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eTable 1. Summary of Review Process for Pharmaceuticals by CDR, NICE, PBAC 

Agency National Drug 
Coverage 

Mandate of 
Agency 

Agency 
Initiated 

Public 
Information 
Available 

Process Possible 
Outcomes 

Implementation 

Common 
Drug Review 
(Canada) 

No national drug 
insurance 
Drug insurance 
provided by 
provincial / 
federal and 
territorial drug 
plans with 
different 
policies, and co-
pay for each 
Drugs 
administered 
outside a 
hospital, not 
covered by the 
public plan can 
be purchased 
out-of-pocket 

Reduce 
duplication, and 
provide equal 
access to high 
level evidence and 
expert advice, 
thereby 
contributing to the 
quality and 
sustainability of 
Canadian public 
drug plans 

2004 2004 Independent 
systematic 
review of 
published and 
unpublished 
clinical trials1 
Sponsor 
submits 
pharmacoecono
mic information 
which is 
critically 
appraised by 
CDR 
Discussion by 
committee of 11 
professional and 
2 members of 
the public 
Since 2007, 
chemotherapy 
agents are not 
considered by 
the committee 
Requires 4.5 - 6 
mo 

List 
List with criteria 
Do not list 

No legal mandate 
Recommendation to 
public drug plans 
Recommendations are 
consistent with 
funding decisions 
>90% of the time 
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eTable 1. Summary of Review Process for Pharmaceuticals by CDR, NICE, PBAC (continued) 
National 
Institute for 
Health and 
Clinical 
Excellence 
(England and 
Wales) 

Drug coverage 
provided for all 
by the National 
Health Service 
If drug has been 
appraised by 
NICE, no 
differential 
coverage 
For drugs not 
appraised by 
NICE, coverage 
decisions are 
made at local 
levels and may 
differ across 
regions 
Drugs 
administered 
outside a 
hospital, not 
covered by the 
NHS can be paid 
for out-of-pocket 

Provide national 
guidance on 
promoting good 
health and 
preventing and 
treating ill health 

1999 2001 Independent 
systematic 
review of 
clinical trials 
Independent 
pharmacoecono
mic assessment 
Discussion by 
33 member 
committee from 
NHS, patients, 
academia and 
industry 
Process requires 
~ 18 mo 
New single 
technology 
assessment 
process initiated 
Sept 2006 for 
considering 
specific drugs 
(as opposed to 
classes); 
sponsor clinical 
and economic 
information is 
critiqued by 
NICE 

List 
List with criteria 
Do not list 

Legal mandate 
List or list with 
criteria requires local 
organizations to 
provide 
Do not list requires 
claw back 

1. Tierney M, Manns B; Members of the Canadian Expert Drug Advisory Committee. Optimizing the use of prescription drugs in Canada 
through the Common Drug Review. CMAJ. 2008;178(4):432-435. 
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eTable 1. Summary of Review Process for Pharmaceuticals by CDR, NICE, PBAC (continued) 
Pharmaceutic
al Benefits 
Advisory 
committee 
(Australia) 

National 
coverage for 
drugs approved 
by PBAC for all 
Australians 
Maximum co-
payment scheme 
for drugs 
Drugs 
administered 
outside a 
hospital, not 
covered by the 
public plan can 
be paid for out-
of-pocket 

Provide reliable, 
timely and 
affordable access 
to a wide range of 
medicines 

1993 2005 Sponsor 
submits clinical 
and economic 
information 
Critique of 
sponsor 
submission 
(both clinical 
and economic 
data), often 
including 
additional 
evidence, 
analysis and 
reinterpretation 
by consultants 
for the 
Australian 
Government 
Department of 
Health and 
Aging 
Discussion by 
committee of 15 
members made 
up of doctors, 
health 
professionals, 
health 
economists, and 
1 consumer 
representative. 
Requires <4 mo 

List 
List with criteria 
List at lower 
price 
Defer/refer to 
another 
committee 
Do not list 

Recommendation to 
Minister who cannot 
list a drug on the 
Pharmaceutical 
Benefits Scheme 
without a positive 
recommendation from 
PBAC 
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eTable 2. Probability of Listing (%) Overall, and by Key Issue, Across Agency 
(Table corrected online October 29, 2009.) 

Key Issues CDR NICE PBAC 
Overall 49.6 87.4 54.3 
Life threatening disease    
  List rate for life threatening disease 40.9 79.0 48.8 
  List rate for non-life threatening disease 51.0 89.4 56.1 
Clinical uncertainty    
  List rate with considerable clinical uncertainty 10.8 80.7 31.1 
  List rate with little clinical uncertainty 73.3 89.8 71.2 
Clinical evidence    
  List rate where clinical evidence is based on RCT with appropriate comparator 55.3 87.5 56.1 
  List rate where clinical evidence is based on RCT with an inappropriate comparator or non-
RCT evidence 

29.6 87.1 50.0 

Type of clinical evidence within the clinical studies    
  List rate for patient relevant, final clinical endpoint 44.8 84.9 56.7 
  List rate for a clinical scale endpoint 38.7 89.5 51.7 
  List rate for a valid surrogate endpoint 72.1 90.9 63.6 
  List rate for an unvalidated surrogate endpoint 17.7 85.7 15.8 
Committee felt there was a clinically relevant effect size    
  List rate when there was no clinically relevant effect 36.8 81.5 42.6 
  List rate when there was a clinically relevant effect 70.5 90.6 71.3 
Medications where calculation of cost per QALY was necessary for the decision made    
  List rate where a cost per QALY estimate was necessary 43.1 87.5 43.8 
  List rate where a cost per QALY estimate was not necessary 58.3 85.7 81.0 
Economic uncertainty    
  List rate with considerable economic uncertainty 28.6 82.5 21.2 
  List rate with little economic uncertainty 72.4 90.8 72.1 
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eTable 3. Insulin Glargine 

 NICE CDR PBAC 
Description 
and clinical 
evidence 
considered 

Insulin glargine is a long-acting insulin analogue indicated for adults with Type 1 and 2 diabetes. In excess of twenty open-label 
randomized trials have compared insulin glargine with NPH insulin in patients with Type 1 and Type 2 diabetes.1 While no 
differences were observed in diabetes control (measured by HbA1C), or in severe symptomatic hypoglycemia, the incidence of 
nocturnal hypoglycemia was reported to be lower for insulin glargine in some of the randomized trials.1 At $5.50 Canadian per 
100units, the publicly-available price of insulin glargine is more than 3-fold that of NPH insulin. 

Recommend
ation 

Recommended as a treatment option for 
people with type 1 diabetes. Treatment 
should be considered only for those 
people with type 2 diabetes who require 
insulin therapy and who fall into one of 
the following categories: 
Those who require assistance from a 
carer or health care professional to 
administer their insulin injections. 
Those whose lifestyle is significantly 
restricted by recurrent symptomatic 
hypoglycemic episodes. 
Those who would otherwise need twice-
daily basal insulin injections in 
combination with oral antidiabetic drugs. 

Do not list Full benefit 

Clinical 
uncertainty 

The committee felt that a once daily 
insulin would improve quality of life and 
offer the potential for reduced 
hypoglycemic episodes. They felt that 
the impact of insulin glargine on 
hypoglycemic episodes was better 
supported in Type 1 Diabetes. 

CEDAC felt there was significant clinical 
uncertainty with respect to an improved 
effectiveness and safety profile compared 
with NPH based upon a systematic review 
showing: 
No clinically or statistically significant 
differences in HbA1C 
No significant differences in severe 
symptomatic hypoglycemia 
variable results for overall and nocturnal 
Hypoglycemia in Type 1 and 2 Diabetes 
No significant difference in quality of life 

PBAC also felt there was significant 
clinical uncertainty. While PBAC was 
concerned about reporting bias, they 
agreed that meta-analysis of the available 
Type 1 Diabetes trials showed a 1.1% 
reduction in symptomatic hypoglycemia 
for glargine over NPH in Type 1 diabetes. 
Overall, the committee felt that the size of 
the reduction in hypoglycemic episodes 
was at best very small, and that there was 
also a lack of evidence of long-term 
benefit. 
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eTable 3. Insulin Glargine (continued) 
Economic 
uncertainty 

The Assessment Group’s analysis 
estimated that the ICERs for insulin 
glargine when compared with NPH were 
around £32 000 per QALY for type 1 
diabetes and around £120 000 for type 2 
diabetes for the base-case scenarios. The 
Assessment Group’s analyses were most 
sensitive to the changes in utility gains 
from reducing the fear of hypoglycemia. 

Cost per QALY submitted by manufacturer 
~ $35,00. However, CEDAC did not accept 
critical assumptions surrounding the 
magnitude of the quality of life benefits 
assumed for patients receiving insulin 
glargine, resulting in a high and uncertain 
cost-effectiveness. 

Acceptable cost-effectiveness at a new 
proposed confidential price 

Other issues NICE restricted funding to Type 1 
diabetes based upon more attractive cost-
effectiveness, but also provided funding 
for a smaller subset of patients with Type 
2 diabetes who might have a higher 
likelihood of benefit from insulin 
glargine. 

CEDAC acknowledged that some RCTs 
have reported that insulin glargine may be 
superior to NPH insulin in reduction of 
hypoglycemic episodes, but did not feel that 
this justified the 3-fold difference in cost. 

Insulin glargine was rejected on five 
previous submissions based upon “high 
and unacceptable cost effectiveness” 

Publicly 
available 
information 
available at: 

http://guidance.nice.org.uk/TA53 http://www.cadth.ca/media/cdr/complete/cdr
_complete_Lantus_Oct25-06.pdf 

http://www.health.gov.au/internet/main/pu
blishing.nsf/Content/pbac-psd-
insulinglargine-mar06 

US Veterans Affairs and Medicare decisions are not reflected here as reasons for recommendations are not publicly available. Insulin 
glargine is listed by the US Veterans Affairs and by Medicare drug plans. 
1. Canadian Agency for Drugs and Technologies in Health. CEDAC final recommendation on reconsideration and reasons for 
recommendations: Insulin Glargine. http://www.cadth.ca/media/cdr/complete/cdr_complete_Lantus_Oct25-06.pdf. 
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eTable 4. Ranibizumab 

 NICE CDR PBAC 
Description 
and clinical 
evidence 
considered 

Ranibizumab is a humanized recombinant monoclonal antibody fragment targeted against human vascular endothelial growth factor–A 
(VEGF-A), inhibiting neovascularization and vascular leakage.1 It is approved for neovascular (wet) age-related macular degeneration 
(AMD) and treatment is started with a loading phase of intraocular injections monthly for 3 consecutive months, followed by a 
maintenance phase in which patients are monitored monthly for visual acuity, with repeat injections given as needed. Clinical trials 
have been performed in patients with “predominantly classic” AMD (in whom verteporfin is an appropriate treatment comparator), and 
in “minimally classic” and “occult” AMD (in whom supportive care is the most appropriate comparator). After one year of treatment in 
patients with “predominantly classic” AMD2 and “minimally classic” or “occult” AMD,3 there were statistically significant differences 
in favor of ranibizumab in the proportion of patients with legal blindness (ie, a visual acuity of 20/200 or worse) (number needed to 
treat [NNT] = 3). Ranibizumab is the only VEGF-A inhibitor that has regulatory approval for AMD at present. The cost of 
ranibizumab is substantial in all jurisdictions, with a Canadian price of $1575 per injection. 

Recommen
dation 

Recommended as an option for the 
treatment of wet age-related macular 
degeneration if: 
all of the following circumstances apply 
in the eye to be treated: 
− the best-corrected visual acuity is 
between 6/12 and 6/96 
− there is no permanent structural damage 
to the central fovea − the lesion size is 
less than or equal to 12 disc areas in 
greatest linear dimension − there is 
evidence of recent presumed disease 
progression (blood vessel growth, as 
indicated by fluorescein angiography, or 
recent visual acuity changes) 
and 
the cost of treatment beyond 14 injections 
in the treated eye is met by the 
manufacturer. 

CEDAC recommended that ranibizumab be 
listed for the treatment of neovascular AMD 
when drug plan coverage is limited to a 
maximum of 15 vials per patient used to 
treat the better seeing affected eye. 
Ranibizumab should not be funded in 
combination with verteporfin. 

Initial and ongoing treatment by an 
ophthalmologist, as the sole subsidized 
therapy, of subfoveal choroidal 
neovascularization (CNV) due to age 
related macular degeneration (AMD), as 
diagnosed by fluorescein angiography. 
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eTable 4. Ranibizumab (continued) 
Clinical 
uncertainty 

The committee agreed that ranibizumab 
reduced the incidence of blindness and 
was more effective than comparators at 
improving visual acuity. 

After one year of treatment in patients with 
“predominantly classic” AMD and 
“minimally classic” or “occult” AMD, there 
were statistically significant differences in 
favor of ranibizumab in the proportion of 
patients with legal blindness (ie, a visual 
acuity of 20/200 or worse) (number needed 
to treat [NNT] = 3). 

The committee agreed that ranibizumab 
had significant advantages in 
effectiveness. 

Economic 
uncertainty 

Base-case cost per QALYs ranged from 
£11 000 to 26 000, though the expert 
committee noted key uncertainties 
including the duration and frequency of 
treatment and the assumption of ongoing 
benefit beyond the timeframe of the RCTs 

Assuming the product listing agreement 
holds, the cost per QALY for ranibizumab 
for the different subtypes of AMD ranged 
from $5000 to 53 000 

Listing was recommended at the price 
proposed in the submission on the basis of 
an average incremental cost per extra 
quality adjusted life year (QALY) gained 
across all lesion types of between $15 000 
and $45 000 on the basis of the 
arrangement proposed by the sponsor. 

Publicly 
available 
information 
available at: 

http://guidance.nice.org.uk/TA155 http://www.cadth.ca/media/cdr/complete/cdr
_complete_Lucentis_March-27-2008.pdf 

http://www.health.gov.au/internet/main/pu
blishing.nsf/Content/pbac-psd-
ranibizumab-mar07 

US Veterans Affairs and Medicare decisions are not reflected here as reasons for recommendations are not publicly available. 
Ranibizumab is listed by the Medicare drug plans and for US Veterans Affairs (for patients with wet AMD who are treated by retinal 
specialists). 
1. Canadian Agency for Drugs and Technologies in Health. CEDAC Final Recommendation on Reconsideration and Reasons for 
Recommendation: Ranibizumab. http://www.cadth.ca/media/cdr/complete/cdr_complete_Lucentis_March-27-2008.pdf. 
2. Brown DM, Kaiser PK, Michels M, et al; ANCHOR Study Group. Ranibizumab versus Verteporfin for Neovascular Age-Related 
Macular Degeneration. N Engl J Med. 2006;355(14):1432-1444. 
3. Rosenfeld PJ, Brown DM, Heier JS, et al; MARINA Study Group. Ranibizumab for Neovascular Age-Related Macular Degeneration. 
N Engl J Med. 2006;355(14):1419-1431. 
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eTable 5. Teriparatide 

 NICE CDR PBAC 
Description 
and clinical 
evidence 
considered 

Teriparatide is a recombinant human parathyroid hormone that is indicated in the treatment of postmenopausal women with severe 
osteoporosis. It is administered once daily by subcutaneous injection and the maximum recommended duration of therapy is 18 mo. 
Randomized trials have shown that, in comparison to placebo, teriparatide builds bone mass as measured by bone densitometry, and 
decreases vertebral and non-vertebral (but not hip) fractures in patients with severe osteoporosis.1 One small randomized trial 
comparing teriparatide with alendronate showed no significant difference in fracture, and there are no randomized trials of teriparatide 
in patients who have failed bisphosphonates.1 The Canadian cost of therapy is $14 500 per 18 mo course of therapy, significantly 
higher than comparator bisphosphonate medications ( ~ $450 per year). 

Recommen
dation 

Recommended as an alternative treatment 
option for the secondary prevention of 
osteoporotic fragility fractures in 
postmenopausal women: 
Who are unable to take alendronate and 
either risedronate or etidronate, or have a 
contraindication to or are intolerant of 
alendronate and either risedronate or 
etidronate, or who have a contraindication 
to, or are intolerant of strontium ranelate, 
or who have 
had an unsatisfactory response (as defined 
in section 1.8) to treatment with 
alendronate, risedronate or etidronate and
who are 65 y or older and have a T-score 
of –4.0 SD or below, or a T-score of –3.5 
SD or below plus more than two 
fractures, or who are aged 55–64 y and 
have a T-score of –4 SD or below plus 
more than two fractures. 

Do not list Do not list 
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eTable 5. Teriparatide (continued) 
Clinical 
uncertainty 

The Committee noted that teriparatide 
was effective in preventing vertebral and 
grouped non-vertebral fractures in women 
with osteoporosis who have had a 
fracture, compared with placebo, and 
noted that in the study comparing 
teriparatide and alendronate, that patients 
treated with teriparatide experienced less 
back pain. Given the size of this study, 
though, the committee felt that more 
clinical research was necessary to 
determine whether teriparatide is more 
effective than bisphosphonates. 

CEDAC felt there was significant clinical 
uncertainty given the lack of adequately 
powered active comparator studies, and the 
absence of clinical trials in patients who did 
not tolerate or who continued to fracture 
despite bisphosphonates. 

Based on an indirect comparison between 
teriparatide and alendronate, the 
Committee did acknowledge that there is a 
trend in the data which suggests that 
teriparatide may be more effective than 
alendronate in preventing new vertebral 
and non-vertebral fractures, and that this 
has biological plausibility. However the 
Committee noted the lack of statistical 
significance, and that there were no 
adequately powered active comparator 
trials. 

Economic 
uncertainty 

Cost per QALY<£30 000 for patient 
subgroup listed 

Annual price $9700 and CEDAC felt there 
was high and uncertain cost-effectiveness 

Even if one were to assume clinical 
effectiveness over bisphosphonates, the 
committee was still concerned about high 
and uncertain cost-effectiveness. 

Other issues  Increased incidence of osteosarcoma noted 
in rats receiving teriparatide 

Subsequent to the period of this study, 
teriparatide was listed by PBAC for 
patients with severe osteoporosis who 
continue to experience symptomatic 
fractures after at least one year of anti-
resorptive therapy. This occurred on the 
sixth resubmission, and after a 
confidential but “substantial” price 
reduction, which resulted in acceptable 
cost-effectiveness. 

Publicly 
available 
information 
available at: 

http://guidance.nice.org.uk/TA161 http://www.cadth.ca/media/cdr/complete/cdr
_complete_Forteo_2004Dec22.pdf 

http://www.health.gov.au/internet/main/pu
blishing.nsf/Content/pbac-psd-
teriparatide-july07 

US Veterans Affairs and Medicare decisions are not reflected here as reasons for recommendations are not publicly available. 
Teriparatide is listed by the Medicare drug plans, and by the US Veterans Affairs (for the treatment of postmenopausal women with 
osteoporosis (BMD>-2.5 SD. T-score) who are at high risk for fracture). 
1. Canadian Agency for Drugs and Technologies in Health. CEDAC Final Recommendation on Reconsideration and Reasons for 
Recommendation: Teriparatide. http://www.cadth.ca/media/cdr/complete/cdr_complete_Forteo_2004Dec22.pdf. 
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eText. Description of Drug Insurance Within the US Medicare and Veterans Affairs 
To frame discussion within the American context, we also compare qualitatively these national agencies with the US 

Veterans Affairs and Medicare drug insurance plans. These US agencies were selected as each has a national remit, and has 

established committees to review reimbursement decisions for drugs. 

US Medicare 
In the United States, Medicare provides publicly-funded health care for citizens over the age of 65, disabled persons, 

and persons with end-stage renal disease. For Medicare recipients, outpatient prescription drugs are covered by a prescription 

drug benefit, known as Part D1 which is administered by one of over 2000 Medicare Advantage plans or stand-alone 

prescription drug plans.2 Certain classes of drugs are excluded from Medicare coverage (ie, weight loss drugs, or fertility 

drugs), but for included drug classes, plans are required to cover prescription medications which have been approved by the 

US FDA and are used for a medically-accepted indication.3 For most drug classes, drug plans must cover at least two drugs, 

though for some drug classes (ie, antidepressants, immunosuppressants, HIV / AIDS), “all or substantially all” of the drugs in 

each class must be covered.1 Medicare allows the drug plans to use step therapy, prior authorization and cost tiers.1 Price 

negotiation is one factor in determining which medications will be covered within a drug class, though for drug classes where 

all medications must be covered, price negotiation may not be possible. In the end, the Medicare Modernization Act requires 

Medicare drugs plans to ultimately cover any drug (not otherwise excluded under Part D) if “medically necessary” and 

“medically accepted”, regardless of formularies. 
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Medicare also covers drugs that must be administered by a physician (such as chemotherapy drugs) under Part B. For 

Part B drugs, the Centers for Medicare and Medicaid Services (CMS), which administers Medicare, can request advice on 

coverage from the Medicare Evidence Development & Coverage Advisory Committee (MEDCAC), a committee that provides 

expert advice to the CMS on clinical topics, though very few medications or drug classes have been reviewed by MEDCAC.4 

The MEDCAC reviews data on the effectiveness and appropriateness of services that are eligible for coverage under Medicare. 

The MEDCAC does not consider costs or cost-effectiveness in their deliberation. 

US Veterans Affairs 
The Veterans Health Administration (VHA) sponsors one of the largest pharmaceutical plans in the world, providing 

coverage to nearly 4.2 million American veterans.5 In 1996, the VHA established the VA National Formulary (VANF), which 

is augmented by regional, or Veterans Integrated Service Network (VISN), formularies. As deemed necessary, restrictions or 

criteria for use are applied at the national and VISN level to formulary medications that require close monitoring to ensure 

appropriate use. Formulary management involves 3 national groups: the Medical Advisory Panel (MAP), the VISN Formulary 

Leaders (VFLs), and the Pharmacy Benefits Management (PBM).5 The VA Pharmacy Benefits Management (PBM) was 

established in 1995 and was tasked with the development and management of a VA National Formulary.6 A VA Medical 

Advisory Panel (MAP) acts as medical consultants to the PBM, with members comprising twelve practicing VA physicians 

from across the country. In addition to the MAP, all PBM documents are reviewed and approved by the Veterans Integrated 

Service Networks (VISN) Formulary Leader (VFL) Committee, a group of pharmacists representing each of the 21 VISNs and 

a MAP member. 
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While the VHA traditionally relied on cost-minimization analyses in formulary decisions, since 2004, the VHA began 

requiring a formal cost-effectiveness analysis from manufacturers for selected pharmaceuticals.5 At present, the VHA routinely 

requests the submission of clinical and economic data using the Academy of Managed Care Pharmacy format and incorporates 

relevant information into the drug reviews used in the formulary decision-making process.7 On the basis of their reviews and 

analyses, PBM clinical pharmacists present draft documents to the MAP and VFLs for input and feedback. All 

recommendations are voted on by these two National PBM voting bodies. Once finalized, the VFLs are expected to implement 

listing decisions within their VISNs. 

1. Balfour DC 3rd, Evans S, Januska J, et al. Medicare Part D: A Roundtable Discussion of Current Issues and Trends. J Manag Care 
Pharm; 2009:15(1 suppl A):3-9. 
2. Gold. Premiums and Cost-Sharing Features in Medicare’s New Prescription Drug Program, 2006.  
3. Medicare. MEDICARE PART B VERSUS PART D COVERAGE ISSUES. 07/27/2005. 
4. Potential NCD (national coverage determination) topics. Centers for Medicare & Medicaid Services. 
http://www.cms.hhs.gov/mcd/ncpc_view_document.asp?id=19. 
5. Aspinal SL, Good CB, Glassman PA, Valentino MA. The Evolving Use of Cost-Effectiveness Analysis in Formulary Management 
Within the Department of Veterans Affairs. Med Care. 2005;43(7 suppl):20-26. 
6. Veterans Affairs. VISN 20: VA National Formulary. http://www.visn20.med.va.gov/wwwrx/. Accessed June 2009. 
7. Nichol MB, Knight TK, Epstein J, Honda DH, Tretiak R. Opinions Regarding the Academy of Managed Care Pharmacy Dossier 
Submission Guidelines: Results of a Small Survey of Managed Care Organizations and Pharmaceutical Manufacturers. J Manag Care 
Pharm. 2007;13(4):360-371. 


