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ayment for drugs prescribed outside of hospitals is not included
within the basic set of healthcare services covered by Medicare
in Canada. Accordingly, individual provinces and territories de-
veloped their own separate public insurance schemes for drug coverage.
The federal government also runs drug plans for members of the military
and for native Canadians, among others. All of these plans use a positive
formulary (ie, a list of drugs that are paid for), with recommendations for
which drugs to include coming from an expert advisory committee.
The presence of multiple committees with different criteria for deci-
sion making and with different timetables resulted in‘a sometimes-cha-
otic situation. A drug mayhave been appro(led for reimbursement in one
province early-on witpo'ut any restrictions for use, whereas in another
province the same drug would not be listed atall. Furthermore, pharma-
ceutical companies had to submit the same information to be reviewed
by different federal and provincial committees.! In 2003 the Common
Drug Review (CDR) was established to coordinate reviews for all plans
exceptthe one operated by the province of Quebec. CDR reviéws appli-
cations for co?erage for new chemical entities; new combinatf‘fm prod=
ucts, and most recently new/indications for existing products. |
Pharmaceutical companies wishing to have a drug listed on Canadian
formularies submit clinical and pharmacoeconomic information/to CDR.
Then, CDR contracts a team that prepares a clinical review, including a
systematic review of all relevant published and unpublished fandomized
controlled trials. In addition, CDR examines and critiquéé the manufac-
turer’s pharmacoeconomic evaluation. The review team then prepares a
report for the Canadian Expert Drug Advisory Committee (CEDAC), a
body appoifited by the Board of Directors for the Canadian Agency for
Drugs and Technologies<in-Health (see-http:/fwww.cadth:.ca/index.php/
en/cdr/committeesfcedac). CEDAC uses the review to assess the clinical
and economic value of the product and then makes a recommendation
about listing, taking into consideration the medication’s effectiveness,
safety, and cost-effectiveness compared ' with! existing ‘therapies.? CDR
recommendations are not binding on any of the participating drug re-
imbursement plans, which are free to
make their own funding decisions.?
In this issue Therefore, provincial differences in
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listings may persist.
CDR recommendations have come
in for considerable criticism from a

number of quarters, specifically drug

Obijective: This study was undertaken to compare
the recommendations made by the Canadian
Common Drug Review (CDR) regarding whether
drugs should be listed on provincial and federal
formularies with recommendations made by
similar bodies in other countries.

Study Design: Retrospective cohort analysis.

Methods: All recommendations made by CDR
until September 30, 2006, were accessed. Two
comparable agencies, the Australian Pharmaceu-
tical Benefits Advisory Committee (PBAC) and
the Scottish Medicines Consortium (SMC), were
identified, and recommendations were obtained
from the Web sites of all 3 agencies. We exam-
ined whether each of the agencies put equal
proportions of drugs into each of 3 categories:
unrestricted listing, listing with criteria, and do
not list. Second, we compared recommendations
on individual drugs.

Results: CDR made recommendations on 47
drugs. PBAC and SMC made recommendations
about 31 and 29 of these products, respectively.
There was no statistically significant difference
in the percentage of drugs assigned to each
category of recommendation in comparisons
between CDR and PBAC, and between CDR and
SMC.There was moderate agreement between
CDR and PBAC for recommendations on indi-
vidual drugs and poor agreement between CDR
and SMC.

Conclusions: CDR is no different from other
similar agencies in terms of the number of drugs
recommended for full or restricted listing, or
against listing. There is a relatively low level of
agreement on recommendations about individual
drugs among the different agencies. These
differences appear to be because of pharmaco-
economic evaluations and likely reflect discrepan-
cies between countries in national markets and
health systems.

(Am J Manag Care. 2008;14(9):581-5688)
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see end of text.
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manufacturers and patient groups.? CDR reviewers are said
to be deficient in expertise, and the review process is said to
lack fairness, objectivity, and transparency.* The pharmaceu-
tical companies are especially critical of CDR’s reliance on
cost-effectiveness criteria in making its recommendations,
charging that this process “leaves Canadian physicians with
restricted choices and does little to help patients who may not
respond well to an existing therapy.” This theme of patients
being denied access to important new medications is echoed
by patient groups.®

In assessing these concerns, it is useful to look at how
CDR compares with other international agencies that are
carrying out similar work. This study was undertaken to
compare the recommendations CDR has made with recom-
mendations made by similar bodies in other countries, spe-
cifically looking at whether CDR imposes more restrictions
on access than other agencies that also use a combination of
clinical and pharmacoeconomic evidence in their decision
making.

METHODS

All recommendations made by CDR and posted on its
Web site from September 2003, when it started receiving
submissions, until September 30, 2006, were accessed from
the organization’s Web site (http://www.cadth.ca/index.php/
en/cdr/search?&status=complete&order_field=drug_name).
For each drug, a single author abstracted the generic name,
the primary indication, and the funding recommendation.
If a drug was evaluated more than once, only the most re-
cent recommendation was used. In addition, for each drug,
we downloaded a document that contained a brief summary
(usually less than 1 page) of the reasons for the recommenda-
tion. Because knowledge about a drug may change over time,
the date of the recommendation (month and year) also was
recorded.

Other agencies making funding recommendations were in-

cluded, provided that they met the following criteria:

e They were located in a developed country, operation-
ally defined as membership in the Organization for
Economic Cooperation and Development.

e Information about the decision was available in
English or French.

¢ Pharmacoeconomic studies were used in deciding
whether or not to recommend funding drugs.

¢ Reports of recommendations were posted on the
agency Web site, and the reports included the date
on which the recommendation was made and the
indication(s) for use of the drug.

e Recommendation categories had to be more than
dichotomous (yes/no); for example, a range of deci-

sions must include an option such as “fund with
restrictions.”

e Recommendations were made on at least 50% of the

drugs considered by CDR.

Based on the above criteria we identified 2 agencies: Phar-
maceutical Benefits Advisory Committee (PBAC, Australia)
and Scottish Medicines Consortium (SMC, Scotland). Both
PBAC and SMC operate in a manner broadly consistent with
the way CDR functions in terms of the types of evidence that
they require and the way that they evaluate that evidence.”™

The PBAC (http://www.health.gov.au/internet/wcms/
publishing.nsf/Content/pbac-outcomes-by-meeting) and SMC
(http://www.scottishmedicines.org.uk/smc/homepage.html)
Web sites were searched by the same author from the time
they began posting recommendations (the start of 1999 for
PBAC; 2002 for SMC) until September 2006 for recommen-
dations about the same drugs for the same indication as those
considered by CDR. Recommendations about the drugs were
recorded, along with the dates those recommendations were
made (month and year). From December 1999 to March 2003,
PBAC’s Web site only contained information about drugs re-
ceiving positive recommendations. Once again, if a drug had
been reviewed multiple times, the most recent recommenda-
tion was used.

We downloaded documents containing information about
the studies that the company submitted in support of an ap-
plication for funding, the agencies’ analysis of this information,
and the reasons for their recommendations. Detailed documents
containing this information were available for drugs approved
by PBAC from 2005 onwards and for SMC from December
2004 onwards. Prior to these dates, only very abbreviated infor-
mation on reasons for recommendations was available on the
PBAC Web site and none was available on the SMC Web site.
Clinical and pharmacoeconomic reasons for decisions were ab-
stracted from these documents by a single author.

CDR has 4 different types of recommendations: (1) unre-
stricted listing, (2) list in a manner similar to other drugs in the
class, (3) list with criteria, and (4) do not list. One of these rec-
ommendations, “list in a manner similar to other drugs in the
class,” is difficult to compare with recommendations of other
agencies, as it can mean different things in different provinces
and for different drugs. In some provinces, it could mean list
with criteria if other drugs in the class also have criteria at-
tached to their listing; in other provinces, it could mean an
unrestricted listing. Therefore, we carried out a sensitivity
analysis, first assigning all drugs with this recommendation to
“list with criteria” and then to “unrestricted listing.”

PBAC makes 4 types of recommendations: (1) unrestrict-
ed listing, (2) restricted benefit, (3) authority required (the
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equivalent of prior approval), and (4) do not list. SMC makes
the following recommendations: (1) accepted for use, (2) ac-
cepted for restricted use, and (3) not recommended for use.

For the comparison between CDR and PBAC, we col-
lapsed PBAC categories “restricted benefit” and “authority
required” into a single category as these 2 categories, taken
together, are equivalent to CDR category “list with criteria.”
For the comparison between CDR and SMC, we used the 3
different categories from each agency.

We performed 2 different comparisons on the recommen-
dations from CDR and PBAC for the drugs in common and
did the same for recommendations from CDR and SMC for
the common drugs. The first comparison in each case used
%? analysis to examine whether differences in the percentage
of drugs in each of the categories were greater than would
be expected by chance. In other words, did CDR and PBAC
put equal proportions of drugs into each of the 3 categories?
Then we compared recommendations on individual drugs
for CDR and PBAC, and for CDR and SMC using weighted
kappa scores. Kappa scores measure whether there is more or
less agreement between different agencies’ recommendations
than would be expected by chance. Levels of agreement were
graded in accordance with the recommendations of Landis
and Koch.!° In the case of discordant recommendations about
individual drugs, we examined whether there was a difference
in time when the agencies made their recommendations. If
there was 52 weeks or less difference in the times of the rec-
ommendations, we assumed that the agencies would have
had essentially the same level of evidence available on the
drug’s effectiveness and safety. Finally, where CDR recom-
mendations were discordant from those of either PBAC or
SMC, we abstracted and compared the clinical and pharma-
coeconomic reasons for the agencies’ recommendations.

All analyses were done twice—once with CDR drugs rec-
ommended as “list in a similar manner to other drugs in class”
put in the “list with criteria” category and a second time with
these drugs in the “unrestricted listing” category. Differences
in the way that drugs with the CDR recommendation “list in
a similar manner to other drugs in class” were categorized did
not affect the analysis, and here we report only our findings
when these drugs were put into the “list with criteria” catego-
ry. Finally, we also compared recommendations on individual
drugs for PBAC and SMC.

Statistical analysis was done using StatView 5.0 for Win-
dows (SAS Institute, Cary, North Carolina).

RESULTS
Until the end of September 2006, CDR made 51 recom-

mendations on 47 drugs. Four drugs were evaluated twice.

(See Table 1 for a list of drugs and indications and which
other agencies evaluated these drugs.) CDR recommended 2
(4.3%) drugs for unrestricted listing, 23 (49.0%) for condi-
tional listing, and recommended against listing 22 (46.8%)
drugs. PBAC and SMC made recommendations about 31 and
29 of these products, respectively. Twenty-two drugs were as-
sessed by all 3 agencies. Out of the 9 products assessed only by
CDR, the recommendations were unrestricted listing (1 drug),
list in a similar manner to other drugs in class (1 drug), list
with restrictions (1 drug), and do not list (6 drugs). All of the
6 drugs rejected by CDR were deemed not to be cost-effective.
CDR also cited negative cost-effectiveness and/or high costs
as either the sole reason or 1 of the reasons for recommend-
ing against listing the other 16 unlisted drugs. Similarly, cost-
effectiveness considerations were cited by PBAC and SMC
in their recommendations to reject 9 of 9 drugs (PBAC) and
8 of 8 drugs (SMC).

There was no statistically significant difference in the per-
centage of drugs assigned to each of the 3 categories (unre-
stricted listing, list with criteria, do not list) when CDR was
compared with either PBAC (P = .3329) or SMC (P = .0571).

CDR and PBAC made the same recommendations for 24
of the 31 drugs (concordance 77.4%) (Table 2). The weight-
ed kappa was 0.4386 (95% confidence interval [CI] = 0.1246,
0.7526), indicating a moderate level of agreement. CDR and
SMC agreed on the recommendations for 14 of 29 drugs (con-
cordance 48.3%) (Table 3). The weighted kappa was 0.192
(95% CI = 0, 0.426), indicating a poor level of agreement.

Table 4 shows all 22 drugs assessed by all 3 agencies and
their recommendations. The recommendations are concor-
dant in only 9 cases. When 2 agencies agreed on a recom-
mendation and a third disagreed, in 7 cases it was SMC that
was discordant versus 3 and 2 cases each of PBAC and CDR,
respectively. In 1 case (insulin glargine), all 3 agencies made
different recommendations.

Detailed PBAC documents were available in 4 cases
where there were discordant recommendations between
CDR and PBAC; for CDR and SMC discordancies there
were detailed SMC documents for 5 drugs. The eAppendix
Table (available at www.ajmc.com) summarizes the clinical
and pharmacoeconomic reasons given by each agency for its
recommendations. In general, the analysis of the clinical data
was similar, but there were some exceptions. For example,
SMC’s evaluation of atomoxetine was somewhat more posi-
tive than CDR’s. The main differences in evaluations were in
the pharmacoeconomic data. For instance, SMC was quite
supportive of the data for pegaptanib, whereas CDR was
largely negative. In one case, mycophenolate sodium, despite
similar analyses of the clinical and pharmacoeconomic in-
formation, CDR and SMC made different recommendations
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M Table 1. Drugs and Indications Considered by Common Drug Review, September 1, 2003, to
September 30, 2006

Drug

Abacavir/lamivudine?
Adalimumab?

Agalsidase alfa®

Agalsidase beta®

Alefacept®

Almotriptan®
Amlodipine/atorvastatin®
Atazanavir®

Atomoxetine?
Brimonidine/timolol®
Butoconazole®

Cinacalet®

Ciprofloxacin and dexamethasone otic suspension®
Drospirenone/ethinyl estradiol®
Dutasteride?

Efalizumab?

Eletriptan®
Eprosartan/hydrochlorothiazide®
Erlotinib®

Fosamprenavir?

Gefitinib®

Insulin aspart/insulin aspart protamine?
Insulin detemir®

Insulin glargine?

Laronidase®

Memantine®

Miglustatd

Mixed amphetamine salts (Adderall XR)¢
Mycophenolate sodium?
Niacin/lovastatin®
Norgelestromin/ethinyl estradiol®
Omalizumab®

Pantoprazole®

Pegaptanib®

Pegfilgrastim?

Peginterferon alfa-2a and ribavirin®

Pegvisomantd

Indication

HIV infection

Rheumatoid arthritis

Fabry disease

Fabry disease

Moderate-to-severe chronic plaque psoriasis
Migraine

Hypertension/dyslipidemia

HIV infection

Attention-deficit/hyperactivity disorder
Glaucoma

Vaginal infection

Secondary hyperparathyroidism in chronic kidney disease
Otitis media with otorrhea & acute otitis externa
Oral contraceptive

Benign prostatic hyperplasia
Moderate-to-severe chronic plaque psoriasis
Migraine

Hypertension

Non-small cell lung cancer

HIV infection

Non-small cell lung cancer

Diabetes

Diabetes

Diabetes

Mucopolysaccharidosis 1, Hurler, HurlerSchele, Schele
Moderate-to-severe Alzheimer's disease
Gaucher disease

Attention-deficit/hyperactivity disorder
Prophylaxis of organ rejection in allogenic renal transplants
Hypercholesterolemia and mixed dyslipidemia
Contraceptive patch

Severe persistent asthma

Reduction of gastric acid secretion

Age-related macular degeneration

Neutropenia

Chronic hepatitis C

Acromegaly

Pregabalin? Neuropathic pain
Quinagolide® Hyperprolactinemia
(Continued)
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M Table 1. Drugs and Indications Considered by Common Drug Review, September 1, 2003, to September 30,
2006 (Continued)

Drug Indication

Tenofovir? HIV infection

Teriparatide (rDNA origin)? Osteoporosis
Tipranavir? HIV infection
Travoprost and timolol® Glaucoma
Treprostinil® Pulmonary arterial hypertension (NYHA class Il and IV patients)
Triptorelind Prostate cancer
Trospium® Overactive bladder

Voriconazole? Invasive aspergillosis

NYHA indicates New York Heart Association.

aAlso evaluated by Pharmaceutical Benefits Advisory Committee and Scottish Medicines Consortium.

bAlso evaluated by Pharmaceutical Benefits Advisory Committee.
°Only evaluated by Common Drug Review.
Also evaluated by Scottish Medicines Consortium.

(CDR—Iist with criteria; SMC—rec-
ommended for use). Individual Drug?
There were 7 discordant recom-
mendations between CDR and PBAC. PBAC
In only 1 case was there more than 52
weeks difference between the recom-
mendations of the 2 agencies. For the
discordant recommendations between
CDR and SMC, in 6 of 15 cases there
was more than 52 weeks difference.
PBAC and SMC made similar rec-
ommendations for 11 of 22 drugs with a

weighted kappa of 0.1705 (95% CI = 0,
0.4407), indicating poor agreement.

Do not list

Individual Drug?

Unrestricted listing

Restricted benefit

H Table 2. Comparison of Recommendations of CDR and PBAC by

CDR
Unrestricted listing List with criteria Do not list
0 0 2
0 17 3
0 2 7

CDR indicates Common Drug Review; PBAC, Pharmaceutical Benefits Advisory Committee.
a\Weighted kappa = 0.4386 (95% confidence interval = 0.1246, 0.7526).

H Table 3. Comparison of Recommendations of CDR and SMC by

CDR

SMC Unrestricted listing List with criteria Do not list
DISCUSSION Recommended for use 0 6 2
Among the drugs evaluated by CDR Recommended for 0 8 5
and 1 or both of the other agencies, our restricted use
results failed to show a difference be- Not recommended for use 1 1 6

tween CDR and the other 2 agencies
with respect to the proportion of drugs
recommended for full listing, listing
with conditions, or rejection, although
the comparison between CDR and SMC did approach sig-
nificance. The absence of a significant difference may reflect
the fact that the agencies had a relatively small number of
drugs in common.

When concordance between recommendations concern-
ing individual drugs was evaluated, there was poor to (at best)

moderate agreement between CDR and the other 2 agencies,
as well as between PBAC and SMC. This low level of agree-

CDR indicates Common Drug Review; SMC, Scottish Medicines Consortium.
2Weighted kappa = 0.192 (35% confidence interval = 0, 0.426).

ment between CDR and the other agencies seemed primar-
ily to be due to analyses of the pharmacoeconomic data by
the different agencies. These differences may reflect both the
quality of the pharmacoeconomic studies submitted to the
agencies and a number of different factors that go into these
studies, including differences in the proposed price of the
product, the price and effectiveness of competing products
in the national markets, and the cost of hospitalization and
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H Table 4. Recommendations for Drugs Assessed by All 3 Agencies

Drug

CDR, PBAC, SMC Concordant
Adalimumab

Atazanavir

Brimonidine/timolol

Cinacalet

Laronidase

Memantine

Pegfilgrastim

Tenofovir

\oriconazole

CDR and PBAC Concordant, SMC Discordant

Abacavir/lamivudine
Atomoxetine

Efalizumab
Fosamprenavir
Mycophenolate sodium
Teriparatide (rDNA origin)

Travoprost and timolol

CDR and SMC Concordant, PBAC Discordant

Erlotinib
Pregabalin

Tipranavir

PBAC and SMC Concordant, CDR Discordant

Insulin aspart/insulin aspart protamine

Insulin detemir

CDR, PBAC, SMC—AII Discordant

Insulin glargine

CDR

List with criteria
List with criteria
List with criteria
Do not list
Do not list
Do not list
List with criteria
List with criteria

List with criteria

List with criteria
Do not list
List with criteria
List with criteria
List with criteria
Do not list

List with criteria

List with criteria

Do not list

List with criteria

Do not list

Do not list

Do not list

PBAC

Restricted benefit
Restricted benefit
Restricted benefit
Do not list
Do not list
Do not list
Restricted benefit
Restricted benefit

Restricted benefit

Restricted benefit
Do not list
Restricted benefit
Restricted benefit
Restricted benefit
Do not list

Restricted benefit
Do not list
Restricted benefit

Do not list

Unrestricted listing

Restricted benefit

Unrestricted listing

Recommendation as of September 2006

SMC

Recommended for restricted use
Recommended for restricted use
Recommended for restricted use
Not recommended for use
Not recommended for use
Not recommended for use
Recommended for restricted use
Recommended for restricted use

Recommended for restricted use

Recommended for use
Recommended for restricted use
Not recommended for use
Recommended for use
Recommended for use
Recommended for restricted use

Recommended for use

Recommended for restricted use

Not recommended for use

Recommended for restricted use

Recommended for use

Recommended for restricted use

Recommended for restricted use

CDR indicates Common Drug Review; PBAC, Pharmaceutical Benefits Advisory Committee; SMC, Scottish Medicines Consortium.

physician visits. In addition, other considerations that may
have accounted for differences in recommendations are the
prevalence of the disease that the drug is designed to treat,
the seriousness of the medical condition, the perceived need
for the treatment, the composition of the panel making the
recommendation, and the scientific rigor and relevance of
evidence for comparative safety and effectiveness.!!?

When all 3 agencies made recommendations about a drug
and there was agreement between 2 agencies and 1 disagreed,
it was more likely that SMC would be the discordant agency.

In a minority of cases there was a considerable gap in time

(more than 52 weeks) when the agencies made their recom-

mendations. Therefore, the difference in recommendations
may have been due to differences in drug safety and effective-
ness evidence that was available for evaluation. This possibil-
ity is speculation on our part because we have details only
about the information submitted to PBAC since 2005 and
to SMC since December 2004. Such details are completely
lacking for CDR. Furthermore, we have data from CDR only
on the time between when the agencies received the files and
when they made their recommendations.

Amegatse and colleagues looked at a smaller sample of
drugs evaluated by the CDR and compared the organization’s
recommendations with those from PBAC and SMC; they
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reported 86% congruence between CDR
and PBAC and 46% congruence between
CDR and SMC.” However, their analysis
was only published in abstract version, so
we are unable to compare their methodol-
ogy with ours. iy e
Canada’s Research-Based Pharma-

ceutical Companies (Rx&D) also have

drug plans.

examined the status of 50 drugs evalu-

ated by CDR and concluded that CDR recommends reim-
bursement for fewer drugs than France, Sweden, Switzerland,
and the United Kingdom and more drugs than Australia and
New Zealand.” The methodology used by Rx&D is poorly de-
scribed; therefore, the comparisons it makes with CDR were
difficult to interpret.

Our conclusions about CDR recommendations compared
with recommendations from other agencies were limited to
those agencies that we were able to study. Other agencies
that did not post information in English or French may
have performed evaluations similar to those of CDR and
reached different conclusions. The terminology that SMC
uses has evolved over time, and it was not always possible to
look back and compare different sets of advice. In Australia,
companies may apply for a restricted listing as opposed to
an unrestricted one. It is unclear whether the same situa-
tion exists in Canada or Scotland. The extent to which an
application for a restricted listing affects an agency’s final
recommendation is unknown. In some instances, we have
significantly oversimplified an agency’s history with some
drugs. For instance, insulin glargine was rejected a number
of times by PBAC and only given unrestricted listing after
the company agreed to a price reduction.'* Finally, nega-
tive recommendations about reimbursement status are not
static; companies are able to resubmit applications to all
3 agencies, and changes in either clinical information or
pharmacoeconomic analyses can lead to a reversal in a rec-
ommendation. For example, since we completed our study,
CDR has recommended ciprofloxacin/dexamethasone otic
suspension; PBAC has recommended cinacalcet, erlotinib,
memantine, and tipranavir; and SMC has recommended
omalizumab. Therefore, our results should be seen as a pic-
ture at a single point in time.

Our results show the importance of local factors in de-
termining whether or not drugs are reimbursed by formular-
ies, and we believe that this conclusion is applicable to both
private and public payers. When considering whether to re-
imburse a medication, decision makers need to decide what
pharmacoeconomic considerations are most relevant to the
plan that they are responsible for and evaluate the analyses in
that light. It is to be expected that different plans or programs

Take-away Points

Pharmacoeconomic evaluations can significantly affect decisions about whether to list
a drug on a formulary.

B Evaluations depend on the factors that are included in them.
B Decision makers need to be clear what factors are important in the context in which

B Pharmacoeconomic evaluations from industry should be independently assessed by

will make different decisions about the same drugs.

In conclusion, although CDR’s recommendations often
differ from those of other comparable agencies for the same
drug with the same indication, these differences appear to
be based on pharmacoeconomic evaluations and likely re-
flect discrepancies between countries in national markets and

health systems.
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