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ABSTRACT
Regulatory authorities in Canada have
expressed a vital need for pharmaco-
epidemiological data on long-term ef-
fectiveness, safety, and cost-benefit of
new therapies, particularly in compari-
son to currently available therapies, in
routine clinical practice to allow in-
formed decision making in listing new
therapies on formulary. We describe the
evolution of a new model of pharmaco-
surveillance involving a partnership be-
tween academic and community rheu-
matologists, government, and industry
whereby access to therapy is condition-
al on participation in an industry-fund-
ed pharmacosurveillance study that
assesses long-term effectiveness, safe-
ty, and cost-benefit. Though funded by
industry, the program is administered
by government and designed and oper-
ated at arms length from industry. The
clinic data sheets are available at www.
altarheum.com. The program also pro-
vides a sustainable model for promo-
ting observational research on thera-
peutics in general. 

Introduction
Rheumatic disease management has
changed dramatically in recent years,
particularly with new strategies of ear-
ly aggressive treatment to prevent joint
damage, and novel therapeutic regi-
mens that include new disease-modify-
ing drugs and biologic response modi-
fiers used alone or in combination. It is
anticipated that the need for pharma-
coepidemiological studies will increase
exponentially in the next decade as
rheumatologists will be required to
weigh the costs, adverse effects and
benefits of a growing number of expen-
sive new therapeutic agents in order to
make complex treatment decisions.
Furthermore, availability of this infor-
mation in unselected patient popula-
tions will increasingly constitute an es-
sential pre-requisite to regulatory ap-

proval in many jurisdictions around the
world. The purpose of this paper is to
present the development of a unique
model of pharmacosurveillance in the
Province of Alberta that not only pro-
motes research in this area but also pre-
sents a new model for access to and
health care delivery of new therapeutic
agents.

The existing landscape of pharma-
cosurveillance
Our understanding of the long-term
risks associated with biologic response
modifiers in rheumatic diseases has
come largely from spontaneous volun-
tary reporting and clinical trials with
open-label follow-up of trial partici-
pants. Clinical trials have a limited abi-
lity to document safety due to their rel-
atively small sample size, short dura-
tion and inclusion of highly selected
patients who differ from those treated
in usual practice with respect to comor-
bidities and cointerventions. Spontane-
ous reporting systems, such as the FDA
MedWatch, allow health professionals
and consumers to report serious prob-
lems that might be drug-related. Such
voluntary pharmacovigilance programs
are useful for generating alerts regard-
ing possible rare adverse events which
then require further study to confirm
the association and estimate risk using
administrative databases or specialized
disease registries or cohorts. Examples
of administrative databases include
those developed under Medicaid and
Health Maintenance Organizations in
the USA, Government Health Insur-
ance Plans in Canada, and the General
Practice Research Database in the Uni-
ted Kingdom. Administrative claims
data arise from a person’s use of the
health care system and, in some coun-
tries, it is possible to link medication
use from pharmacy databases with
health care utilization data and diag-
nostic information while respecting
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confidentiality (1). Advantages of pop-
ulation-based administrative databases
include the ability to conduct studies
relatively quickly and inexpensively,
the ability to study rare outcomes due
to the large sample size, low recall bias,
and the ability to calculate incidence
rates. However, claims data are not col-
lected for research purposes and this re-
sults in problems due to missing data.
For example, in-patient drug exposures
are often not captured and information
on important known confounders is not
available. In addition, diagnostic codes
may not be valid, leading to difficulty
in the meaningful interpretation of data
(2).
The best source of data for testing of
pharmaco-epidemiological hypotheses
are special purpose computerized pa-
tient registries and prospective longitu-
dinal observational cohort studies.
Since the introduction of biologic re-
sponse modifiers, registries of patients
treated with these agents have been
developed in Sweden (3), Spain (4), and
the United Kingdom (5). The National
Databank for Rheumatic Diseases
(NDB) is a large observational cohort
study of rheumatic disease outcomes
among patients treated with traditional
therapies as well as biological agents
(www.arthritis-research.org). While most
would agree that studies of this type are
important, it is often difficult to find a
stable source of funding to ensure their
long-term success. The existing regis-
tries have pieced together support
through grants from pharmaceutical
companies, research foundations, gov-
ernment and rheumatology societies.
An additional major limitation is that
these registries have not been adminis-
tratively organized to ensure that par-
ticipation is mandatory, raising con-
cerns related to selection bias. While it
is generally agreed that the pharmaceu-
tical industry should be responsible for
providing post-marketing safety data, it
is probably not appropriate for them to
collect these data, not only due to per-
ceived conflict of interest and often
limited duration of surveillance, but
also because many patients will be
treated with multiple biologic agents
over time which will not be captured by
their single agent registries.

Pharmacosurveillance–The Alberta
model 
The Alberta model involves a unique
partnership between government, in-
dustry and a group of academic and
community rheumatologists known as
the RAPPORT (Rheumatoid Arthritis
Pharmacovigilance Program and Out-
comes Research in Therapeutics)
Team. The evolution of our current pro-
gram and preliminary results are pre-
sented below.

The setting
Alberta has a population of just over 3
million with approximately two-thirds
residing in the two major centres (Cal-
gary and Edmonton) and the remaining
third in rural areas. All rheumatologists
practice in the two main centres which
each have a University with a medical
school. Alberta has a publicly funded
and administered health care system
that guarantees universal access to
medically necessary services. Under
the Canada Health Act, the Ministry of
Health and Wellness provides Alber-
tans with full coverage for health care
and maintains administrative claims
databases that document utilization of
health care resources. All patients over
age 65 receive medications free of
charge through Alberta Blue Cross, and
others are able to purchase coverage for
a nominal fee. 
Access to biological therapies for the
management of rheumatoid arthritis
(RA) in routine clinical practice has
proved to be a major challenge for Can-
adian rheumatologists, as in most other
countries. Although a federal agency,
the Therapeutics Products Directorate
(TPD), conducts a scientific review and
grants marketing approval for new
therapeutics, individual Canadian pro-
vinces also conduct scientific reviews
and decide whether new therapeutics
should be listed on the Provincial For-
mulary. This listing is mandatory for
reimbursement through provincial
health care insurance plans. The intro-
duction of biologic response modifiers
has caused considerable difficulty for
provincial drug formulary committees
due to their lack of familiarity with
these agents, the unprecedented costs
of these therapies for perceived non-

life threatening illnesses and the outcry
from patient organizations for immedi-
ate access to them. Though many pro-
vinces had undertaken to evaluate com-
parative effectiveness and cost-effec-
tiveness as the basis for decision mak-
ing, a recent survey of key provincial
formulary consultants across Canada
highlighted the lack of availability of
such data (6). An impressive finding of
the survey was the consistency of the
data requirements for the evaluation
process: long-term effectiveness and
safety in comparison to an active com-
parator, cost-effectiveness, and impact
on overall health care costs to the pro-
vince. Only one province reported hav-
ing criteria for determining whether a
drug is cost-effective and no province
reported that listing a drug was ever
conditional on a cost-effectiveness stu-
dy being conducted during its use in
routine clinical practice. The needs of
provincial formularies are not dissimi-
lar to those previously cited by other
regulatory agencies and their advisory
committees (e.g. the National Institute
for Clinical Excellence) (7). 

Implementation of the Pharmaco-
surveillance Program – Phase I
Prior to approval of biologic agents in
Alberta in 2003, patients failing tradi-
tional disease-modifying antirheumatic
drugs (DMARDs) were able to receive
infliximab from 2000 onwards through
a Special Access Program funded by
Schering Canada. Consecutive patients
commencing therapy with infliximab
for a clinical diagnosis of RA gave con-
sent to allow data collection. The Pro-
gram was based at the two academic
centres, although patients were referred
by both community- and University-
based rheumatologists for supervision
of infusions and data collection. Inflix-
imab was given according to the stan-
dard dosing schedule of 3 mg/kg IV at
weeks 0, 2, 6 and every 8 weeks there-
after. Dose adjustments and co-inter-
ventions were allowed according to
standard practice at the discretion of
the primary rheumatologist. At the Ed-
monton site, data was also collected by
the academic rheumatologists on con-
secutive patients starting either etaner-
cept (25 mg SC twice weekly) or leflu-
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nomide (20 mg PO daily) as a com-
parator group. This approach repre-
sents a new-user design (analogous to
an inception cohort) in order to avoid
the biases that can occur with the inclu-
sion of prevalent drug users, such as
the underestimation of adverse events
that occur early in the course of therapy
and adherence bias. Data collection
was not mandatory under the Special
Access Program, although both centres
collected data on a voluntary basis for
all patients, including basic demogra-
phics, disease duration and DMARD
history. Outcome variables included
tender and swollen joint counts, visual
analogue scales for pain and global
health assessed by the patient and phy-
sician, the Health Assessment Ques-
tionnaire or ClinHAQ, acute-phase re-
actants, and x-rays. Health-related qua-
lity of life was measured using the Me-
dical Outcomes Short Form 36 item
questionnaire (SF-36) and EuroQol.
Adverse events and co-medications
were updated and laboratory monitor-
ing was performed according to usual
clinical practice. Data was collected at
baseline, week 14 and every 6 months
thereafter, or more frequently if clini-
cally indicated. Upon drug discontinua-
tion, the date of the last dose and pri-
mary reason for stopping were record-
ed.

Implementation of Pharmaco-
surveillance Program – Phase II
A unique approach to the use of new
therapeutics was undertaken in Alberta
to address the data needs of the provin-
cial drug formulary whilst ensuring
access to therapy without incurring
cost to the taxpayer related to the pro-
cess of data collection. Formulary list-
ing for both infliximab and etanercept
was granted by Alberta Health on April
1, 2003 and was conditional on two key
requirements: 1. A province-wide phar-
macosurveillance study funded by
industry; 2. Mandatory participation in
the pharmacosurveillance study by
patients and their rheumatologists. In
addition, use of biologic agents is re-
stricted to RA patients who have failed
methotrexate, methotrexate combined
with another DMARD, and lefluno-
mide. 

Mandatory participation is administra-
tively organized by asking patients to
sign a consent form that is part of the
provincial access-to-therapy form and
by having rheumatologists sign the
same form indicating that they will par-
ticipate in the study. Furthermore, con-
tinuing provision of the therapeutic
agent is conditional on the rheumatolo-
gist providing data proving that certain
pre-specified efficacy outcomes have
been met. These include an ACR20 or a
DAS response, and a HAQ improve-
ment of ≥ 0.22 after 12 weeks of thera-
py. Maintenance of this response must
be documented every 6 months there-
after. It was possible to convince Alber-
ta Health of the feasibility of this ap-
proach because pharmacosurveillance
of RA patients on biologics had be-
come the norm in routine clinical prac-
tice during the period of the Special
Access Program for infliximab. Since
formulary listing, the majority (> 90%)
of patients treated with infliximab and
etanercept have had the cost of the drug
covered by the provincial health care
insurance plan through Alberta Blue
Cross with the remainder accessing the
drug via private insurance plans. Those
on private insurance plans were strong-
ly encouraged to participate as Alberta
Blue Cross indicated that the same data
would be required from such patients
should they ever switch to the govern-
ment plan. 
The design of the pharmacosurveil-
lance study was finalized after a com-
prehensive review of existing interna-
tional registries for biologics in RA
(UK, Germany, Sweden), a review of
the NDB database , and incorporation
of OMERACT recommendations for
the conduct of longitudinal observa-
tional studies (8, 9). In addition, recom-
mendations were obtained from a
retreat attended by representatives
from industry, government and mem-
bers of the study scientific committee
composed of academic and communi-
ty-based rheumatologists as well as
invited external experts on the epi-
demiology and health economics of
rheumatic diseases. 
A data collection form has been devel-
oped which includes the demographic,
disease activity, quality of life and lab-

oratory variables described above for
Phase I of the study, as well as some
additional instruments. The CLINHAQ
was chosen in view of its sensitivity to
change over the MDHAQ, although
those questions in the MDHAQ not
included in the CLINHAQ have been
incorporated into our questionnaire to
allow comparability with longitudinal
cohorts internationally (11, 12). In ad-
dition, co-morbidities are ascertained
using a validated questionnaire (10).
Resource use and illness-related em-
ployment history components of the
questionnaire were developed with in-
put from the Alberta Institute of Health
Economics which is represented on the
scientific committee. The resource uti-
lization questionnaire captures use of
inpatient and outpatient services, inclu-
ding visits to physicians and allied
health professionals, diagnostic tests,
surgical procedures, and medications.
Adverse events are documented accor-
ding to the most recent recommenda-
tions of the OMERACT working group
on toxicity (www.ilar.org). In addition
to a descriptive record of the adverse
event, the event is classified according
to system involvement, severity, caus-
ality, and outcome. Withdrawals are
documented, as well as the reasons for
withdrawal. Patients who withdraw
continue to be followed at 6-monthly
intervals. The program is administered
by clinician nurses trained in joint
examination techniques who provide
real time feedback to the primary rheu-
matologist regarding patient outcomes.
The entire data collection form is now
available on our website (www.
altarheum.com). We are currently mer-
ging data from the two sites into a
province-wide population-based data-
set that will include RA patients start-
ing therapy with biologic agents and as
well as a comparator group of patients
starting new or traditional DMARDs.
Data ownership belongs to the RAP-
PORT Team.

Preliminary results
The following preliminary results from
our program are presented as an exam-
ple of pharmacosurveillance data dem-
onstrating the relative safety and effec-
tiveness of RA therapeutic agents in us-
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ual clinical practice. Comparative treat-
ment survival was assessed among new
users of leflunomide (N = 81), metho-
trexate (7.5 to 37.5 mg/week; N=250),
combination leflunomide plus metho-
trexate (N=44) or infliximab (N=163)
followed for 2 years in routine clinical
practice at the Edmonton site. Data for
the methotrexate group was obtained
by chart review of patients followed at
a specialized RA Clinic between 1985
and 1994. 
The mean age of the patients was 56
years and 69% were females. As expec-
ted, the methotrexate group had a shor-
ter mean disease duration (7 years)
compared to that of the other three
groups (16 years) and had tried a small-
er mean number of DMARDs prior to
study entry (0.24 versus 3). During a 2-
year follow-up, 30% on leflunomide,
19% on methotrexate, 27% on combi-
nation leflunomide plus methotrexate,
and 33% on infliximab had discontin-
ued initial therapy (Fig.1). Lack of effi-
cacy was the reason for stopping thera-
py among 15% on leflunomide, 5% on
methotrexate, 9% on combination lef-
lunomide plus methotrexate and 18%
on infliximab, with adverse events be-
ing responsible for the remaining drop
outs. These results are concordant with
those reported in controlled clinical tri-
als (13, 14). Kaplan-Meier analysis
showed that patients on infliximab had

a higher proportion of drug survival
than patients on leflunomide or the
combination of leflunomide/methotre-
xate in the first six months. This differ-
ence became progressively less appar-
ent over time and by two years both lef-
lunomide and combination leflunomide
plus methotrexate had better survival
than infliximab. These results suggest
that early side effects and lack of effi-
cacy result in discontinuation of leflu-
nomide or the combination of lefluno-
mide plus methotrexate, but these regi-
mens appear to maintain effectiveness
and tolerability over time among those
who “survive” the initial treatment per-
iod. In contrast, there was a steady with-
drawal of patients on infliximab over 2
years primarily due to infusion reac-
tions and loss of efficacy. 
Survival on leflunomide was reported
as being somewhat worse in several re-
cent studies that included analyses of
both prospective observational cohorts
as well as administrative databases (15-
17). One explanation for these differ-
ences could be that leflunomide be-
came available in Alberta 3 years prior
to biologics. Consequently, patients on
leflunomide had few alternative thera-
peutic options available to them until
recently. In addition, one study report-
ed that patients receiving leflunomide
tend to be older, have more severe
structural damage, and have lower in-

flammatory activity (16). It seems pos-
sible that, where access to all treatment
options is available, confounding by in-
dication bias may result in biologics
being preferentially administered to pa-
tients with more active inflammatory
disease. 

Conclusions
The RAPPORT team initiative repre-
sents a unique collaborative effort be-
tween community and academic rheu-
matologists, industry and the govern-
ment to permit pharmacoepidemiologic
research on the relative costs and bene-
fits of current and future biological
agents as well as comparator disease
modifying drugs in everyday rheuma-
tological practice. A unique advantage
of our cohort relates to the fact that our
government has made data collection
mandatory in order for patients to ac-
cess biological agents through the pro-
vincial drug insurance plan. As a result,
we anticipate collecting population-
based data on the safety and benefits of
these agents for the entire province of
Alberta. Future economic analyses will
be possible by linking our data to the
Alberta administrative claims databas-
es that document utilization of health
care resources for all Albertans under
our publicly funded universal health
care system. Additional strengths of
our study include its prospective, new-
user design as well as its sustainability
through the collaborative partnerships
described. We believe that academia
can play a pivotal role in pharmacovig-
ilance as a trusted third party with clin-
ical and research expertise that is inde-
pendent of industry and government. 
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