been
a combination of drugs administered intravenously, usually in a hospital
or cancer centre [6,7]. In recent years, there has been a dramatic increase
in the number of anticancer agents available in an oral formulation [2,8].
These oral anti-cancer agents (OAAs) are more convenient for cancer
patients during therapy and may therefore be more acceptable to patients
compared to traditional intravenous chemotherapy [7,9,10].
There are several different types of OAAs. OAAs include traditional
chemotherapy agents (e.g., cyclophosphamide), agents prescribed for
hormone-based cancers (e.g., tamoxifen for breast cancer), and newer
biologic or targeted chemotherapy agents that work by interfering
with specific molecules (“molecular targets”) involved in the growth,
progression, and spread of cancer (e.g., lenalidomide for myeloma) [1,2].
Because many of these agents are new and expensive [2], a subsequent
increase in spending on outpatient prescriptions for the treatment of
cancer is expected in Canada (as seen previously in the US) [11–15].
There is variability in dispensing practices for OAAs across Canada, with
some OAAs being dispensed out of cancer centres and others being
dispensed at community pharmacies [16–20]. In Manitoba, prescriptions for
OAAs can be filled at any community pharmacy.
Safety issues related to OAAs are important to consider as these agents
become a standard treatment option for many types of cancer. The
dispensation of OAAs through general community pharmacies raises the
issue of optimal communication between pharmacists and prescribers
possibly lacking, as well as patient safety. Studies have reported a lack of
standardized monitoring and in-depth knowledge about OAAs among
pharmacists that dispense these agents in the community [16,19,21–
23]. One study found that only 24% of community pharmacists were
familiar with the common doses of OAAs and only 9% felt comfortable
educating patients on these medications [16,19]. Additionally, while the
oral administration of anticancer therapy offers many benefits to cancer
patients, they are also then more accountable for ensuring the proper
use of such agents [7,9,16,19,21–23]. Currently, there are no standardized
protocols for ensuring adherence to OAAs at home, which can adversely
impact the effectiveness of cancer treatment [24,25]. Moreover, patients
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are responsible for the safe handling of OAAs to avoid
inadvertently exposing family members without cancer
to the drugs [7].

which are typically quite costly, fall under Part 3 status.
Drugs listed in Part 3 require prior approval and are an
eligible benefit for specific clinical criteria only.

Newer cancer agents (both intravenous and OAAs) are
costly, and expenditures in this therapeutic domain
continue to rise [26,27]. Few population-based studies
on oral anticancer drug utilization have been conducted
[8,28], and we were unable to locate studies examining the
prescribing trends of OAAs in a Canadian province from a
population perspective.

Pharmacare provides medication cost assistance to eligible
Manitobans who do not have coverage under a federal
program (e.g., Non-Insured Health Benefits for First Nations
and Inuit) or other provincial program (e.g., Employment
and Income Assistance). The Manitoba Pharmacare program
normally operates under a published list of medication
benefits in the Pharmacare Formulary with a deductible
based on taxable income from the previous year. After
registering with Manitoba Pharmacare, a family must reach
this income-based deductible through the purchase of
eligible prescription medications at a pharmacy. Once
the yearly deductible is reached, Pharmacare pays 100%
of eligible prescription costs for the remainder of the
benefit year (April 1 to March 31 of the following year).
This program applies to all eligible Manitobans, regardless
of age, income or other available private coverage for
medications [30]. For costly medications, where a single
prescription could cost hundreds or even thousands of
dollars, having to pay the entire cost, or even having to pay
the entire deductible all at once could place a significant
financial burden on individuals or families. Manitoba
Pharmacare has introduced the Deductible Installment
Payment Program as a way of alleviating the burden of
upfront drug costs, allowing eligible patients to distribute
their deductible payment across 12 months of the year [31].

Study Objective
The objective of this study was to examine changes in
OAA utilization over time in the Manitoba cancer patient
population. By describing the pattern of OAA use, we
provide valuable information for policy makers and for
future research studies examining the clinical efficacy,
safety, and cost implications of OAA use.

Outpatient Oral Anticancer
Agents and Coverage in
Manitoba
In Manitoba, patients with a cancer diagnosis are usually
treated by specialist physicians (medical or radiation
oncologists or hematologists) at CancerCare Manitoba or
by specialists and general practitioners at the Community
Cancer Programs [29]. Prescriptions for OAAs are usually
written by oncologists and hematologists, but may also be
given by general practitioners or other specialist physicians
for some indications (for example, some medications like
cyclophosphamide are indicated for non-cancer reasons).
These OAA prescriptions can be filled at any community
pharmacy in Manitoba. Manitoba Health, Seniors and
Active Living (shortened to ‘Manitoba Health’ in this report)
offers a province-wide medication insurance program to
all Manitobans, according to a published list of medication
benefits in its Pharmacare Formulary and under conditions
of an income-based deductible. Prescription medications
are given Part 1, Part 2 or Part 3 status on the Pharmacare
Formulary. The Part 1 designation provides open listing,
while the second two designations limit access according
to pre-determined criteria. Part 2 listings, which are usually
second-line therapeutic agents or agents to be used
only in specific clinical situations, require an indication
on the prescription by physicians or pharmacists that
the prescription drug meets Exception Drug Status for
the specific criteria for use. Part 3 status is reserved for
products that require physicians to contact Pharmacare to
obtain prior approval for use. OAAs fall into all Pharmacare
categories (Part 1, 2 and 3); however, newer targeted OAAs,
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Prior to 2012, Manitobans filled prescriptions for all OAAs
and non-OAA medications related to their cancer treatment
as they would any other medications. The prescriptions
filled by cancer patients without private insurance or federal
coverage were covered by Pharmacare after the deductible
was met. The Home Cancer Drug Program (HCDP) was
launched in April, 2012, allowing cancer patients access to
eligible outpatient OAA and non-OAA medications at no
individual cost, regardless of the person’s deductible [32].

Research Questions
This Manitoba Centre for Health Policy (MCHP) report
examines the use of OAAs in Manitoba from 2003/04 to
2015/16 and the use of non-OAA medications covered by
the HCDP from 2012/13 to 2015/16. It includes an in-depth
exploration of the use and prescribing patterns of these
medications with a view to understanding the potential
factors influencing use from multiple perspectives. Aspects
of OAA and non-OAA medication use discussed in this
report include patient demographics, diagnoses, pharmacy
fill patterns, adherence to medications, health services
utilization and medications costs.
Research questions were operationalized in conjunction
with Manitoba Pharmacare and stakeholders from

Rady Faculty of Health Sciences

University of Manitoba

Chapter 1: Introduction

CancerCare Manitoba within the data available in MCHP’s
prescription and health care databases.

• To describe the impact of the HCDP policy on utilization
patterns of OAAs;

Specific research objectives include:

• To examine prescription fill patterns for OAAs;

• To describe the patient demographics of individuals
using OAAs and non-OAA medications covered by
the HCDP;

• To describe the rate of contacts with the healthcare
system (physician visits and hospitalizations) among
OAA users; and

• To examine the prevalence of OAA users from April 1,
2003 to March 31, 2016 and the prevalence of users
of non-OAA medications covered by the HCDP from
2012/13 to 2015/16;

• To describe the annual costs of OAA and non-OAA
medications covered by the HCDP.

• To describe the percentage of Manitobans with
specific cancer diagnoses receiving OAAs and
non-OAAs over time;

To address these research questions, the project uses
data from prescription medication claims in Manitoba
and information on patient care from hospital and
physician claims.
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Methods
Scope
The study examines all Manitobans insured by Manitoba Health who filled
prescriptions for OAAs in the 13-year period from April 1, 2003 to March 31,
2016 and for non-OAA medications covered by the Manitoba Home Cancer
Drug Program (HCDP) in the four-year period from April 1’ 2012 to March 31,
2016. Individuals had to be registered with Manitoba Health for at least one
day during the study period be to included in the study population.

Data Sources
The data on which we based the analyses were administrative health
data from the Manitoba Population Research Data Repository (‘the
Repository’) housed at the Manitoba Centre for Health Policy (MCHP).
The Repository contains individual-level information on virtually all
Manitobans from a variety of sources and domains, including health. All
records in the Repository are de-identified (no names or addresses are
attached to the records) and Personal Health Information Numbers (PHINs)
and other identifiers are scrambled to protect confidentiality. To further
protect individuals’ health information, we report all rates and counts as
aggregated values; values based on five or fewer individuals, including true
zeros, are suppressed.
We used the following databases in this study: the Manitoba Health
Insurance Registry; prescription dispensation records from outpatient
dispensaries through Manitoba Health’s Drug Program Information
Network (DPIN); medical services files; hospital discharge abstracts;
Canada Census public use files from Statistics Canada; and the Manitoba
Home Cancer Drug Program (HCDP) database files. Information on cancer
diagnoses was obtained from medical services (physician reimbursement
claims) and hospitalization (hospital discharge abstracts) files and
identified by International Classification of Diseases Clinical Modification
(ICD-9-CM or ICD-10-CA equivalent) codes. Prescription data were linked
using specific diagnoses from contacts with the healthcare system. The
Manitoba Health Insurance Registry provided the number of residents in
Manitoba and basic demographic information on this population (e.g.,
age, sex). Records from the Registry were linked through the use of a
scrambled health identification number. We used data from the fiscal
years of 2003/04 to 2015/16. The first quarter (Q1) of each year was AprilJune, the second quarter (Q2) was July-September, the third quarter (Q3)
was October-December, and the fourth quarter (Q4) was January-March.
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Detailed descriptions of these databases can be found on
MCHP’s Repository Data List (webpage: http://umanitoba.
ca/faculties/health_sciences/medicine/units/community_
health_sciences/departmental_units/mchp/resources/
repository/datalist.html)

Categorization of Medications
Medications we examined are listed in Tables 2.1 and
2.2. Medications of interest include OAAs and non-OAA
medications covered by the HCDP.
OAAs. OAAs we examined included all oral formulations
(e.g., tablet, capsule) for cancer treatment medications
prescribed in Manitoba during the study years
(Table 2.1). We compiled this list by examining the
Anatomical Therapeutic Chemical (ATC) categories L01
(antineoplastic agents), L02 (endocrine therapy), and L04
(immunosuppressants) [33] and Manitoba Health’s Drug
Identification Number (DIN) master file, as well as consulting
with stakeholders and clinical experts. These medications
were covered by the HCDP for eligible patients as of April 1,
2012; however, we were interested in how patterns of use
changed over time, so we included prescriptions for these
medications for all years of the study in our analyses.
OAAs were classified in the following way: [1,2]:
1. Traditional agents – alkylating agents (e.g.,
cyclophosphamide), antimetabolites (e.g.,
capecitabine), plant alkaloids (e.g., etoposide). These
standard or traditional chemotherapy medications
act on and often kill all types of rapidly dividing
cells, including normal and cancerous cells. Because
methotrexate is covered under the HCDP for some
leukemias, it was included in the analysis as a
medication covered by the HCDP, even though it
is often excluded from this category. This class also
includes lenolidamide/pomolidamide;

6

Manitoba Centre for Health Policy

2. Targeted agents – e.g., protein kinase inhibitors
(e.g., imatanib, dasatanib). Targeted cancer
therapies are medications that block the growth
and spread of cancer by interfering with specific
molecules (“molecular targets”) that are involved
in the growth, progression, and spread of cancer.
These medications are also known as “molecularly
targeted” drugs or therapies; and
3. Hormonal agents – hormone therapy to treat
estrogen receptor-positive breast cancer
(e.g., tamoxifen, letrozole) and prostate
cancer (e.g., bicalutamide).
We also classified OAAs according to their mechanism
of action using the ATC system. This system divides
medications into different groups according to the
organ or system on which they act and the therapeutic
or chemical characteristics of the medication. There
are five levels of classification for this system [33]. For
example, all alkylating agents (e.g., cyclophosphamide)
were grouped together.
Within each group of traditional, targeted, or hormonal
agents, there are other ways to categorize medications.
For example, abiraterone and enzalutamide are
hormonal therapies for prostate cancer that are used
after patients progress on hormone therapy. They are
newer drugs that are generally more expensive than
other hormones and there are no generic alternatives
[34]. Other medications in the hormonal drug category
have many generic therapies. Lenalidomide (a traditional
agent) is generally much more expensive than some
other older agents such as cyclophosphamide, but
these two drugs are used for different malignancies
[35]. Although other systems of drug categorization are
possible (e.g., new vs old, expensive vs cheaper), we
chose an established categorization system that has
been used by others [33].
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Non-OAA medications covered by the HCDP. In addition to OAAs, we included in our analyses several non-OAA
medications covered by the HCDP [32]. These medications (listed in Table 2.2) are generally used as part of the patient’s
cancer treatment (for example, to treat nausea) or prescribed through CancerCare Manitoba by an oncologist if for a
non-cancer indication. Parenteral (injectable) formulations of chemotherapy and anticancer agents were excluded. The
non-OAA medications covered by the HCDP since its inception on April 1, 2012 we included were anti-nauseants, steroids,
supportive treatments such as megestrol for cancer or treatment-related appetite suppression, and agents to treat a
specific disease (e.g., anagrelide).
Table 2.2: Non-Oral Anticancer Agent Medications Covered by the Home Cancer Drug Program (HCDP)

Patient Populations
This report includes the following patient populations: 1) all OAA users; 2) OAA users with a cancer diagnosis; 3) users of
non-OAA medications covered by the HCDP (not restricted by a cancer diagnosis); 4) users of medications of interest with a
specific cancer diagnosis of breast cancer, colorectal cancer or prostate cancer. Each population is further described below.
1. All OAA users: All individuals living in Manitoba with at least one day of health coverage during the study period
were included in the denominator. Among these, we identified individuals who were prescribed at least one
medication of interest within each quarter from April 1, 2003 to March 31, 2016. Prevalence of OAA use for the
population of Manitoba was calculated quarterly and presented as prevalence (crude rates) of users per 100,000
Manitoba residents. The number of prescriptions for OAAs (in Manitoba, a prescription can be written for any
quantity medication) was calculated quarterly and presented as prescriptions per 100,000 Manitoba residents.
The population denominator was calculated annually. No segments of the population were excluded from the
denominator. Out-of-province patients who received health services for cancer, including filled prescriptions, were
not included in the numerator or denominator. In order to determine prevalence for each quarter, the total count
of OAA users was divided by the population of Manitobans registered for coverage for that year. Note that this
population filled prescriptions for the entire study period by definition; however, after April 1, 2012, the majority of
the OAA prescriptions were covered by the HCDP;
2. OAA users with a cancer diagnosis: Prevalence of OAA users who had a cancer diagnosis is presented as a crude rate
per 100,000 Manitobans. OAAs are prescribed also for medical conditions other than cancer. For example, a commonly
prescribed OAA, cyclophosphamide, is indicated for numerous cancers, but is also used for the treatment of some
kidney conditions, such as nephritis [36] or dermatologic conditions [37]. Because some OAAs are used for noncancer indications, we defined the subset of OAA users with a cancer diagnosis. Cancer diagnosis was defined by a
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hospitalization or physician visit code suggestive of a
specific cancer diagnosis (ICD-9-CM 140-209 except
173 or ICD-10-CA equivalent C00-C96 except for C44)
[2,38]. We searched for a cancer diagnosis during
the prior or current fiscal year when the person filled
a prescription for an OAA. Once an OAA user was
determined to have a cancer diagnosis, we considered
them to have had a cancer diagnosis for the study
duration. These patients were included as a subset of
the population of total OAA. Prescriptions per 100,000
users are presented in Appendix 1. Note that this
population filled prescriptions for the entire study
period by definition; however after April 1, 2012, the
majority of the OAA prescriptions for OAA users with a
cancer diagnosis were covered by the HCDP;
3. Users of non-OAA medications covered by the
HCDP (not restricted by a cancer diagnosis):
Prevalence of users of non-OAA medications covered
by the HCDP is presented as a crude rate per 100,000
Manitobans. Examples of such medications include
as anti-nauseants (e.g., metoclopramide) and those
for disease treatment (e.g., anagrelide). Note that this
population filled prescriptions from April 1, 2012 to
the end of the study period; and
4. Users of OAA or non-OAA medications (covered by
the HCDP) with a specific type of cancer diagnosis:
For some analyses, we first identified individuals in
Manitoba with specific cancer types (breast, colorectal,
lung or prostate cancer) [39]. For these patients, we
then determined the proportions of Manitobans
diagnosed with these specific cancer types who
filled prescriptions for OAA or non-OAA medications
covered by the HCDP.
Population descriptions are provided in each chapter
going forward. For the majority of the analyses presented
this report, we used the population of OAA users with a
cancer diagnosis.

Regional analysis (Regional Health Authority): Manitobans
were categorized by Regional Health Authority (RHA) based
on their postal code as follows: Southern Health-Santé Sud
(SH-SS), Interlake-Eastern RHA (IERHA), Winnipeg Regional
Health Authority (WRHA), Prairie Mountain Health (PMH), or
Northern Health Region (NHR).
Socioeconomic status (SES): Determined using
neighbourhood income quintile data from the 2011 Canada
Census public use files. Individuals were assigned to one of
five neighbourhood income levels (quintiles) using average
household income data by enumeration area from the
Canada Census. Each income quintile comprises 20% of the
population. Each patient’s neighbourhood income level
was determined based on their postal code in the Manitoba
Health Insurance Registry.
Types of cancer: For some analyses, we determined the
type(s) of cancer with which the patient was diagnosed
using 3-digit ICD 9-CM codes at any physician visit or
hospitalization up to one year prior to the prescription
of interest. These patients also had to have been insured
with Manitoba Health for one year prior to receiving the
prescription of interest. We also examined the proportions
of Manitobans diagnosed with specific cancer types (breast,
colorectal, lung or prostate cancer) who filled prescriptions
for OAA and non-OAA medications covered by the HCDP.

Prescription Characteristics
Characteristics of each prescription were defined as follows:
Prescription Medication Payer [30,40]:
• Pharmacare (income-based deductible applies);
• Pharmacare – Personal Care Home (no deductible);
• Pharmacare – Palliative Care Program (no deductible);
• Home Cancer Drug Program (no deductible);
• Employment and Income Assistance (no deductible); and

Sociodemographic
Characteristics

• Other –includes federal public drug benefit programs with
separate formularies and coverage, such as Non-Insured
Health Benefits for First Nations and Inuit, Veterans Affairs
Canada, and out-of-pocket or cash prescriptions, and
prescriptions with private insurance [41].

The sociodemographic characteristics of the patient
populations were defined as follows:
Age groups: <40, 40-64, 65 years and older [39]. Age was
determined at the beginning of the year or quarter. Note
that the age group <40 includes the pediatric population,
which is not reported separately.
Sex: Male or female.
Regional analysis (urban or rural): Medication users were
categorized as living in urban (Brandon or Winnipeg) or
rural (all other) areas as determined by their postal code
registered with Manitoba Health.

HCDP Prescriptions: The HCDP covered many OAA
prescriptions and many non-OAA medications (e.g. antinauseants). This program requires that a special form be
completed by an authorized prescriber, outlining the
diagnosis, chemotherapy regimen, start date and the
patient’s primary oncologist. Individuals who are covered
by a different provincial/federal medication benefit
program are not eligible for the HCDP [32]. We identified
HCDP prescriptions through a file that was created by
Manitoba Health. The file contained scrambled PHINs,
DINs, and dates of coverage. HCDP users were defined as
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individuals who filled at least one HCDP prescription for
an OAA or non-OAA medications covered by the HCDP.
An individual’s first OAA prescription was an OAA
prescription filled following at least one year without any
prior OAA prescriptions filled.

Pharmacy Characteristics
We determined which pharmacy dispensed OAAs
and categorized pharmacies where patients filled
prescriptions as follows:
Usual pharmacy: the pharmacy dispensing the majority
of prescriptions for a patient with a cancer diagnosis in
the year before their first OAA prescription. We excluded
individuals with no prescriptions, only one prescription,
missing pharmacy identifier/location, or multiple usual
pharmacies (same number of prescriptions at each)
in the year prior to their first OAA prescription. For all
patients filling an OAA prescription (targeted, traditional
and hormonal), the usual pharmacy was categorized by
pharmacy characteristics as described below.
Pharmacy type [42]:
• Independent – not affiliated with any corporate banner,
franchise or chain program;
• Hospital – run by a hospital pharmacy department
(note that this does not include chain or franchise
pharmacies that operate within a hospital);
• Banner – independent pharmacies affiliated with a central
office and using a recognized name (e.g., Pharmasave);
• Franchise – franchisees may not own the physical store
but may participate in programs developed by head
office (e.g., Shoppers Drug Mart);
• Chain – part of a large national or international chain.
Pharmacy managers are salaried employees of head
office (e.g., Pharma Plus); and
• Food stores and Mass Merchandisers – departments
within a supermarket or mass merchandise outlet.
Pharmacy managers are salaried employees of head
office (e.g., Safeway, Sobeys).
For the purposes of this report, we grouped pharmacy types
as follows:
• Independent/Hospital;

Pharmacy offering rewards program: pharmacies offering
some sort of inducement when filling prescriptions include
Safeway, Rexall™, Sobeys (Air Miles®), Shoppers Drug Mart
(Optimum® Points), Zellers (HBC rewards®), London Drugs
(LDExtras™) and Superstore (PC Plus®). Note that several
Canadian provinces (Ontario, Newfoundland, PEI and
Quebec, but not Manitoba) prohibit incentive programs on
prescription medications.
Distance from home to pharmacy: the distance between
the patient’s postal code and the pharmacy’s postal code for
the usual pharmacy was calculated. Distance was computed
using the Statistics Canada Postal Code Conversion File,
which provides correspondence between six-digit postal
codes and Statistics Canada’s standard geographical areas
(e.g., Census divisions, Census subdivisions). As some rural
postal codes consist of a very large geographic area, this
method may over- or underestimate distance for some rural
populations [44,45].

Prescription Filling
Characteristics
We examined the pharmacy location where the first OAA
prescription was dispensed, as well as the location where
subsequent OAA prescriptions and prescriptions for other
medications were dispensed in the year after the first OAA
prescription. A ‘usual pharmacy’ was then determined for
OAA prescriptions and for all other prescriptions.
Patients were categorized as:
• Continue at usual pharmacy: usual pharmacy for OAAs
and other medications did not change from one year
before to one year after filling the first OAA prescription;
• Change pharmacy for all medications: usual pharmacy
for OAAs and other medications changed from one
year before to one year after filling the first OAA
prescription;

• Banner/Franchise/Chain; and

• Change pharmacy for OAA only: usual pharmacy
changed for OAA only; and

• Food stores and Mass Merchandisers.

• Other: any other pattern not otherwise defined.

Close to cancer centre: several pharmacies are known
to be physically proximate (directly beside or across the
street from) the two major cancer treatment centres in
Winnipeg. Due to a presumed professional relationship
between prescribers and pharmacists as well as a presumed
10

familiarity with OAAs, we classified these select few
pharmacies as ‘close to a cancer centre’. All other pharmacies
were considered not to be close to a cancer centre. Of note,
lenalidomide, which is only dispensed by pharmacies that
are registered by the RevAid Program [43], is dispensed
through a pharmacy close to a cancer centre. In Manitoba,
thalidomide prescriptions are not included in the DPIN data,
and are therefore not included in this report.
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We describe the following characteristics for all OAAs
for users with a cancer diagnosis and users of non-OAA
medication covered by the HCDP by medication class:
• Number of prescriptions per user per year
(prescriptions can be for any duration);
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• Days supplied per prescription (number of days of
therapy that a prescription contains). In Manitoba,
this field is entered manually by a pharmacist. For
example, if a prescription is for 100 tablets of tamoxifen
and the instructions are for one tablet daily, the days
supplied would be 100. This number may not always
accurately describe the patient’s medication-taking
behaviour. For example, if a prescription was for 30
tablets of ondansetron, 8 mg three times daily as
needed for nausea, the days supplied would be 10. But
if the patient takes more or less than prescribed, then
there would be a difference in the number of days the
prescription was actually taken; and
• Days supplied for all medications within a category per
user per year.

Use of Health Services
We describe the following for all OAA users with a
cancer diagnosis:
• Number of physician visits to any ambulatory care
physician [46]. This includes all physician visits to
primary care providers and specialists;
• Percentage with at least one inpatient
hospitalization [47]; and
• The number of visits or hospitalizations an OAA user
had for each year they used OAAs.

Prescription Costs
We describe the cost for each prescription for all OAA users
with a cancer diagnosis as follows [48]:
• Total prescription cost: sum of ingredient cost plus
professional fee;
• Ingredient cost: cost of medication without pharmacy
professional. Where this was not available, it was
imputed [49]; and
• Professional fee: the total fee charged on a perprescription basis by the pharmacy for prescriptions
dispensed; there is no minimum or maximum cost. The
professional fee in claims from the Personal Care Home
data was zero, because personal care homes pay a set
fee to the pharmacy per month based on the number
of beds in the personal care home [49].
For each year of data, we present the following costs by
OAA medication class (traditional, targeted, or hormonal):
• Total prescription spending for all payers (regardless of
drug plan);
• Total ingredient cost and professional dispensing fee;

• Cost per prescription (total cost, ingredient cost and
professional fee); and
• Prescription cost per user per days supplied (sum of
total cost divided by sum of total days supplied in a year).
All costs were adjusted for inflation using the Consumer
Price Index and presented in 2015 Canadian dollars [50].

Analysis
Demographic Information
Demographics are described for all OAA users, for the
subset of OAA users with a cancer diagnosis, and for users
of OAA and non-OAA medications covered by the HCDP
(not limited to a cancer diagnosis). We report demographics
by group of medications (traditional, targeted, hormonal
OAAs and non-OAA medications covered by the HCDP). We
also present the demographics for type(s) of cancer. For all
OAA users, we determined which type of cancer they were
diagnosed with (based on ICD-9 codes for physician visit or
hospitalizations one year prior to first OAA prescription). For
Manitobans diagnosed with breast, colorectal, bladder, lung
and prostate cancer, we calculated how many used OAAs or
non-OAA medications covered by the HCDP.

Prevalence of OAA prescriptions
Prevalence of users of OAAs and non-OAA medications
covered by the HCDP is described quarterly. Use of each
medication group (traditional, targeted, or hormonal) and
individual types of medications within a group is described
for patients with a cancer diagnosis. Quarterly prevalence of
drug users is presented per 100,000 Manitobans.

Cancer Diagnoses
We determined which types of cancer OAA users had using
3 digit ICD-9-CM codes from physician visits or ICD-10-CA
codes from hospitalizations (note that physician visits for
this report excludes nurse practitioners). The diagnosis had
to occur within one year before the first OAA prescription
was filled. Among Manitobans with common cancer
types defined in administrative health claims data (breast,
colorectal, lung or prostate cancer), we determined the
percentage who filled prescriptions for OAAs and non-OAA
medications covered by the HCDP.

Patterns of OAA Prescriptions
For OAA users with a cancer diagnosis, we examined
patterns of prescribing in the year before the first OAA
prescription and the year after the first OAA prescription.
We present the proportion of OAA prescriptions dispensed
by pharmacy type (Independent/Hospital vs Banner/Chain/
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Franchise vs Food store/Mass merchandise), by whether
or not the pharmacy was close to a cancer centre, and by
whether the pharmacy had a rewards pharmacy or not. We
describe patterns of prescription dispensation for the first
OAA prescription and then subsequent OAA prescriptions.
First and subsequent OAA prescription dispensations were
categorized as being at the patient’s usual pharmacy or
not. Patterns of prescription filling according to pharmacy
type were compared to the usual pharmacy using chisquared tests (and Fisher’s exact text where appropriate).
We determined if patients switched pharmacies for their
OAA prescription only or for all prescriptions once an OAA
was initiated using multinomial logistic regression with
‘continue at the usual pharmacy’ as the reference category.
For all years of data, we described the annual number of
prescriptions and days supplied for all OAAs by medication
group (traditional, targeted, or hormonal).

Measures of Health Services Use
We counted the number of physician visits and proportion
of OAA users with a cancer diagnosis making them in
the year after the first OAA prescription. Measures of
health services use are presented by age group, sex and
medication group (traditional, targeted or hormonal).

Cost Analysis

days supplied (sum of total cost divided by sum of total
days supplied in a year). All costs were adjusted for inflation
using the Consumer Price Index and are presented in 2015
Canadian dollars [50]. This analysis was performed for the
OAA users with a cancer diagnosis in the year of, or year
prior to, their first OAA prescription.

Policy Impact
We used generalized linear models to determine the effect
of the introduction of the HCDP on the utilization patterns
of all OAAs in the Manitoba population (prevalence of
users and prescriptions per user with a cancer diagnosis).
Specifically, we explored the quarterly variation in rates of
users and prescriptions in the lowest quarter of the year
with the highest quarter of the year for OAA users with
a cancer diagnosis. Using PROC GENMOD with a Poisson
distribution, we included a contrast statement to determine
if the difference between the highest and lowest quarterly
rates before the HCDP was implemented was significantly
different (p<0.05) than after the program. Fiscal year was
considered a categorical variable.

Analysis Software
The analyses for this report were conducted using SAS®
statistical analysis software, version 9.4.

We determined annual total prescription spending by each
OAA group (traditional, targeted, or hormonal), as well as
the annual total ingredient cost, professional dispensing
fee, cost per prescription (total cost, ingredient cost and
professional fee) and total prescription cost per user per
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Chapter 3:

Demographics
This section describes the patient demographics of those who received the
following types of prescriptions:
a. OAA users with any indication (note that this can include some noncancer diagnoses). These medications were covered by a variety of
drug programs prior to 2012; the majority were covered by the HCDP
after implementation;
b. OAA users with a cancer diagnosis; and
c. Users of the HCDP (i.e., users of OAAs and non-OAA medications
covered by the HCDP). These medications are not limited to cancer
patients; some medications paid for by the HCDP are for non-cancer
indications that are treated by hematologists and oncologists.
Over the entire study period from 2003/04 to 2015/16, a total of 28,362
Manitobans filled 488,315 prescriptions for OAAs (Table 3.1). Among these,
114,698 prescriptions were for traditional agents; 26,364 prescriptions were
for targeted agents; and 347,253 prescriptions were for hormonal agents.
Prior to 2012/13 most OAA prescriptions were paid for through Pharmacare.
From 2012/13 onward, HCDP covered all OAA prescriptions.
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Table 3.1: Demographics for all Manitobans Using Oral Anticancer Agents, 2003/04-2015/16
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When we limited the analysis to OAA users with a cancer diagnosis, the proportion of OAA users who were removed
from the analysis varied by medication group (Figure 3.1). The greatest exclusions for cancer diagnosis ICD occurred
in the medication group containing hydroxyurea, antimetabolites (e.g., 6-mercaptopurine) and alkylating agents (e.g.,
cyclophosphamide), which are used for a variety of non-cancer indications.
Figure 3.1: Percent of Manitobans using Oral Anticancer Agents with a Cancer Diagnosis, 2003/04-2015/16

Among OAA users with a cancer diagnosis, a total of 22,393 people filled 416,382 prescriptions for OAAs over the entire
study period (2003/04 to 2015/16). This subset of the total Manitoba population that filled OAAs was on average older
than the Manitoba population (57.1% of individuals with a cancer diagnosis were 65 or older vs 47.9% individuals in the
Manitoba population) (Tables 3.1 and 3.2). The subset had a smaller proportion of females than the overall Manitoba
population (59.3% of the subset vs 64.5% in the Manitoba population). Those with prescription hormonal therapies were
mostly women (taking OAAs for breast cancer) (Table 3.2), and those with prescriptions for targeted therapies were mostly
men (taking OAAs for a variety of cancer types) and slightly younger on average than other groups (Table 3.2). There were
an additional 9,431 people who filled prescriptions for non-OAA medications covered by the HCDP.
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Table 3.2: Demographics for all Manitobans with a Cancer ICD Code Using Oral Anticancer Agents, 2003/04-2015/16
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A total of 21,895 prescriptions for OAAs were filled in 2003/04 for individuals with a cancer diagnosis. This number increased to
a total of 37,878 prescriptions for OAAs filled in 2015/16. The vast majority (approximately 80-90%) of prescriptions for OAAs
were covered by Pharmacare until the HCDP came into effect. With the launch of the HCDP, the pattern of how prescriptions
were covered changed. Approximately 80% of prescription OAAs for OAA users with a cancer diagnosis were covered by
the HCDP (Figures 3.2, 3.3); a small proportion was still covered by Pharmacare. Possible explanations for these medications
covered by Pharmacare include some individuals having prescriptions for hormonal therapies prescribed outside of the HCDP.
Other programs continued to operate in Manitoba for individuals not covered by the HCDP.
Figure 3.2: Frequency of Oral Anticancer Agent Prescriptions by Payer for Manitobans with a Cancer Diagnosis, 2003/04-2015/16

Figure 3.3: Number of Oral Anticancer Agent Prescriptions Covered by Pharmacare and the Home Cancer Drug Program (HCDP) for
Manitobans with a Cancer Diagnosis, 2003/04-2015/16
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The demographics of the population filling at least one prescription for an OAA or non-OAA medication covered by the
HCDP (for any indication – cancer or non-cancer) are described in Table 3.3. The demographics for all users of OAAs with a
cancer diagnosis who were included in the analysis of pharmacy dispensation patterns are available in Appendix 2.
Table 3.3: Demographics of Manitobans with at least one Home Cancer Drug Program (HCDP) Prescription, 2012/13-2015/16
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Chapter 4:
Prevalence of OAA Users and OAA
Prescription Rates in Manitoba
Overall, the prevalence of OAA users among Manitobans with a cancer diagnosis
increased over the study period. Prevalence of Manitobans using OAAs for all
indications increased from 271.5 to 399 per 100,000 people over the course of
the study (from the first quarter of 2003/04 to the last quarter of 2015/16). The
most commonly used group of medications were hormonal agents, specifically
those used for breast cancer (e.g., tamoxifen).
We observed the saw-toothed pattern in prescription dispensing that is
typical for Manitoba when data are analyzed quarterly [51,52]. The pattern
demonstrated how patients tend to fill prescriptions at a higher rate in the first
quarter (before the end of the Pharmacare year on March 31), since they must
begin paying their income-based deductible again starting in April of each year
[30]. However, once the HCDP was launched in 2012, the quarterly saw-tooth
pattern for prescription dispensing was no longer observed, suggesting
that patients no longer felt the need to fill their OAA prescriptions at any
particular time of year.

Quarterly Prevalence of OAA Users Among
Manitobans with a Cancer Diagnosis
The overall prevalence of OAA users among Manitobans with a cancer diagnosis
increased from 222.3 to 328.9 per 100,000 Manitobans over the study period
(Figure 4.1). The increase was primarily due to an increase in the prevalence of
people using hormonal agents for the treatment of hormone receptor-positive
breast cancer; the prevalence of OAA users of this group of medications increased
from 153.8 to 231.1 per 100,000 people over the course of the study (Figure 4.2).
The impact of the HCDP was evaluated using a generalized linear model. When
compared to the time period before the HCDP was introduced, the relative
difference between the prevalence of OAA users from the highest quarter of
the year to the lowest quarter of the year was significantly greater than after the
HCDP was introduced (Relative Rate = 1.05 with upper and lower bounds
1.02-1.08, alpha 0.05, standard error 0.01, chi-squared value 13.37, p=0.003). This
suggests that the pattern of OAA user prevalence changed after the HCDP was
introduced. Under the Pharmacare plan (pre-2012), Manitobans were more likely
to be an OAA user early in the first quarter of the year so they could delay having
to pay a deductible. Once the HCDP was implemented (April 1, 2012 onwards),
patients no longer had to pay a deductible and there was no particular pattern
to when they used OAAs. A non-significant interaction (p=0.64) between HCDP
and year indicates that the annual increase in prevalence remained stable after
the implementation of the HCDP. We were unable to assess the impact of
the program on medication wastage, adherence or patient outcomes.
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Figure 4.1: Quarterly Prevalence of Oral Anticancer Agent Users Among Manitobans with a Cancer Diagnosis, 2003/04-2015/16
Per 100,000 people

Figure 4.2: Quarterly Prevalence of Hormone Therapy for Breast Cancer Users Among Manitobans with a
Cancer Diagnosis, 2003/04-2015/16
Per 100,000 people
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We observed a decrease in the prevalence of people who used traditional OAAs over the course of the study from 37.1
to 32.7 users per 100,000 people (Figure 4.3). Conversely, there was an increase in the prevalence of people who used
targeted OAAs. Prevalence of people who used targeted agents (protein kinase inhibitors) increased from 2.5 to 33.6 users
per 100,000 people (Figure 4.3). This aligns with an increase in the number of new targeted agents that have become
available in the last decade.
Figure 4.3: Quarterly Prevalence of Traditional and Targeted Oral Anticancer Agent Users Among Manitobans with a
Cancer Diagnosis, 2003/04-2015/16
Per 100,000 people
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We took a closer look at specific types of traditional and targeted OAAs. The prevalence of people who used alkylating
agents (traditional OAAs) decreased from 24.5 to 9.4 users per 100,000 people over the study period (Figure 4.4). The
prevalence of people who used antimetabolites (traditional OAAs) increased from 7.4 to 14.0 users per 100,000 people
(Figure 4.4). As nearly 100% of people who used protein kinase inhibitors (targeted OAAs) had a cancer diagnosis
linked to that use, prevalence did not change very much among this limited population. Over the course of the study,
the prevalence of protein kinase inhibitor users taking these drugs for their cancer increased from 2.5 to 26.8 users per
100,000 people (Figure 4.4).
Figure 4.4: Quarterly Prevalence of Oral Anticancer Agent Users by Drug Category Among Manitobans with a
Cancer Diagnosis, 2003/04-2015/16
Per 100,000 people
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The prevalence of people who used non-OAA medications covered by the HCDP also increased throughout the study
period. Overall, the number of non-OAA medications dispensed increased from 21,708 prescriptions in 2012/13 (at the
start of the HCDP) to 28,200 prescriptions in 2015/16. The quarterly prevalence of people who used these non-OAA
medications increased from 95.4 to 134.1 users per 100,000 people from the first quarter of 2012/13 to the last quarter
of 2015/16 (Figure 4.5). This increasing trend in the prevalence of non-OAA medication users was due to growing use of
metoclopramide, dexamethasone and ondansetron, which are all anti-nauseants used to treat nausea associated with any
type of cancer treatment (including intravenous chemotherapy).
Figure 4.5: Quarterly Prevalence of Users of Non-Oral Anticancer Agent Medications Among Manitobans with a
Cancer Diagnosis, 2012/13-2015/16
Per 100,000 people
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We observed a decrease in the prevalence of people who used traditional OAAs from 37.1 to 32.7 users per 100,000
people (a larger decrease over the study period than the prevalence of people in the general population using OAA for
non-cancer indications), and an increase in the prevalence of people who used targeted OAAs from 2.5 to 33.6 users per
100,000 people (Figure 4.3). The prevalence of people who used hormonal agents increased from 184.1 to 264.0 users
per 100,000 people (Figure 4.6).
Figure 4.6: Quarterly Prevalence of Hormonal Oral Anticancer Agent Users Among Manitobans with a
Cancer Diagnosis, 2003/04-2015/16
Per 100,000 people
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Figures 4.7-4.14 show the quarterly prevalence of people who used specific types of OAAs.

Types of Traditional OAAs

There was a decrease in the prevalence of people who used the alkylating agents chlorambucil (10.8 to 2.1 users per 100,000
people) and cyclophosphamide (7.7 to 2.9 users per 100,000 people) during the study period (Figure 4.7). The prevalence of
people who used antimetabolites increased over the study period, with capecitabine use increasing from 3.8 to 10.4 users per
100,000 people and 6-mercaptopurine increasing from 2.8 to 3.7 users per 100,000 people (Figure 4.8).
Figure 4.7: Quarterly Prevalence of Users of Alkylating Agents (Traditional Oral Anticancer Agents) Among Manitobans with a
Cancer Diagnosis, 2003/04-2015/16
Per 100,000 people

Figure 4.8: Quarterly Prevalence of Users of Antimetabolites (Traditional Oral Anticancer Agents) Among Manitobans with a
Cancer Diagnosis, 2003/04-2015/16
Per 100,000 people
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The prevalence of people who used hydroxyurea, an older traditional OAA, increased from 5.7 to 9.4 users per 100,000
Manitobans over the course of the study (Figure 4.9). There was quarterly variability in the prevalence of users before and
after the introduction of the HCDP in 2012. Although drugs like hydroxyurea are sometimes prescribed for non-cancer
indications, such as essential thrombocythemia and sickle cell anemia, here we determined the prevalence of users only
within the population of Manitobans with a cancer diagnosis.
Figure 4.9: Quarterly Prevalence of Users of Other Older Anticancer Agents (Traditional Oral Anticancer Agents) Among Manitobans
with a Cancer Diagnosis, 2003/04-2015/16
Per 100,000 people

26

Manitoba Centre for Health Policy

Rady Faculty of Health Sciences

University of Manitoba

Chapter 4: Prevalence of OAA Users and OAA Prescription Rates in Manitoba

Targeted OAAs
Nearly all users of protein kinase inhibitors were diagnosed with cancer. The most commonly used protein kinase inhibitor
was imatinib; the prevalence of people using this drug increased from 2.5 to 10.7 users per 100,000 people over the study
period (Figure 4.10). The generic form of imatinib was launched in Canada in 2013, at which time the prevalence of imatinib
users began to plateau, corresponding with increased use of other protein kinase inhibitors (particularly dasatanib) for
treatment of haematological malignancies.
Figure 4.10: Quarterly Prevalence of Users of Protein Kinase Inhibitors for Haematological Malignancies (Targeted Oral Anticancer
Agents) Among Manitobans with a Cancer Diagnosis, 2003/04-2015/16
Per 100,000 people
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The most common protein kinase inhibitor used for solid tumours (as opposed to haematological malignancies) was
sunitinib; the prevalence of people who used sunitinib increased from 0.90 to 3.3 users per 100,000 people over the
study period (Figure 4.11).
Figure 4.11: Quarterly Prevalence of Users of Protein Kinase Inhibitors for Solid Tumours (Targeted Oral Anticancer Agents) Among
Manitobans with a Cancer Diagnosis, 2006/07-2015/16
Per 100,000 people
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Hormonal OAAs

Bicalutamide was the most commonly used hormonal OAA for prostate cancer; the prevalence of bicalutamide users
increased from 24.0 to 26.4 users per 100,000 people over the course of the study (Figure 4.12). Bicalutamide is shown on
its own to be able to clearly observe the changes in the much lower rates of use of other hormonal OAAs (Figure 4.13).
The prevalence of abiraterone users increased from 0.5 users per 100,000 people in 2012 (when it first became available)
to 5.3 users per 100,000 people by to the fourth quarter of 2015/16 (Figure 4.13). Abiraterone rapidly replaced nilutamide,
flutamide and bicalutamide for many Manitoba patients using hormonal OAAs for prostate cancer.
Figure 4.12: Quarterly Prevalence of Users of Bicalutamide (Hormonal Oral Anticancer Agent) Among Manitobans with a Cancer
Diagnosis, 2003/04-2015/16
Per 100,000 people

Figure 4.13: Quarterly Prevalence of Users of Hormonal Oral Anticancer Agents for Prostate Cancer Among Manitobans with a Cancer
Diagnosis, 2003/04-2015/16
Per 100,000 people
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There was a dramatic shift in the use of breast cancer therapies over the study period. The prevalence of people who used
tamoxifen decreased from 119.9 to 73.8 users per 100,000 people, while the prevalence of people who used letrozole
increased from 7.0 to 120.0 users per 100,000 people (Figure 4.14).
Figure 4.14: Quarterly Prevalence of Users of Hormonal Oral Anticancer Agents for Breast Cancer Among Manitobans with a Cancer
Diagnosis, 2003/04-2015/16
Per 100,000 people

30

Manitoba Centre for Health Policy

Rady Faculty of Health Sciences

University of Manitoba

Chapter 4: Prevalence of OAA Users and OAA Prescription Rates in Manitoba

Non-OAA Medications Covered by the HCDP
The prevalence of users of non-OAA medications covered by the HCDP are presented in Figures 4.15 - 4.18. The most
common anti-nauseants used included metoclopramide and ondansetron (Figure 4.15). The steroid dexamethasone was
frequently prescribed as well (Figure 4.16). Steroids are used as active treatment for some central nervous system tumours
and myelomas; however, the majority of steroid use shown here was likely for supportive use in cancer patients, for
example, for nausea/vomiting, bowel obstruction, pain or palliative care.
Figure 4.15: Quarterly Prevalence of Users of Anti-Nauseant Medications Among Manitobans with a Cancer Diagnosis, 2012/13-2015/16
Per 100,000 people

Figure 4.16: Quarterly Prevalence of Users of Steroids Among Manitobans with a Cancer Diagnosis, 2012/13-2015/16
Per 100,000 people
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The use of megestrol (Figure 4.17) and methotrexate (Figure 4.18) have declined in recent years.
Figure 4.17: Quarterly Prevalence of Users of Supportive Care Medications Among Manitobans with a Cancer Diagnosis,
2012/13-2015/16
Per 100,000 people

Figure 4.18: Quarterly Prevalence of Users of Medications for Disease Treatment Among Manitobans with a Cancer Diagnosis,
2012/13-2015/16
Per 100,000 people
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OAA Prescription Rates Among Manitobans with a Cancer Diagnosis
The impact of the HCDP on the number of OAA prescriptions was evaluated using a generalized linear model. When
compared to the time period before the introduction of the HCDP, the difference between prescription rates from the
highest quarter of the year to the lowest quarter of the year was significantly greater than after the introduction of the
HCDP (Relative Rate=1.16 with upper and lower bounds 1.14-1.18, standard error 0.01, chi-squared 251.81, p=<0.0001).
This suggests that the timing of OAA prescription among Manitobans with a cancer diagnosis changed after the HCDP
was introduced. Under the Pharmacare plan (pre-2012), Manitobans filled prescriptions early in the year to delay having
to pay a deductible. Once the HCDP was implemented (April 1, 2012 onwards), patients no longer had to pay a deductible
and there was no particular pattern to when they filled their prescriptions. The impact the launch of the HCDP had on the
prevalence of OAA users (Figure 4.19) was more pronounced than on the rate of OAA prescriptions (Figure 4.20 and 4.21).
This suggests that some prescriptions that were not part of the HCDP (for example, prescriptions for hormonal therapies
that were prescribed by family physicians as continuation of therapy) may have affected this analysis. We were unable to
assess the impact of the policy on medication wastage, adherence or patient outcomes.
Figure 4.19: Quarterly Prevalence of Oral Anticancer Agent Prescriptions Among Manitobans with a Cancer Diagnosis, 2003/04-2015/16
Per 100,000 people
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Figure 4.20: Quarterly Rate of Traditional and Targeted Oral Anticancer Agent Prescriptions Among Manitobans with a Cancer
Diagnosis, 2003/04-2015/16
Per 100,000 people

Figure 4.21: Quarterly Rate of Hormonal Oral Anticancer Agent Prescriptions Among Manitobans with a Cancer Diagnosis,
2003/04-2015/16
Per 100,000 people
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Chapter 5:
Cancer Diagnosis Patterns
Among OAA Users
Percentage of OAA Users with Specific
Cancer Diagnoses
For this analysis, the population was OAA users with a cancer
diagnosis. We used 3-digit codes from physician visits (ICD-9-CM)
or hospitalizations (ICD-10-CA) up to one year prior to the first OAA
prescription in the study period to describe the cancer types with which
OAA users were diagnosed. We compared 2004/05 (or the first year that
data was available) to 2014/15.
The percentage of OAA users with a particular cancer diagnosis ICD code
varied by medication. For medications with many indications, such as the
alkylating agent cyclophosphamide, 26.1% of cyclophosphamide users
in 2004/05 were diagnosed with multiple myeloma, and this increased
to 45.7% in 2014/15. Other medications had narrower indications, such
as bicalutamide (a hormonal medication for prostate cancer). In 2004/05,
89.5% of bicalutamide users were diagnosed with prostate cancer, and this
increased to 94.6% in 2014/15.
Further results of this analysis are presented in Appendix 3.
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Medication Use by Cancer Type
For this analysis, the population was OAA users or users of non-OAA medications covered by the HCDP with a specific
cancer diagnosis. We determined the percentage of this population who were diagnosed with several specific and common
cancer types (prostate, breast and colorectal cancer) [39] and who filled prescriptions for OAA and non-OAA medications
covered by the HCDP within the first year of that cancer diagnosis.
For prostate cancer, the most commonly used medication was bicalutamide (Figure 5.1). The majority of Manitobans
diagnosed with prostate cancer did not receive any OAAs, as the primary treatment for this type of cancer is
radiation or surgery.
Figure 5.1: Most Commonly Used Oral Anticancer Agents Among Manitobans Diagnosed with Prostate Cancer, 2003/04-2014/15
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In contrast, Manitobans diagnosed with breast cancer filled prescriptions for many different types of OAAs and non-OAA
medications covered by HCDP. Letrozole and tamoxifen were the most common, although numerous anti-nauseants
were used as well (Figure 5.2 and 5.3).
Figure 5.2: Most Commonly Used Oral Anticancer Agents Among Manitobans Diagnosed with Breast Cancer, 2003/04-2014/15

Figure 5.3: Most Commonly Used Non-Oral Anticancer Agent Medications Among Manitobans Diagnosed with Breast Cancer,
2003/04-2014/15
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For Manitobans diagnosed with colorectal cancer, the most commonly prescribed non-OAA medications covered by HCDP
were anti-nauseants such as metoclopramide and steroids such as dexamethasone or prednisone (Figure 5.4).
Figure 5.4: Most Commonly Used Non-Oral Anticancer Agent Medications Among Manitobans Diagnosed with Colorectal Cancer,
2003/04-2014/15
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Chapter 6:
Pharmacy and Prescription
Fill Characteristics
For this analysis, the population was OAA users with a cancer diagnosis.
To examine fill patterns (at de-identified pharmacies), we first identified
cancer patients’ usual pharmacy for the year prior to their first OAA
prescription. We determined the distance from each patients’ residence to
their usual pharmacy and compared fill patterns for the three types of OAAs
(traditional, targeted and hormonal).

Pharmacy Characteristics
For most patients (38.6%), the usual pharmacy prior to filling an OAA
prescription was a Food store/Mass Merchandiser, followed by 33.1% whose
usual pharmacy was an Independent pharmacy (Table 6.1). After patients
received their first OAA prescription, this pattern shifted slightly, with more
OAA prescriptions being filled at Banner/Franchise/Chain pharmacies
(p<0.001 for both the first and subsequent OAA prescriptions when compared
to usual pharmacy). The pattern shifted for both traditional and targeted
OAAs; a greater number of first and subsequent targeted OAAs were
filled at Banner/Franchise/Chain pharmacies than at the usual pharmacy
(p<0.001 for all comparisons to usual pharmacy).
A very small minority (1.2%) of cancer patients had a usual pharmacy with
close proximity to a cancer centre (Table 6.1). This percentage increased
most dramatically for patients using traditional OAAs (approximately 12%;
p<0.001 for first and subsequent prescriptions when compared to usual
pharmacy) and targeted OAAs (nearly 19%; p<0.001 for first and subsequent
prescriptions when compared to usual pharmacy) (Table 6.2).
Over half of cancer patients (53.4%) had a usual pharmacy that was a
pharmacy offering a rewards program (Table 6.1). For first prescriptions for
traditional and targeted OAAs, the percentage filled at a rewards pharmacy
increased slightly to approximately 60% (p<0.001 for first and subsequent
prescriptions for traditional and targeted therapies when compared to
usual pharmacy) (Table 6.2).
The median distance to a patient’s usual pharmacy was 1.82 km. This
increased very slightly to 2.08 km for the first OAA and 1.96 km for subsequent
OAA prescriptions (Table 6.1). The median distance from home to the
pharmacy for the first dispensation of traditional and targeted OAAs was
further than for hormonal OAAs, likely due to the nature of prescribing these
medications. Traditional and targeted therapies would typically be prescribed
by specialists as part of active treatment for cancer, whereas chronic hormonal
therapies could generally be prescribed by family practitioners (Table 6.2).
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Table 6.1: Overall Oral Anticancer Agent Pharmacy Fill Patterns, 2003/04-2014/15
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Table 6.2: Oral Anticancer Agent Pharmacy Fill Patterns by Drug Group, 2003/04-2014/15
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Most patients filled their first OAA at their usual pharmacy. Where patients filled their first OAA varied by OAA medication
group; a greater proportion of first prescriptions for traditional and targeted OAAs were filled at pharmacies that were not
the usual pharmacy than hormonal OAAs (Table 6.3). A total of 36.8% of new users of traditional OAAs and 44.5% of new
users of targeted OAAs filled their first OAA at a pharmacy that was not their usual pharmacy.
Table 6.3: Prescription Fill Patterns for Oral Anticancer Agents, 2003/04-2014/15

Individuals who filled a first prescription for a traditional or targeted OAA were more likely to change pharmacies for both
first and subsequent prescriptions than who filled a first prescription for a hormonal OAA (Table 6.4). Individuals filling
prescriptions for traditional and targeted OAAs were more likely than those filling hormonal OAAs to change pharmacies
for their OAA only in the first year filling that prescription than they were to change pharmacies for all medications. The
demographics for individuals included in this analysis are included in Appendix 2. “Demographics for All Manitobans
Included in the Prescription fill pattern analysis”
Table 6.4: Estimated Odds Ratios of Pharmacy Use Patterns, 2003/04-2014/15
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Prescription Fill Characteristics
The average number of prescriptions filled per year is presented in Table 6.5. The population for this analysis is OAA
users with a cancer diagnosis. When examined by medication group, Manitobans filled more prescriptions annually for
targeted and non-OAA therapies than for traditional and hormonal. Since a prescription can be for any number of days,
we evaluated prescription-filling patterns according to the number of days supplied per prescription per year to more
accurately reflect the duration of prescription by category. Prescriptions for hormonal medications were for the longest
duration, followed by targeted, then traditional, and then prescriptions for non-OAA medications covered by the HCDP.
The context of the very different indications of these classes of medications should be taken into consideration when
interpreting these findings. For example, active treatment for cancer (such as traditional and targeted therapies) is very
often closely monitored, and these medications are generally only prescribed for a duration of one month. Hormonal
therapies (such as for breast cancer) are generally used for a longer duration to prevent recurrence. Finally, non-OAA
medications, such as anti-nauseants, are generally prescribed “as needed,” for instance, in the days immediately after an
intravenous chemotherapy treatment. This is evident from the relatively fewer days non-OAA medications are supplied per
prescription and per user. Additionally, since the number of days supplied is entered by the pharmacist, and since patients
take supportive medications, such as anti-nauseants, as needed, the days supplied listed on the prescription may not be
reflective of the days supplied that the patient actually consumed the medication.
Table 6.5: Average Annual Number of Prescriptions Filled and Days Supplied for Manitobans with a Cancer Diagnosis, by Drug Group,
2003/04-2015/16
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When examined by medication type, antimetabolites and lenalidomide (traditional OAAs), as well as protein kinase
inhibitors (targeted OAAs) have the highest number of prescriptions per year, while plant alkaloids (traditional OAAs) and
medications for prostate cancer (hormonal agents) have the lowest (Table 6.6). When assessed by medication group, the
prescriptions given for the longest duration were for hormonal therapies for breast cancer, and the shortest duration were
for antimetabolites. There were insufficient prescriptions for plant alkaloids to make an accurate comparison.
Table 6.6: Average Annual Number of Prescriptions Filled and Days Supplied for Manitobans with a Cancer Diagnosis, by Drug Category,
2003/04-2015/16
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Chapter 7:
Costs of OAA Prescriptions
For this analysis the population was OAA users with a cancer diagnosis.
We determined annual total prescription spending for all payers by each
medication group for OAAs (traditional, targeted, and hormonal). We also
describe total ingredient cost, annual professional dispensing fee, annual
cost per prescription (total cost, ingredient cost and professional fee), and
annual total prescription cost per user per day (sum of total cost divided
by sum of total days supplied in a year). All costs were adjusted for inflation
using the consumer price index and presented in 2015 Canadian dollars
[50]. This analysis was performed only for OAA users with a cancer diagnosis
in the year of or the year prior to their first OAA prescription.
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In 2015/16, there were 6,281 OAA users with a cancer diagnosis, almost 38,000 prescriptions, and the total cost exceeding
$26 million dollars (Table 7.1). The total expenditures on this category of medications increased almost four-fold over
the study period from nearly $7 million in 2003 to over $26 million in 2015. The overall cost per user for traditional and
hormonal drugs was less than $5,000, while targeted drugs were more than $30,000 per user (Figure 7.1).
Table 7.1: Cost of Oral Anticancer Agents Used by Manitobans with a Cancer Diagnosis, 2003/04-2015/16
Adjusted for inflation using the Consumer Price Index; all dollar values are in 2015 dollars

Figure 7.1: Cost Per User Among Manitobans with a Cancer Diagnosis, 2003/04-2015/16
Adjusted for inflation using the Consumer Price Index; all dollar values are in 2015 dollars
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When broken down by medication group, the number of users of traditional OAAs was similar over each of the study years,
as were the mean cost per user per year and the number of prescriptions per year (Table 7.2). By contrast, the number of
users and number of prescriptions of targeted OAAs increased more than ten-fold from the first year of the study to the
last, due to an increase in the number of users and in availability of these medications (Table 7.3). Since the mean cost per
user per year for targeted OAAs was approximately $30,000 over all study years, the total cost increased from almost $2
million in 2003/04 to almost $19 million in 2015/16 (Table 7.3).
Table 7.2: Cost of Traditional Oral Anticancer Agents Used by Manitobans with a Cancer Diagnosis, 2003/04-2015/16
Adjusted for inflation using the Consumer Price Index; all dollar values are in 2015 dollars

Table 7.3: Cost of Targeted Oral Anticancer Agents Used by Manitobans with a Cancer Diagnosis, 2003/04-2015/16
Adjusted for inflation using the Consumer Price Index; all dollar values are in 2015 dollars
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The number of users and prescriptions for hormonal OAAs increased steadily over the study period, and comprised the
greatest proportion of users and prescriptions of all OAAs (Table 7.4). The cost per user increased over the study period,
as did the total cost. However, as cost per user per year was relatively inexpensive compared to traditional and targeted
therapies, the total expenditure on the thousands of prescriptions for hormonal OAAs to treat breast and prostate cancer
was far less than for targeted OAAs for most of the study period (Figure 7.2).
Table 7.4: Cost of Hormonal Oral Anticancer Agents Used by Manitobans with a Cancer Diagnosis, 2003/04-2015/16
Adjusted for inflation using the Consumer Price Index; all dollar values are in 2015 dollars

Figure 7.2: Cost of Oral Anticancer Agent and Non-Oral Anticancer Agent Prescription Fills per Year Among Manitobans with a Cancer
Diagnosis, 2003/04-2015/16
Adjusted for inflation using the Consumer Price Index; all dollar values are in 2015 dollars
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Total Cost per User per Day of Therapy
As prescriptions can be for any duration of therapy, we calculated cost per user per day of therapy (Tables 7.5-7.8). Mean
cost per user per day of therapy ranged from less than $6 per day for hormonal OAAs (Table 7.8), to $30-$50 per day
for traditional OAAs with a decrease over time (Table 7.6), to greater than $130 for targeted OAAs with an increase over
time (Table 7.7). Notably, the medication group of traditional OAAs includes lenalidomide and pomolidomide, which are
immunomodulating agents for myeloma and are very costly (more than $300 per day) [35,53].
Table 7.5: Cost of Oral Anticancer Agents per User per Day of Therapy (All Oral Anticancer Agents), 2003/04-2015/16
Adjusted for inflation using the Consumer Price Index; all dollar values are in 2015 dollars

Table 7.6: Cost of Oral Anticancer Agents per User per Day of Therapy (Traditional Oral Anticancer Agents), 2003/04-2015/16
Adjusted for inflation using the Consumer Price Index; all dollar values are in 2015 dollars
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Table 7.7: Cost of Oral Anticancer Agents per User per Day of Therapy (Targeted Oral Anticancer Agents), 2003/04-2015/16
Adjusted for inflation using the Consumer Price Index; all dollar values are in 2015 dollars

Table 7.8: Cost of Oral Anticancer Agents per User per Day of Therapy (Hormonal Oral Anticancer Agents), 2003/04-2015/16
Adjusted for inflation using the Consumer Price Index; all dollar values are in 2015 dollars

50

Manitoba Centre for Health Policy

Rady Faculty of Health Sciences

University of Manitoba

Chapter 7: Costs of OAA Prescriptions

Total Cost per Prescription
Costs per prescription are presented in Tables 7.9-7.17. As prescriptions can be for any duration of therapy (including as
little as 1 day), this measure must be interpreted with caution. Prescription costs are further broken down by ingredient
cost and professional fee costs. These are presented separately for each medication group.
While the mean professional fee per prescription was slightly higher for the class of targeted OAAs (approximately $140 per
prescription) (Table 7.14) compared to traditional OAAs (approximately $30 per prescription) (Table 7.11) and hormonal
OAAs (approximately $13 per prescription) (Table 7.17), the maximum professional fees per prescription for targeted OAAs
exceeded $1,000. However, this occurred for only a few outliers; the median fee for targeted OAAs was $81.82, and the 75th
percentile was $200.62. The 90th percentile was $331.93; the 95th percentile was 395.96 and the 99th percentile was $779.61.
Table 7.9: Overall Cost per Prescription of Traditional Oral Anticancer Agents, 2003/04-2015/16
Adjusted for inflation using the Consumer Price Index; all dollar values are in 2015 dollars

Table 7.10: Ingredient Cost per Prescription of Traditional Oral Anticancer Agents, 2003/04-2015/16
Adjusted for inflation using the Consumer Price Index; all dollar values are in 2015 dollars
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Table 7.11: Professional Fee Cost per Prescription of Traditional Oral Anticancer Agents, 2003/04-2015/16
Adjusted for inflation using the Consumer Price Index; all dollar values are in 2015 dollars

Table 7.12: Overall Cost per Prescription of Targeted Oral Anticancer Agents, 2003/04-2015/16
Adjusted for inflation using the Consumer Price Index; all dollar values are in 2015 dollars
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Table 7.13: Ingredient Cost per Prescription of Targeted Oral Anticancer Agents, 2003/04-2015/16
Adjusted for inflation using the Consumer Price Index; all dollar values are in 2015 dollars

Table 7.14: Professional Fee Cost per Prescription of Targeted Oral Anticancer Agents, 2003/04-2015/16
Adjusted for inflation using the Consumer Price Index; all dollar values are in 2015 dollars
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Table 7.15: Overall Cost per Prescription of Hormonal Oral Anticancer Agents, 2003/04-2015/16
Adjusted for inflation using the Consumer Price Index; all dollar values are in 2015 dollars

Table 7.16: Ingredient Cost per Prescription of Hormonal Oral Anticancer Agents, 2003/04-2015/16
Adjusted for inflation using the Consumer Price Index; all dollar values are in 2015 dollars
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Table 7.17: Professional Fee Cost per Prescription of Hormonal Oral Anticancer Agents, 2003/04-2015/16
Adjusted for inflation using the Consumer Price Index; all dollar values are in 2015 dollars

www.mchp.ca

55

Outpatient Oral Anticancer Agents in Manitoba

56

Manitoba Centre for Health Policy

Rady Faculty of Health Sciences

University of Manitoba

Chapter 8: Health Services Use

Chapter 8:
Health Services Use
We described the health services use of OAA users diagnosed with
cancer by calculating the number of physician visits they made and
determining the percentage who experienced at least one inpatient
hospitalization while they were OAA users. Each year a person was
determined to be an OAA user, they contributed to the number of visits
or hospitalizations for the year.
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Ambulatory Visits
Those receiving traditional OAAs had the highest rate of ambulatory physician visits, followed by those receiving targeted
and hormonal agents (Figure 8.1). Ambulatory physician visit rates by age and sex are presented in Appendix 4. Overall,
ambulatory physician visit rates were highest among OAA users in the youngest age category, and among those receiving
prescriptions for traditional OAAs. Ambulatory physician visit rates among female patients receiving hormonal OAAs were
consistently lower for than among males.
Figure 8.1: Crude Annual Ambulatory Visit Rate for Oral Anticancer Agent Users Among Manitobans with a Cancer Diagnosis, by Drug
Group, 2003/04-2015/16
Rate per user
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Inpatient Hospitalizations
Overall, the percentage of OAA users diagnosed with cancer who experienced at least one hospitalization was highest
among OAA users receiving prescriptions for traditional OAAs (Figure 8.2). Not surprisingly, these rates are considerably
higher than in the general population. Inpatient hospitalization rates by age and sex are presented in Appendix 5. The
patterns of rates of hospitalization for different medication groups varied by age, and were consistently lower among
females receiving hormonal OAAs than among males.
Figure 8.2: Crude Inpatient Hospitalization Rate for Oral Anticancer Agent Users Among Manitobans with a Cancer Diagnosis, by Drug
Group, 2003/04-2015/16
Per 100 people
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Chapter 9:
Discussion, Conclusions and
Policy Recommendations
Discussion
Prevalence of OAA Use
Similar to what others have observed [8,54], we found an overall increase in
the Manitoban population’s use of OAAs over time. OAAs are a diverse group
of medicines used for many different indications. This increased use reflects
a greater availability of medications to treat a variety of malignancies.
There was a steady increase in the use of targeted OAAs and of hormonal
therapies for breast and prostate cancer, while use of traditional OAAs
plateaued (except for lenalidomide/pomolidamide use, which increased).
Changes in diagnosis patterns, cancer incidence, and availability of
OAAs impacted these trends. It is important to note that within each
of the medication groups (traditional, targeted and hormonal), there is
significant heterogeneity in terms of the types of cancers these OAAs
are used for. Additionally, within each type of cancer, the role of OAAs
within the therapeutic pathway differs. For example, some OAAs for some
cancers replace intravenous chemotherapy, and some OAAs for some
cancers are used together with intravenous therapy. Although a different
categorization of medications, for example, medication use by cancer,
would be informative, such a review is beyond the scope of this project.

Pharmacy Fill Patterns
Our study provides evidence that a small number of patients changed
pharmacies upon receipt of a prescription for a new OAA. This was most
evident in those receiving targeted OAAs. This practice could be the result of
patients switching to pharmacies located closer to a cancer centre, meaning
increased convenience for patients, greater pharmacist expertise, and better
medication availability (for example, lenalidomide is only available at a single
pharmacy in Manitoba due to a controlled distribution program). It could
also reflect the reluctance of some pharmacies to obtain such a costly stock
item. More new users of targeted and traditional OAAs filled prescriptions
at Banner/Franchise/Chain (e.g., Shopper’s Drug Mart) than at their usual
pharmacy. This change in pharmacy choice could also be due to patients
wanting to switch to pharmacies closer to a cancer centre (3 of 4 pharmacies
close to a cancer centre are in the Banner/Franchise/Chain category).
Another aspect of pharmacy fill patterns is the pharmacy reward system
offered at many community pharmacies. In professional colleges, the
use of such reward or inducement programs is controversial [55]. Some
stakeholders have expressed concerns that inducement programs may
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have deleterious health effects and could potentially
be unsafe and unethical [56]. We observed an increase
in the use of rewards pharmacies upon receipt of
OAAs, particularly with the more costly traditional and
targeted classes of OAAs. This could mean that patients
are switching to rewards pharmacy to receive benefits
related to costly OAAs. Very little scientific literature has
described the impact of community pharmacy-based
inducement programs and patient outcomes. Simpson et
al. found that diabetes or hypertension patients in Alberta
who filled new prescriptions for statins (a class of drug
that reduces cholesterol levels) at community pharmacies
offering inducement programs had better adherence
than those who filled prescriptions at other types of
pharmacies. Filling a statin prescription at an inducement
pharmacy was not directly associated with a higher risk
of adverse health outcomes [57]. Future work in Manitoba
could examine the impact of rewards pharmacy on
adherence to OAAs and associated patient outcomes.
We were unable to assess possible reasons for pharmacy
switching due to the nature of administrative data
research; future work could explore reasons for pharmacy
switching from a patient perspective and measure the
impact of switching on patient outcomes.
In an effort to balance patient safety and convenience,
policy makers must consider a trade-off between patients
travelling to (or pharmacies shipping medication to)
certain centralized pharmacies where specialized
services are offered, and patients receiving those
services at a known pharmacy but where the pharmacist
may lack specialized clinical expertise. Some evidence
suggests that community pharmacists generally lack
the expertise to prepare and dispense OAAs; a survey of
Canadian community pharmacists found that many lack
knowledge of cancer treatment and do not have specific
training in oncology medications or diseases [19]. And
while pharmacists with oncology expertise working
at CancerCare Manitoba and oncology nurses play an
important role in the care of patients receiving OAAs in
the community, these health professionals may not be
able to keep up with the demands of this rapidly growing
population of patients. Given the potential for prescribing
errors, medication administration errors, and the potential
for harm with OAAs (relative to many other medications),
there have been calls for specialized pharmacies in
order to prevent patient harm related to OAAs [19,28].
In many cancer centres, specialized pharmacists educate
and counsel patients on new OAA prescriptions,
perform medication reconciliation to evaluate patients
for medication interactions, and assess toxicity and
adherence between cycles of chemotherapy [58]. A
recent systematic review on interventions to improve oral
chemotherapy safety and quality suggests that effective
programs should include personal contact with patients
during the first several weeks of therapy with OAAs [59].
This underscores the importance of a care team to ensure
safe and effective use of OAAs.
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In Manitoba, community pharmacists can use the
Drug Program Information Network (DPIN) to see
all prescriptions that patients have filled in the past
six months through the prescription drug database.
Therefore, a pharmacist dispensing an OAA at a new
pharmacy can check for potential drug-drug interactions;
this check is outside pharmacy-specific software as
would be the case if a patient filled the OAA at the usual
pharmacy. This factor, combined with pharmacist lack of
familiarity with the patient and possibly the drug may
place the patient at risk of medication misadventure.
Having multiple prescriptions at multiple pharmacies
could also lead to lack of adherence, misaligned fill
schedules or lack of understanding of refill schedules and
special instructions.
Without a clear and well-established framework for
community pharmacy clinical expertise and insight,
attention to dispensing, and education and follow-up for
OAAs, there is potential for medication misadventure.
National practice standards have been developed in
order to ensure appropriate handling of these important
prescriptions, and pharmacist expertise is key [60]. In
the absence of information related to indication and
pertinent lab or clinical information (such as prior dose
modification), the appropriateness of a specialized OAA
prescription is difficult for a community pharmacist to
assess. Manitoba previously lacked information on the
impact of type or location of community pharmacies on
patient outcomes, and this current work is an important
first step in order to describe where and how often
Manitobans are filling prescriptions for OAAs. Healthcare
provider education will continue to be important to
balance access to medications with safe and appropriate
OAA use, including communication with the healthcare
team about medication management and accessible and
appropriate drug information [61].

Health Services Use
The patterns of health services use that we observed were
generally as we expected. We observed the lowest rates
of physician visits for females with breast cancer taking
hormonal therapies, which would be expected given the
chronic nature of this largely preventative therapy. Health
services use depends on both the underlying cancer and
the impact of the OAAs on the cancer and side-effect
profile. Good patient education and pre-emptive
supportive medication prescribing can improve
patient quality of life and reduce healthcare system
use. Hospitalizations were, as expected, much higher
than in the general population. There is no indication
of how often the hospitalizations were related to the
OAAs or their side-effects. It is encouraging that there
are no increases in hospitalization that were temporally
associated with the increased use of OAAs.
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Costs of OAA Prescriptions
The costs of cancer therapies, including OAAs, have
risen dramatically over the past decade, largely due to
the availability and uptake of new targeted therapies
[13,14,62]. With costs of up to approximately $400 per
day of therapy, it is important to consider the impact
that targeted OAAs can have on provincial pharmacare
programs. In Manitoba, a rigorous approval process is
required before a medication is funded by Pharmacare.
Formulary decisions are generally informed by the
Canadian Association for Drugs and Technology in
Health (CADTH) Pan-Canadian Oncology Drug Review
(pCODR) review. The HCDP also ensures that each
prescription covered is reviewed on a case-by-case basis
for appropriate indication and context of prescribing.
(As a reminder, Manitoba has universal income-based
medication coverage for pharmaceuticals, but the HCDP
eliminates the family income-based deductible for OAAs
and select non-OAA medications).
In the context of a public payer such as Manitoba
Pharmacare or the HCDP, the range of professional fees
charged in Manitoba for targeted OAAs was important
to note. Although fee maximums can vary with private
insurance, the majority of prescriptions in this study were
covered through Pharmacare or the HCDP, which is also
paid for by Manitoba Health. With no cap on professional
fees during the study period, a small proportion of
pharmacies charged over $1,000 per prescription to
dispense targeted OAAs. Outside of these relatively few
cases, the markup was about 6% for traditional, 9% for
hormonal, and 3% for targeted OAAs. A dispensing fee cap
implemented in Manitoba in August 2017 will limit the
maximum professional fee per prescription to $30 [63].

Home Cancer Drug Plan Impact
The HCDP covered the cost of 190,847 deductible-free
prescriptions from inception in 2012 to the end of 2015/16.
The saw-toothed pattern of seasonal prescription filling
for OAAs was eliminated after the implementation of the
HCDP. While it makes sense that most patients would be
diligent about filling their cancer therapy prescriptions at
all times, the change in timing of prescription fill patterns
we observed provides evidence that the program impacted
how and when patients filled these prescriptions. We
were not able to explore the impact of this change on
OAA adherence, including primary non-adherence where
patients have a prescription written but never filled, due
to limitations of the administrative data. This analysis
would require reconciliation between prescriptions in the
CancerCare Manitoba Electronic Medical Record with the
dispensations recorded in DPIN.

Limitations of
Administrative Data
All data used in this report are derived from Manitobans’
contacts with the healthcare system. The DPIN system
contains records of prescriptions dispensed from
outpatient dispensaries. Because not everybody who
seeks medical attention and receives a prescription for
a medication actually fills the prescription, our analyses
may underestimate the number of prescriptions written
for OAAs and non-OAA medications covered by the HCDP.
Medication use not captured in the DPIN system may
include physician samples, although the possibility is low
for these types of medications. There are some systems
of compassionate use or dispensing outside of DPIN
system for OAAs; notable examples include thalidomide,
which is dispensed through a pharmaceutical company,
and oral fludarabine, which is not included in DPIN as it is
dispensed through the CancerCare Manitoba pharmacy.
The DPIN system does not contain records on Manitobans
who are incarcerated or members of the RCMP; however,
these individuals make up a very small proportion of
the Manitoba population (<1%). It should be noted that
approximately 25% of personal care homes in Manitoba
do not fill prescriptions at community pharmacies, and are
therefore also not included in the DPIN system.
We presented prevalence of OAA use as crude population
rates to help standardize by population size, but we did
not present age standardized rates to account for changing
population demographics over the study period.
For several analyses, we used administrative data to
determine medical diagnosis of cancer or other conditions.
The use of administrative data may have caused us to
underestimate the prevalence of a given condition in the
population, because it requires a patient to seek contact
with the healthcare system to receive a diagnosis. Some
diagnoses may have been missed if a physician visits
resulted in a single billing code that masked the diagnosis.
There is also a small potential for underestimating or
overestimating a given condition due to misclassification.

Conclusions and Policy
Recommendations
The use of OAAs and the expenses associated with these
medications has increased significantly over the years.
We observed that the launch of the HCDP altered the
prescription filling patterns of OAAs in Manitoba. Starting
to fill an OAA prescription was associated with changing
pharmacies for some Manitobans. In seeking to balance
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convenient access to important medications with access to
clinical expertise, policymakers could consider making an
‘expert’ pharmacist or pharmacy available for dispensing
certain medications (e.g., targeted oral chemotherapy);
this would ensure optimal pharmacist expertise and open
prescriber/pharmacist/patient communication to monitor
for safety and efficacy. This recommendation would need to
be balanced with ensuring that patients in rural and remote
areas, where an ‘expert’ pharmacist might not always be
available, continue to have access to important medications.
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Appendices
Appendix 1: Prescriptions Among Manitobans
with a Cancer Diagnosis
Appendix Figure 1.1: Quarterly Prevalence of Oral Anticancer Agent Prescriptions Among Manitobans with a Cancer Diagnosis,
2003/04-2015/16
Per 100,000 people
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Appendix Figure 1.2: Quarterly Prevalence of People Using Hormone Therapy for Breast Cancer Among Manitobans with a Cancer
Diagnosis, 2003/04-2015/16
Per 100,000 people

Appendix Figure 1.3: Quarterly Prevalence of Non-Oral Anticancer Agent Prescriptions Among Manitobans with a Cancer Diagnosis,
2012/13-2015/16
Per 100,000 people
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Appendix Figure 1.4: Quarterly Prevalence of Alkylating Agent (Traditional Oral Anticancer Agents) Prescriptions Among Manitobans
with a Cancer Diagnosis, 2003/04-2015/16
Per 100,000 people

Appendix Figure 1.5: Quarterly Prevalence of Antimetabolite (Traditional Oral Anticancer Agents) Prescriptions Among Manitobans
with a Cancer Diagnosis, 2003/04-2015/16
Per 100,000 people
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Appendix Figure 1.6: Quarterly Prevalence of Other Older Anticancer Agent (Traditional Oral Anticancer Agents) Prescriptions Among
Manitobans with a Cancer Diagnosis, 2003/04-2015/16
Per 100,000 people

Appendix Figure 1.7: Quarterly Prevalence of Protein Kinase Inhibitors for Haematological Malignancies (Targeted Oral Anticancer
Agents) Prescriptions Among Manitobans with a Cancer Diagnosis, 2003/04-2015/16
Per 100,000 people
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Appendix Figure 1.8: Quarterly Prevalence of Protein Kinase Inhibitors for Solid Tumours (Targeted Oral Anticancer Agents)
Prescriptions Among Manitobans with a Cancer Diagnosis, 2003/04-2015/16
Per 100,000 people

Appendix Figure 1.9: Quarterly Prevalence of Prescriptions for Hormonal Oral Anticancer Agents for Prostate Cancer Among
Manitobans with a Cancer Diagnosis, 2003/04-2015/16
Per 100,000 people
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Appendix Figure 1.10: Quarterly Prevalence of Prescriptions for Bicalutamide (Hormonal Oral Anticancer Agent) Among Manitobans
with a Cancer Diagnosis, 2003/04-2015/16
Per 100,000 people

Appendix Figure 1.11: Quarterly Prevalence of Prescriptions for Hormonal Oral Anticancer Agents for Breast Cancer Among Manitobans
with a Cancer Diagnosis, 2003/04-2015/16
Per 100,000 people
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Appendix Figure 1.12: Quarterly Prevalence of Prescriptions for Steroids Among Manitobans with a Cancer Diagnosis, 2012/13-2015/16
Per 100,000 people

Appendix Figure 1.13: Quarterly Prevalence of Prescriptions for Anti-Nauseant Medications Among Manitobans with a Cancer
Diagnosis, 2012/13-2015/16
Per 100,000 people
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Appendix Figure 1.14: Quarterly Prevalence of Prescriptions for Medications for Disease Treatment Among Manitobans with a Cancer
Diagnosis, 2012/13-2015/16
Per 100,000 people

Appendix Figure 1.15: Quarterly Prevalence of Prescriptions for Celecoxib (Disease Treatment Home Cancer Drug Program)
Prescriptions Among Manitobans with a Cancer Diagnosis, 2012/13-2015/16
Per 100,000 people
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Appendix Figure 1.16: Quarterly Prevalence of Prescriptions for Supportive Care Medications Among Manitobans with a Cancer
Diagnosis, 2012/13-2015/16
Per 100,000 people
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Appendix 2: Demographics for All Manitobans Included in the
Prescription Fill Pattern Analysis
Appendix Table 2.1: Patient Demographics of OAA users with a Cancer Diagnosis Included in the Prescription Fill Pattern Analysis,
2004/05-2014/15
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Appendix 3: Percentage of OAA with Specific Cancer Diagnoses
Appendix Table 3.1: Alkylating Agents (Traditional Oral Anticancer Agents): Diagnosis of Prevalent Users in the Year prior to 1st
Prescription by Fiscal Year

Appendix Table 3.2: Antimetabolites (Traditional Oral Anticancer Agents): Diagnosis of Prevalent Users in the Year prior to 1st
Prescription by Fiscal Year
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Appendix Table 3.3: Other Older Anticancer Agents (Traditional Oral Anticancer Agents): Diagnosis of Prevalent Users in the Year prior
to 1st Prescription by Fiscal Year

Appendix Table 3.4: Protein Kinase Inhibitors for Haematological Malignancies (Targeted Oral Anticancer Agents): Diagnosis of
Prevalent Users in the Year prior to 1st Prescription by Fiscal Year
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Appendix Table 3.5: Protein Kinase Inhibitors for Solid Tumours (Targeted Oral Anticancer Agents): Diagnosis of Prevalent Users in
the Year prior to 1st Prescription by Fiscal Year

Appendix Table 3.6: Everolimus (Targeted Oral Anticancer Agents): Diagnosis of Prevalent Users in the Year prior to 1st
Prescription by Fiscal Year
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Appendix Table 3.7: Estrogen Receptor Positive Breast Cancer (Hormonal Oral Anticancer Agents): Diagnosis of Prevalent Users in the
Year prior to 1st Prescription by Fiscal Year

Appendix Table 3.8: Prostate Drugs (Hormonal Oral Anticancer Agents): Diagnosis of Prevalent Users in the Year prior to 1st
Prescription by Fiscal Year
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Appendix 4: Ambulatory Visit Rates Among Manitobans with a
Cancer Diagnosis
Appendix Figure 4.1: Annual Ambulatory Visit Rate for Oral Anticancer Agent Users Among Manitobans with a Cancer Diagnosis by Age
Group, 2003/04-2015/16
Rate per user
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Appendix Figure 4.2: Annual Ambulatory Visit Rate for Traditional Oral Anticancer Agent Users Among Manitobans with a Cancer
Diagnosis by Age Group, 2003/04-2015/16
Rate per user

Appendix Figure 4.3: Annual Ambulatory Visit Rate for Targeted Oral Anticancer Agent Users Among Manitobans with a Cancer
Diagnosis by Age Group, 2003/04-2015/16
Rate per user
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Appendix Figure 4.4: Annual Ambulatory Visit Rate for Hormonal Oral Anticancer Agent Users Among Manitobans with a Cancer
Diagnosis by Age Group, 2003/04-2015/16
Rate per user

Appendix Figure 4.5: Annual Ambulatory Visit Rate for Traditional Oral Anticancer Agent Users Among Manitobans with a Cancer
Diagnosis by Sex, 2003/04-2015/16
Rate per user

www.mchp.ca

87

Outpatient Oral Anticancer Agents in Manitoba
Appendix Figure 4.6: Annual Ambulatory Visit Rate for Targeted Oral Anticancer Agent Users Among Manitobans with a Cancer
Diagnosis by Sex, 2003/04-2015/16
Rate per user

Appendix Figure 4.7: Annual Ambulatory Visit Rate for Hormonal Oral Anticancer Agent Users Among Manitobans with a Cancer
Diagnosis by Sex, 2003/04-2015/16
Rate per user
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Appendix 5: Inpatient Hospitalization Rate Among Manitobans
with a Cancer Diagnosis
Appendix Figure 5.1: Crude Inpatient Hospitalization Rate for Oral Anticancer Agent Users Among Manitobans with a Cancer Diagnosis
by Age Group, 2003/04-2015/16
Per 100 people
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Appendix Figure 5.2: Crude Inpatient Hospitalization Rate for Traditional Oral Anticancer Agent Users Among Manitobans with a Cancer
Diagnosis by Age Group, 2003/04-2015/16
Per 100 people

Appendix Figure 5.3: Crude Inpatient Hospitalization Rate for Targeted Oral Anticancer Agent Users Among Manitobans with a Cancer
Diagnosis by Age Group, 2003/04-2015/16
Per 100 people
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Appendix Figure 5.4: Crude Inpatient Hospitalization Rate for Hormonal Oral Anticancer Agent Users Among Manitobans with a Cancer
Diagnosis by Age Group, 2003/04-2015/16
Per 100 people

Appendix Figure 5.5: Crude Inpatient Hospitalization Rate for Traditional Oral Anticancer Agent Users Among Manitobans with a Cancer
Diagnosis by Sex, 2003/04-2015/16
Per 100 people
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Appendix Figure 5.6: Crude Inpatient Hospitalization Rate for Targeted Oral Anticancer Agent Users by sex, 2003/04-2015/16
Per 100 people

Appendix Figure 5.7: Crude Inpatient Hospitalization Rate for Hormonal Oral Anticancer Agent Users Among Manitobans with a Cancer
Diagnosis by Sex, 2003/04-2015/16
Per 100 people
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