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for reimbursement (9 in Australia, 5 in Canada, and 
3 in England, New Zealand, and Scotland) were 
subsequently approved with risk-sharing agree-
ments or special pricing arrangements.

Conclusions

Reimbursement of publically funded cancer drugs 
varies globally. The cause is multifactorial.
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1. INTRODUCTION

Expenditures on cancer drugs are rising globally. 
Costs are expected to grow because cancer rates are 
rising 1, cancer drug costs are typically higher than 
average drug costs 2, and cancer drugs represent a 
high percentage of drugs in development 3.

Many countries fund cancer drugs through public 
reimbursement programs. Such funding facilitates 
equal access for citizens by eliminating direct costs to 
patients. The rising costs of cancer drugs have forced 
many countries to implement mechanisms to offset 
costs. Those mechanisms may compromise access 
to cancer drugs and lead to inter-country variation 
in use and reimbursement 4,5. Increasingly, the value 
of a drug is being considered, and funding might be 
denied or limited if there are concerns that funding 
the drug may reduce available resources to fund as-
pects of health care other than cancer or to make other 
types of expenditures altogether. Cost-effectiveness 
analysis (cea), an economic analysis that relates health 
gains attributed to a drug to the net cost associated 
with that drug’s use, is being applied by several public 
payers to guide reimbursement decisions 6–8.

Cancer drugs are specialized medicines that have 
narrow licensed indications, often particular to any 
one or a combination of tumour site, chemotherapy 
regimen, and sequence of treatment. Public payers 
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Purpose

Evaluate inter-country variability in the reimburse-
ment of publically funded cancer drugs, and identify 
factors such as cost containment measures that may 
contribute to variability.

Methods

As of February 28, 2010, licensed indications for 10 
cancer drugs (bevacizumab, bortezomib, cetuximab, 
erlotinib, imatinib, pemetrexed, rituximab, sorafenib, 
sunitinib, and trastuzumab) were obtained from the 
drug registries of 6 licensing authorities correspond-
ing to 13 countries or regions: Australia, Canada 
(Ontario), England, Finland, France, Italy, Germany, 
Japan, New Zealand, the Netherlands, Scotland, Swe-
den, and the United States (Medicare Parts B and D). 
Number of licensed indications reimbursed by public 
payers and the use of cost containment measures were 
obtained by survey of health authorities involved in 
reimbursement and through public documents.

Results

The 48 identified licensed indications varied be-
tween agencies (range: 36–44 indications). Finland, 
France, Germany, Sweden, and the United States 
reimbursed the highest percentage of indications 
(range: 90%–100%). Canada (54%), Australia 
(46%), Scotland (40%), England (38%), and New 
Zealand (25%) reimbursed the least. All 5 countries 
with the lowest rate of reimbursement incorporated 
a cost-effectiveness analysis into reimbursement 
decisions and rejected submissions for reimburse-
ment mainly because of lack of cost effectiveness; 
in New Zealand, lack of cost effectiveness was the 
second leading cause of rejection after excessive cost. 
In 9 countries, risk-sharing agreements were used to 
contain costs. Indications initially not recommended 
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typically limit reimbursement to those narrow indica-
tions. As costs rise, countries have opted to control 
utilization by restricting off-label use or limiting 
reimbursement to subpopulations with the greatest 
benefit as determined by cea.

Public payers have also started to negotiate 
risk-sharing agreements (rsas) or special pricing 
arrangements (spas) with pharmaceutical companies 
in an effort to control costs 9. Price–volume agree-
ments, rebates, volume caps, price caps, schemes 
involving free drug, and outcome-based payments 
are all forms of rsas. The number of rsas has grown 
recently, likely because of patient, physician, and 
pharmaceutical company pressure on governments 
to fund costly new treatments. However, the impact 
of such agreements on reimbursement has not been 
fully assessed.

The objective of the present study was to evaluate 
inter-country variability in access to cancer drugs 
by reviewing the number of indications reimbursed 
by public drug programs for 10 cancer drugs and by 
identifying factors that lead to variation, including 
the use of cost-containment mechanisms.

2. METHODS

2.1 Countries and Drugs

For this study, we selected 12 countries or regions that 
have both universal health care and a national or re-
gional public drug reimbursement program that cov-
ers most drug costs. The United States was included 
for comparison, although Medicare is a social insur-
ance program that is not universal and is responsible 
for only 20%–30% of overall drug costs 7,10. Thus, 
the following 13 countries were included: Australia, 
Canada (Ontario), England, Finland, France, Italy, 
Germany, Japan, New Zealand, the Netherlands, 
Scotland, Sweden, and the United States (Medicare 
Parts B and D). In Canada, reimbursement of drugs 
is a responsibility of each province and territory; 
Ontario, Canada’s most populated province, was 
therefore included in the present study. England and 
Scotland were assessed independently because they 
make their own funding recommendations 11.

To ensure coverage of a variety of tumour sites, 
mechanisms of action, and routes of administration, 
10 cancer drugs licensed after 1995 were selected: 
bevacizumab, bortezomib, cetuximab, erlotinib, ima-
tinib, pemetrexed, rituximab, sorafenib, sunitinib, 
and trastuzumab.

2.2 Licensed Indications

In the present work, the term “licensing” is used to 
describe granting of marketing authorization. The 
number of licensed indications for the 10 selected 
cancer drugs as of February 28, 2010, were obtained 
from drug product registries of the following licensing 

authorities of the 13 countries studied: the Therapeutic 
Goods Administration (Australia); Health Canada 
(Ontario); the European Medicines Agency (emea); 
the Ministry of Health, Labour and Welfare (Japan); 
the Medicines and Medical Devices Safety Authority 
(New Zealand); and the Food and Drug Administra-
tion (United States) 12–17. If a licensed indication had 
since been broadened or restricted, the up-to-date 
indication was included. Indications approved for 
diseases other than cancer were excluded, as were 
uses of imatinib for rare conditions (hypereosinophilic 
syndrome, dermatofibrosarcoma protuberans, chronic 
eosinophilic leukemia, and aggressive systemic masto-
cytosis). Off-label use was defined as a drug prescribed 
for a use or in a manner not licensed by authorities.

2.3 Reimbursed Indications

A survey was sent directly to health authorities that 
make funding decisions for cancer drugs (Table i). 
The survey asked about the indications reimbursed 
as of February 28, 2010, for the 10 cancer drugs and 
about the role of cea and negotiations with phar-
maceutical companies in reimbursement decisions. 
In certain cases in which information obtained 
from the survey was insufficient, follow-up with 
the health authorities and a review of public docu-
ments, including published pharmaceutical lists, 
were conducted 16,18–25.

For Australia, England, France, Germany, Italy, 
Japan, New Zealand, the Netherlands, and Scotland, 
indications reimbursed were obtained from national 
bodies that make funding decisions for both oral and 
intravenous cancer drugs. In Canada, data for oral 
drugs were obtained from the Ontario Drug Benefit 
Plan and the Exceptional Access Program; for intra-
venous drugs, data were obtained through Cancer 
Care Ontario’s New Drug Funding Program 21–23. 
In Sweden, the Dental and Pharmaceutical Benefits 
Board (Tandvårds-och läkemedelsförmånsverket, 
tlv) makes listing decisions for oral cancer drugs 
on the National Reimbursement System and occa-
sionally for intravenous cancer drugs 7,26. Swedish 
data were obtained from the tlv and from hospitals 
if the indication had not been reviewed by the tlv. 
Data for oral drugs in Finland were obtained through 
the Social Insurance Institution of Finland and, for 
intravenous drugs, from hospitals 7,26. When using 
hospital data for Sweden and Finland, an indication 
was listed as reimbursed if it was funded by 1 or more 
hospitals. Medicare Part B and Part D were included 
for the United States.

2.4 Reimbursement Decisions

Reasons for advisory committees not recommending 
reimbursement, and factors that led to subsequent 
approval were further studied in 5 countries with the 
least number of indications reimbursed. Data were 
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obtained directly from meeting minutes and from 
published documents of current advisory committees 
(Table i) 27–31. Submissions reviewed by past advisory 
committees were excluded.

Cost effectiveness, excessive cost, or uncertain 
clinical benefit were deemed to have been the cause 
for not recommending reimbursement if those rea-
sons were stated in public documents. Definitions of 
cost effectiveness and excessive cost were country-
specific and were not standardized 32. If advisory 
committees stated that approval was granted only if 
the drug price were to be lowered, a rejection because 
of excessive cost was listed.

2.5 Negotiations with Pharmaceutical Companies

Health authorities were questioned about unique 
methods used for purchasing the 10 cancer drugs, 
including rsas and spas. For the United States and 
Japan, this information was obtained from pub-
lished documents 9,33. Risk-sharing agreements were 
defined as agreements between public payers and 
pharmaceutical companies to diminish the impact 
on the payer’s budget brought about by either or both 
of uncertainty about the value of the medicine or the 
need to work within finite budgets 9. Collectively, 

these rsas included price–volume agreements, vol-
ume or dose caps, price caps, schemes involving free 
drug, rebates, or outcome-based payments (Table ii). 
To prevent disclosure of confidential agreements, 
countries often used the term spas, which collectively 
included rsas and price reductions.

3. RESULTS

3.1 Licensed and Reimbursed Indications

For the 10 selected drugs, we identified 48 licensed 
indications in total (Table iii). Europe’s emea had ap-
proved 44 indications; New Zealand, 44; Australia, 
44; the United States, 40; Canada, 40; and Japan, 36.

Finland, Sweden, and the United States reim-
bursed 100% both of the total indications and of 
indications approved by their respective licensing 
authorities (Figures 1 and 2). Germany reimbursed 
92% of the total indications (n = 44), which consisted 
of all licensed emea indications. France reimbursed 
90% (n = 43), and Italy, 88% (n = 42) of the total indi-
cations, and those countries respectively reimbursed 
95% and 91% of the licensed emea indications. The 
Netherlands reimbursed 77% (n = 37) of the total 
indications and 84% of emea-licensed indications. 

table i Global health authorities involved in reimbursement decisions for cancer drugs

Country  Regulatory bodies

Australia Medicare Australia, in consultation with Pharmaceutical Benefits Advisory Committee

Canada Ministry of Health and Long-Term Care, in consultation with the Committee to Evaluate Drugs (ced) and the Cancer 
Care Ontario ced subcommittee

England National Health Service–England (nhs England), in consultation with the National Institute for Health and Clinical 
Excellence (nice)

Finland Social Insurance Institution (Kansaneläkelaitos)

France French National Authority for Health (Haute Autorité de Santé), in consultation with the Transparency Commission

Germany Federal Ministry of Health (Bundesministerium fuer Gesundheit), in consultation with the Joint Federal Committee 
(Gemeinsamer Bundesausschuss) and Institute for Quality and Economic Efficiency in Health Care (Institut fuer 
Qualitaet und Wirtschaftlichkeit im Gesundheitswesen)

Italy National Health Service of Italy (Servizio Sanitario Nazionale), in consultation with Italian Medcines Agency (Agenzia 
Italiana del Farmaco)

Japan The Ministry of Health, Labour and Welfare, in consultation with the Central Social Insurance Medical Council (Chuikyo)

Netherlands Health Care Insurance Board (College voor Zorgverzekeringen), in consultation with Dutch Healthcare Authority 
(Nederlandse Zorgautoriteit)

New Zealand Pharmaceutical Management Agency of New Zealand, in consultation with the Pharmacology and Therapeutics Advisory 
Committee (ptac) and the Cancer Treatments Subcommittee of ptac

Scotland National Health Service–Scotland (nhs Scotland), in consultation with Scottish Medicines Consortium

Sweden Dental and Pharmaceutical Benefits Agency (Tandvårds-och läkemedelsförmånsverket)

United States Medicare Part B (intravenous cancer drugs) and Medicare Part D (oral cancer drugs)
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Japan reimbursed 75% (n = 36) of the total indica-
tions, which was 100% of its licensed indications.

The 5 countries that reimbursed the fewest of 
the total indications were Canada at 54% (n = 26), 
Australia at 46% (n = 22), Scotland at 40% (n = 19), 
England at 38% (n = 18), and New Zealand at 25% 
(n = 12). Reimbursement in Australia included the 
uses of trastuzumab in advanced breast cancer, 
which were not listed on the Pharmaceutical Benefits 
Scheme but rather were funded through Medicare 
Australia’s Herceptin Program 34.

In Germany and Japan, licensing appeared to 
be the limiting step to cancer drug access, because 
reimbursement is generally predicated by licens-
ing, and off-label indications are not reim-
bursed 7,33,35. Licensing approval facilitated access 
in Germany, because the emea approved 44 of the 
48 total identified licensed indications. On the 
other hand, access in Japan was limited by licens-
ing approval. Japan had the least number of li-
censed indications, which resulted in reimbursement 
for only 75% of the total indications.

Licensing approval of additional indications after 
marketing authorization of a drug did not appear to 
affect reimbursement in Finland, Sweden, and the 
United States because off-label use was permitted. 
Medicare plans in the United States reimburse indica-
tions that are off-label when the evidence is sufficient 
to support that use 24,25. In Sweden, bortezomib and 
trastuzumab were approved for reimbursement on the 
National Reimbursement System for use at the discre-
tion of treating medical oncologists, illustrating their 
ability to prescribe for off-label indications. Also, in 
both Finland and Sweden, off-label indications for in-
travenous cancer drugs were reimbursed by hospitals 

if included in the hospital’s practice-based guidelines 
created by medical oncologists. Consequently, reim-
bursement varied by the individual cancer centre. For 
example, the off-label indication of bevacizumab for 
the treatment of glioblastoma had variable coverage 
in Finnish and Swedish hospitals.

3.2 Cost Effectiveness, Cost, Submissions

Of the 13 countries studied, 8 (Australia, Canada, 
England, Italy, the Netherlands, New Zealand, Scot-
land, and Sweden) factored a cea into reimbursement 
decisions for cancer drugs.

The 5 countries with the fewest number of in-
dications reimbursed (Australia, Canada, England, 
New Zealand, and Scotland) implemented a cea 
into reimbursement decisions for cancer drugs. 
The leading reason for a non-recommendation of 
reimbursement by the current advisory committees 
in most of those countries was that the drug was 
deemed not cost-effective. New Zealand was an 
exception, with the main reason being that the drug 
had an excessive cost (Figure 3). In all 5 countries, 
52%–74% of initial submissions for reimbursement 
were not recommended. However, many drugs were 
subsequently recommended for reimbursement, with 
a final approval rate of 46%–74% for all indications 
reviewed (Figure 4). In New Zealand, pharmaceuti-
cal companies submitted the fewest indications for 
consideration of reimbursement, with 26 submis-
sions (Figure 4). Those 26 included the indications 
reviewed by pharmac (the entity that manages the 
pharmaceutical schedule on behalf of the Health 
Funding Authority) and a list of cancer drugs in use 
before 2002 that were termed “the cancer basket” 36.

table ii Definitions of risk-sharing agreements

Risk-sharing scheme Definition

Financial-based agreements

a. Price–volume agreements 
(also called budget-impact 
schemes)

Third-party payer and pharmaceutical manufacturer agree on a price based on a forecast volume of 
sales. If the actual sales volume exceeds the forecast, the price of the pharmaceutical may be revised 
downwards, or the manufacturer may be asked to pay a rebate.

b. Price-capping Third-party payer and pharmaceutical manufacturer agree on maximum monies spent for a drug per 
patient. Pharmaceutical manufacturer pays for the drug beyond this agreed amount.

c. Volume- or  
dose-capping

Third-party payer and pharmaceutical manufacturer agree on a maximum number of cycles of treatment 
or dose of drug reimbursed per patient. Pharmaceutical manufacturer pays for the drug beyond this 
agreed amount.

d. Free drug or discounts Pharmaceutical manufacturers agree to provide free drug or discounts on the drug for a period of time 
to third-party payers.

e. Rebates The pharmaceutical manufacturer offers a rebate to third-party payers for the cost of increased 
expenditure over set annual subsidization caps or thresholds.

Performance- or outcome-based agreements

Pharmaceutical manufacturer refunds agreed monies, provides free drug, or agrees to a price reduction 
if a desired health outcome is not reached.
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table iii Indications approved by licensing authorities as of February 28, 2010, for 10 cancer drugs 

Drug Indication Agency and jurisdiction

tga hc emea mhlw Medsafe fda

(Australia) (Canada) (Europe) (Japan) (N.Z.) (U.S.A.)

Bevacizumab
a. Metastatic colorectal cancer: 1st line with fluoropyrimidine-

based chemotherapy
√ √ √ √ √ √

b. Metastatic colorectal cancer: 2nd line with 
fluoropyrimidine-based chemotherapy

√ √ √ √ √

c. Metastatic colorectal cancer: 3rd line with 
fluoropyrimidine-based chemotherapy

√ √ √ √

d. Metastatic breast cancer: 1st line in with paclitaxel or 
docetaxel

√ √ √ √ √

e. Non-squamous metastatic non-small-cell lung cancer: 1st 
line with platinum chemotherapy

√ √ √ √ √ √

f. Glioblastoma multiforme: 2nd line as monotherapy √ √ √
g. Metastatic renal cell carcinoma: 1st line with interferon alfa √ √ √ √

Bortezomib
a. Multiple myeloma: 1st line with melphalan and prednisone 

in patients not eligible for stem-cell transplantation
√ √ √ √ √

b. Multiple myeloma: 2nd line as monotherapy √ √ √ √ √ √
c. Multiple myeloma: 3rd line as monotherapy √ √ √ √ √ √
d. Mantle cell lymphoma: 2nd line as monotherapy √ √

Cetuximab
a. Metastatic colorectal cancer, egfr-expressing: 1st line with 

chemotherapy
√ √ √ √

b. Metastatic colorectal cancer, egfr-expressing: 2nd line with 
chemotherapy

√ √ √ √ √ √

c. Metastatic colorectal cancer, egfr-expressing: 3rd line with 
chemotherapy

√ √ √ √ √

d. Metastatic colorectal cancer, egfr-expressing: after 
irinotecan, or intolerant to irinotecan and oxaliplatin as 
monotherapy

√ √ √ √ √ √

e. Locally advanced head-and-neck cancer: 1st line with 
radiotherapy

√ √ √ √ √ √

f. Metastatic head-and-neck cancer: with cisplatin √ √ √ √ √
Erlotinib

a. Metastatic or locally advanced metastatic non-small-cell 
lung cancer: 2nd line as monotherapy

√ √ √ √ √ √

b. Metastatic or locally advanced metastatic non-small-cell 
lung cancer: 3rd line as monotherapy

√ √ √ √ √

c. Metastatic pancreatic cancer: with gemcitabine √ √ √ √
Imatinib

a. Chronic myelogenous leukemia (chronic, accelerated, 
blast), Ph+: 1st line

√ √ √ √ √ √

b. Acute lymphoblastic leukemia, Ph+: 1st line monotherapy 
or with chemotherapy

√ √ √ √ √

c. Acute lymphoblastic leukemia, Ph+: after relapse as 
monotherapy

√ √ √ √ √ √

d. Myelodysplastic syndrome, with PDGFR gene 
rearrangements

√ √ √ √ √

e. Unresectable or metastatic gastrointestinal stromal tumour, 
c-Kit (Cd117)–positive

√ √ √ √ √ √

f. Resected gastrointestinal stromal tumour, c-Kit (CD117)–
positive, high risk of relapse: adjuvant

√ √ √ √ √ √
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Pemetrexed

a. Non-squamous metastatic or locally advanced non-small-
cell lung cancer: 1st line with cisplatin

√ √ √ √ √ √

b. Non-squamous metastatic or locally advanced non-small-
cell lung cancer: 2nd line as monotherapy

√ √ √ √ √ √

c. Pleural mesothelioma: 1st line with cisplatin √ √ √ √ √ √

Rituximab

a. Follicular lymphoma, CD20-positive: 1st line with 
chemotherapy

√ √ √ √ √ √

b. Follicular lymphoma, CD20-positive: 2nd line as 
monotherapy

√ √ √ √ √ √

c. Follicular lymphoma, CD20-positive: maintenance therapy 
after response to chemotherapy

√ √ √ √ √

d. Diffuse large B-cell lymphoma, CD20-positive: with chop 
chemotherapy

√ √ √ √ √ √

e. Chronic lymphocytic lymphoma: with chemotherapy √ √ √ √ √

Sorafenib

a. Unresectable hepatocellular carcinoma √ √ √ √ √ √

b. Metastatic renal cell carcinoma: 1st line if unsuitable for or 
intolerant to cytokine therapy

√ √ √ √ √ √

c. Metastatic renal cell carcinoma: 2nd line after failure of 
cytokine therapy

√ √ √ √ √ √

Sunitinib

a. Metastatic renal cell carcinoma: 1st line √ √ √ √ √ √

b. Metastatic renal cell carcinoma: 2nd line √ √ √ √ √ √

c. Unresectable or metastatic gastrointestinal stromal tumour: 
2nd line after imatinib

√ √ √ √ √ √

Trastuzumab

a. Metastatic breast cancer, her2-positive: 3rd line 
monotherapy

√ √ √ √ √ √

b. Metastatic breast cancer, her2-positive: 1st line with 
paclitaxel

√ √ √ √ √ √

c. Metastatic breast cancer, her2-positive: 1st line with 
docetaxel

√ √ √ √ √

d. Metastatic breast cancer, her2-positive: with vinorelbine √ √

e. Metastatic breast cancer, her2-positive: with aromatase 
inhibitors

√ √ √ √ √

f. Metastatic breast cancer, her2-positive: with capecitabine √ √

g. Metastatic gastric or gastroesophageal junction, her2-
positive: 1st line with cisplatin and capecitabine or 
5-fluorouracil

√

h. Early breast cancer, her2-positive: adjuvant √ √ √ √ √ √

tga = Therapeutic Goods Administration; hc = Health Canada; emea = European Medicines Agency; mhlw = Ministry of Health, Labour and 
Welfare; Medsafe = Medicines and Medical Devices Safety Authority; fda = Food and Drug Administration; egfr = epidermal growth factor 
receptor; Ph+ = Philadelphia chromosome–positive; pdgfr = platelet-derived growth factor receptor; chop = cyclophosphamide–doxorubicin–
vincristine–prednisone; her2 = human epidermal growth factor receptor 2.

table iii Continued.

Drug Indication Agency and jurisdiction

tga hc emea mhlw Medsafe fda

(Australia) (Canada) (Europe) (Japan) (N.Z.) (U.S.A.)
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Of the 5 countries with the broadest number of 
indications reimbursed, 4 (Finland, France, Ger-
many, and the United States) did not use cea in their 
decisions to reimburse cancer drugs. Japan also did 
not use cea, and although it did not rank in the top 
5 countries, Japan did reimburse 100% of its own 
country’s licensed indications. Alternative methods 
used to control drugs costs in Finland, France, and 
Germany were price cuts and pricing controls 7,37.

3.3 RSAs and SPAs

Of the 13 studied countries, 9 had implemented rsas for 
at least 1 of the cancer drugs studied; Finland, Germany, 

Japan, and the Netherlands had not. Publically known 
rsas or spas applied to varying numbers of funded indi-
cations (Figure 4): in New Zealand, 12 of 12 (100%); in 
Australia, 15 of 22 (68%); in England, 5 of 18 (28%); in 
Ontario (Canada), 6 of 26 (23%); and in Scotland, 4 of 19 
(21%). In Canada, 5 indications and, in each of Australia, 
England, New Zealand, and Scotland, 3 indications that 
were not initially recommended for reimbursement—in 
part because of lack of cost-effectiveness or because 
of excessive cost—were then subsequently approved 
with rsas or spas. In Australia, 6 additional indications 
were approved with rsas or spas in conjunction with 
restrictions on the population eligible for the drug or 
after provision of additional clinical data.

figure 4 Number of indications for 10 cancer drugs submitted by 
pharmaceutical companies to public payers for consideration of 
reimbursement as of February 28, 2010, and the approval rates for 
those indications with and without risk-sharing agreements (rsas) 
or special pricing arrangements (spas).

figure 1 Percentage of all licensed indications (n = 48) reimbursed 
for 10 cancer drugs as of February 28, 2010.

figure 2 Percentage of indications licensed by local agencies 
[European Medicines Agency, n = 44; U.S. Food and Drug Admin-
istration, n = 40; Health Canada, n = 40; Medsafe (N.Z. Medicines 
and Medical Devices Safety Authority), n = 44; Ministry of Health, 
Labour and Welfare (Japan), n = 36; and Therapeutic Goods Ad-
ministration (Australia), n = 44] reimbursed for 10 cancer drugs 
as of February 28, 2010.

figure 3 Number of indications reviewed and not recommended 
for reimbursement by current advisory committees for 10 cancer 
drugs as of February 28, 2010, and factors contributing to the 
indication not being recommended. ced = Committee to Evaluate 
Drugs (Ontario, Canada); pbac = Pharmaceutical Benefits Advi-
sory Committee (Australia); smc = Scottish Medicines Consortium 
(Scotland); nice = U.K. National Institute for Health and Clinical 
Excellence (England); ptac = Pharmacology and Therapeutics 
Advisory Committee (New Zealand).
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4. DISCUSSION

To our knowledge, the present study is the first to 
document international variability in access to cancer 
drugs, measured by the number of licensed indica-
tions reimbursed by public payers. Our findings in-
dicate that Finland, France, Germany, Sweden, and 
the U.S. Medicare program have the broadest access 
to publically funded cancer drugs. A recent report 
commissioned by the Department of Health in the 
United Kingdom documented variability in access to 
new cancer drugs across 14 countries based on usage 
data derived from sales by IMS Health Incorporated 
(Danbury, CT, U.S.A.) 5. In that study, France, Ger-
many, and the United States were also among the 5 
countries with the most access, and Australia, the 
United Kingdom, Canada, and New Zealand were 
among those with the lowest access. As expected, 
those results are similar to our findings, given that 
drug use generally increases with reimbursement 11,38.

According to our results, the factors that affected 
the number of indications reimbursed in a country were

• number of indications licensed,
• off-label regulations,
• use of cea and how stringently it is applied,
• the number of indications submitted for con-

sideration of reimbursement by pharmaceutical 
companies, and

• whether countries negotiate rsas or spas (or both) 
with pharmaceutical companies.

4.1 Cost Effectiveness and Cost

A number of concerns have been identified by the 
public and physicians about the implementation of cea 
in reimbursement decisions, including lack of trans-
parency, post-regulatory agencies taking a restrictive 
view with respect to endpoints used to show efficacy, 
and a lack of standardization of cost-effectiveness 
thresholds between and within health care systems 32. 
The World Health Organization has attempted to 
standardize cost-effectiveness thresholds and to relate 
them to a country’s gross domestic product 39.

We identified 8 countries that implement cea into 
the review process for cancer drug reimbursement, 
but in Sweden, Italy, and the Netherlands, cea had 
little impact on reimbursement decisions for the 10 
cancer drugs studied. Sweden’s tlv does not have a 
defined threshold to the cea and is willing to accept 
higher thresholds for patient groups with initial low 
quality of life or life expectancy, such as those with 
cancer 8,40,41. Thus, disease severity appeared to be 
an overriding variable. However, regions within 
Sweden can subsequently restrict use based on per-
ceived cost-effectiveness and budget availability 42. 
In Italy, all 10 drugs studied are listed as Class H 
(hospital) drugs 43. As such, significant savings 
can be achieved because drugs bought directly by 

hospitals are granted a minimum 50% discount by 
pharmaceutical companies 43. That discount, together 
with a fixed national drug expenditure, reduces the 
usefulness of a cea for the 10 drugs 8,43. The Nether-
lands incorporates cea for medicines on a “high-cost 
drug list,” which contains hospital drugs that are 80% 
reimbursed by its National Health Insurance 44. Of 
the 10 drugs we studied, 6 were on that list. Their 
analysis is conducted after reimbursement approval 
and, at the time of preparation of this article, had not 
yet been conducted for the latter 6 drugs.

Australia, Canada, England, New Zealand, and 
Scotland review a cea with each reimbursement 
submission 45–48. In Australia, Canada, England, and 
Scotland, most rejections for reimbursement were 
based on a lack of cost-effectiveness; in New Zealand, 
lack of cost-effectiveness was the second leading 
cause. Those rejections for lack of cost-effectiveness 
have contributed to less publically funded access to 
cancer drugs than is seen in the remaining countries 
studied here. The foregoing 5 countries tend to have 
a threshold—albeit not predefined—for acceptable 
cost effectiveness, with limited exceptions made for 
cancer drugs 49. However, the National Institute for 
Health and Clinical Excellence in England recently 
granted leniency to drugs offering a survival benefit 
to patients near the end of life 50. In New Zealand, 
the decision to reject drugs for reimbursement, with 
excessive cost being the main reason, may be a result 
of a fixed budget for oral medications (unlike budgets 
in Australia, Canada, Scotland, and England).

4.2 Submissions

The number of reimbursement submissions from 
pharmaceutical companies received and reviewed 
by advisory committees varied between countries. 
New Zealand had the lowest number of submissions 
reviewed and has acknowledged that pharmaceutical 
companies bring applications to their country later 
than to others; officials attribute this situation to 
their robust approach to funding decisions and the 
attractiveness of larger markets 51. Many indications 
submitted by pharmaceutical companies, although 
not initially recommended for reimbursement in 
the 5 countries with the least number of indications 
reimbursed, were eventually approved. That find-
ing may suggest that, in an effort to reduce time 
to reimbursement, clinical advisory committees 
and pharmaceutical companies may need to make 
improvements in their discussions about acceptable 
submission requirements before the actual submis-
sion is made.

4.3 Negotiations Between Pharmaceutical 
Companies and Public Payers

Most of the countries studied were negotiating rsas 
with pharmaceutical companies. As other authors 
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have documented, details of rsas, with the exception 
of those in England and Scotland, are not transpar-
ent 9,52. In countries that incorporate cea into reim-
bursement decisions and also in countries that do 
not (such as France, where price–volume agreements 
are a central element in controlling expenditure), 
rsas and spas have led to improved access to cancer 
drugs 7,53,54. France incorporates a two-step rating 
system based on clinical need and efficacy over 
existing treatments, which is subsequently used by 
France’s economic committee to negotiate prices and 
rsas. In the United States, the incentives for pharma-
ceutical companies to negotiate with public payers 
to offset costs are limited because, by law, Medicare 
must reimburse cancer drugs 24, thereby limiting the 
program’s negotiating leverage. However, because of 
rising out-of-pocket expenses for patients, pressure 
on companies to use cost containment measures, 
including rsas, has been building 55,56.

Although rsas appear to be an effective method 
to reduce costs, they are accompanied by the admin-
istrative burdens of patient monitoring and informa-
tion submission 57. Schemes such as volume- and 
price-capping have also been criticized for being 
unsupported by clinical evidence 58. Thus, price 
negotiations may be a more simplistic way of reduc-
ing costs 59.

4.4 Limitations

Reimbursement decisions are complex and may 
be influenced by variables not reviewed in the 
present study. Private drug insurance is available 
in many of the countries studied, and in certain 
circumstances, it can fund drugs not publically 
reimbursed 60,61. In the United States particularly, 
private drug insurance covers most drug costs, and 
thus our results relate to relatively smaller number 
of eligible Medicare patients 7. Also, restriction to 
subpopulations was occasionally added to the reim-
bursed label compared with the licensed indication, 
thus restricting patients eligible for a drug despite 
reimbursement approval 62. Finally, it is beyond the 
scope of the present study to correlate reimburse-
ment with clinical outcomes.

5. CONCLUSIONS

Reimbursement of cancer drugs by publically-funded 
drug programs varies globally; the causes are multi-
factorial. Australia, Canada, England, New Zealand, 
and Scotland have the most restricted access to 
publically-funded cancer drugs, and reimbursement 
rejections occur mainly because of insufficient cost-
effectiveness or excessive cost. Negotiations between 
public payers and pharmaceutical companies through 
rsas and spas are being used internationally for cost 
containment with respect to cancer drugs and have 
resulted in increased reimbursement.
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