
Main Conclusions

ðð Of 33 new oncol ogy drugs, 30 were approved in the United States, 26 in the Euro pean
Com mu nity, and 24 in Can ada between 2003 and 2011.

ðð The median review times (the time within which 50% of the drugs were approved) of
these drugs were 182 days in the United States, 410 days in Europe, and 356 days in
Can ada.

ðð Of the 24 drugs approved in Can ada, the median review time was 182 days in the United
States and 408 days in Europe. Twenty-three of the drugs took lon ger to be approved in
Can ada than in the United States; 43% of the times were lon ger by at least 180 days.

ðð Twenty-five (83%) of the 30 drugs approved in the United States received an expe dited
review (median and aver age approval times of 182 and 217 days, respec tively) com pared
with only eight (33%) of the 24 drugs approved in Can ada that received a pri or ity review
(median and aver age approval times of 326 and 422 days, respec tively).

ðð As a result of lon ger approval times in Can ada, the Cana dian gov ern ment delayed access
to the 21 drugs approved by all three agen cies by more than 180 days after the
cor re spond ing dates for 10 of the drugs in the Euro pean Com mu nity and for 19 of the
drugs in the United States.

ðð By the end of March 2012, only three of the 24 drugs approved in Canada were covered
to some degree by government insurance in all 10 provinces, while seven others had
government subsidized access in some provinces. Most importantly, almost 60% had no
government subsidized access in any province.

                            July 2012

Access to New Oncology Drugs
in Canada Compared with

the United States and Europe
by Nigel S.B. Rawson, Ph.D.



Intro duc tion

Can cer is the lead ing cause of
premature death in Can ada. The
num bers of new cases of breast,
colorectal, ovar ian, pros tate, and
kid ney can cer, and leu ke mia and
lym phoma have changed lit tle over
the last 20 years (CCS, 2012). More -
over, the five-year sur vival rates
(the pro por tion of patients sur viv -
ing for at least five years after diag -
no sis) for lung and ovar ian can cer
have remained more or less the
same over the last two decades and
those for breast, colorectal, and kid -
ney can cer and lym phoma have
shown only mod est prog ress (CCS,
2012). Con se quently, new, better
treat ments are needed as soon as
they can be intro duced.

Unfor tu nately, the time li ness of the
review and approval of new drugs
for use in Can ada in com par i son
with other indus tri al ized coun tries
has been a con cern to patients and
phy si cians for many years (Raw son,
2000, 2003; Raw son and Kaitin,
2000, 2003; Raw son et al., 1998;
Rovere and Skin ner, 2012). Nev er -
the less, it has been sug gested that
most new drugs can not be con sid -
ered “major med i cal advances,” so
that the slow approval of these
drugs is of lit tle con cern (Lexchin
and Mintzes, 2000). How ever,
oncol ogy drugs are vitally impor -
tant to patients need ing hope and to 
phy si cians seek ing even mod er ately
effec tive ther a pies (Lakdawalla et
al., 2012; Romley et al., 2012;
Seabury et al., 2012).

A recent com par i son of 35 new
oncol ogy drugs approved in the
United States and the Euro pean
Com mu nity between 2003 and 2010 
dem on strated that, despite claims to 

the con trary, these drugs were
approved sig nif i cantly faster in the
United States than in Europe (Rob -
erts et al., 2011). Two of the 35
drugs are used in can cer patients to
coun ter act adverse effects of oncol -
ogy ther apy and were excluded,
leav ing 33 for this anal y sis. Eigh teen 
of these drugs were indi cated for
the treat ment of a solid tumour
(breast, colorectal, lung, ovary,
pros tate, kid ney, and osteosarcoma) 
and 15 were designed to treat leu ke -
mia, lym phoma, mul ti ple myeloma, 
or myelodysplastic syn drome. The
num ber of these oncol ogy drugs
approved in Can ada and the time
taken for their review are exam ined
in this report (details of the meth -
ods used in the anal y sis are pre -
sented at the end of the report).

Review and approval

Of the 33 oncol ogy drugs, 30 (91%)
were approved in the United States,
24 (73%) in the Euro pean Com mu -
nity, and 22 (67%) in Can ada
between 2003 and 2010. Two of the
33 drugs approved in the United

States (cabazitaxel for pros tate can -
cer and erbulin for breast can cer)
received approval in Europe and
Can ada in 2011 and were included
in the anal y sis. Thus, 26 (79%) and
24 (73%) drugs were approved in
the Euro pean Com mu nity and Can -
ada, respec tively, by the end of 2011 
(see table 1).

At 356 days, the median Health
Can ada review time of the 24 drugs
approved in this coun try is almost
twice as long as the median FDA
time of 182 days for its approval of
30 drugs, but is approx i mately two
months less than the median EC
approval time of 410 days for the 26 
drugs approved in Europe (see table 
2). When the anal y sis was lim ited to 
the 24 drugs approved in Can ada,
the median FDA and EC approval
times remained vir tu ally the same at 
182 and 408 days, respec tively.

Although one drug (tositumomab)
had a shorter review time in Can ada 
than in the United States, the review 
times of all the other drugs
approved in Can ada were lon ger
than the cor re spond ing times in the 
United States by 41 to 712 days (see
fig ure 1), with 43% being lon ger by
at least 180 days. The Cana dian
review time was lon ger than the EC
approval time for 45% of the drugs.

Of the 30 drugs approved in the
United States, 25 received an expe -
dited review with a median review
time of 182 days (aver age: 217;
range: 78-1016). In Can ada, eight of 
the 24 drugs received a pri or ity
review (median time: 326 days;
aver age: 422; range 197-820). Only
three drugs had an expe dited review 
in Europe as the sys tem was only
recently intro duced.
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Twenty-one of the 33 drugs were
approved by all three agen cies
with the median review times
shown in table 3. At 362 days, the
median Health Can ada review
time for the 21 drugs is twice as
long as the 182 day median FDA
review time, but 43 days less than
the median EC approval time for
the same drugs. 

The dates of the sub mis sions to
Health Can ada for the 21 drugs
were within a period of 90 days
before or after the sub mis sion dates
to the EMA and FDA for 10 and
seven of the drugs, respec tively.
How ever, later sub mis sions and
lon ger review times in Can ada
resulted in the Cana dian mar ket ing
autho ri za tion date being delayed by
more than 180 days after the Euro -
pean Com mis sion and FDA mar -
ket ing autho ri za tion dates for 10
and 19 of the 21 drugs, respec tively
(see fig ure 2). For nine drugs, the
Cana dian mar ket ing approval date
was more than 18 months after the
US mar ket ing approval date. The
median delay between mar ket ing
autho ri za tion in Can ada and
Europe was 133 days and between
Can ada and the United States was
364 days.

To assess whether there has been
any change between mid-decade
and more recent years, the review
times of the oncol ogy drugs
approved in Can ada between 2005 
and 2007 and between 2008 and
2011 were com pared. Since the
median times and ranges in these
peri ods were 362 days (aver age:
441; range: 197-820) and 349 days
(aver age: 454; range: 211-893),
respec tively, it can be seen that
there has been lit tle change in
Can ada since 2005.

Table 1: The 33 Oncology Drugs Approved by the End of 2011

Drug name Approved in 
the United

States

Approved 
in the 

Euro pean
Com mu nity

Approved in 
Can ada

Azacitidine Yes* Yes Yes†

Bendamustine hydrochloride Yes* Yes No 
Bevacizumab Yes* Yes Yes†

Bortezomib Yes* Yes Yes 
Cabazitaxel Yes  Yes Yes 
Cetuximab Yes* Yes Yes†

Clofarabine Yes* Yes Yes 
Dasatinib Yes* Yes Yes 
Decitabine Yes  No No 
Degarelix acetate Yes  Yes Yes 
Eribulin mesylate Yes* Yes Yes 
Erlotinib hydrochloride Yes* Yes Yes†

Everolimus Yes  Yes Yes 
Histamine dihydrochloride No  Yes No 
Ixabepilone Yes* Submission

withdrawn
No 

Lapatinib ditosylate Yes* Yes Yes 
Lenalidomide Yes* Yes Yes 
Mifamurtide sodium No  Yes No 
Nelarabine Yes* Yes Yes 
Nilotinib hydrochloride
monohydrate

Yes  Yes Yes 

Ofatumumab Yes* Yes No 
Panitumumab Yes* Yes Yes 
Pazopanib hydrochloride Yes  Yes Yes 
Pemetrexed disodium Yes* Yes Yes†

Pralatrexate Yes* No No 
Romidepsin Yes  No No 
Sipuleucel-T Yes* No No 
Sorafenib tosylate Yes* Yes Yes 
Sunitinib malate Yes* Yes Yes†

Temsirolimus Yes* Yes Yes†

Tositumomab Yes* No Yes†

Trabectedin No  Yes Yes 
Vorinostat Yes* Submission

withdrawn
Yes 

*Expedited review (priority, accelerated, or fast track)
†Priority review

Sources: Roberts et al., 2011; Health Canada, 2010; Health Canada, 2011a.
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Table 2: Number of Oncology Drugs Approved by Each Agency and their Median,
Average, and Range of Review Times (in days)

Agency Period Num ber
of drugs

reviewed

Median
approval

(days)

Aver age
approval

time
(days)

Range of
review
times
(days)

US Food and Drug Administration 2003-10 30 182 230 78-1016

European Commission 2004-11 26 410 439 116-854

Health Canada 2005-11 24 356 448 197-893

Sources: Roberts et al., 2011; Health Canada, 2010; Health Canada, 2011a.

0 200 400 600 800 1000

Tositumomab

Vorinostat

Trabectedin

Temsirolimus

Sunitinib

Sorafenib

Pemetrexed

Pazopanib

Panitumumab

Nilotinib

Nelarabine

Lenalidomide

Lapatinib

Everolimus

Erlotinib

Eribulin

Degarelix

Dasatinib

Clofarabine

Cetuximab

Cabazitaxel

Bortezomib

Bevacizumab

Azacitidine

 Food and Drug Administration

 European Commission

 Health Canada

Review time (days)

Sources: Roberts et al, 2011; Health Canada, 2010; Health Canada, 2011a.

Fig ure 1: Review times of the 24 oncol ogy drugs approved in Can ada by the end of 2011
com pared with those in the United States and Europe



Safety

The sub mis sions to the EMA for
two drugs (ixabepilone and
vorinostat) were with drawn before
they received mar ket ing autho ri za -
tion due to con cerns about the ben -
e fit-risk pro file from the Com mit tee 
for Medic i nal Prod ucts for Human
Use (EMA, 2008, 2009). How ever,
both were approved in the United
States and vorinostat was approved
in Can ada. None of the oncol ogy
drugs dis cussed here was with -
drawn from the mar ket place for
safety rea sons in any of the juris dic -
tions after approval.

Dis cus sion

Even allow ing for the inclu sion of
drugs approved in Can ada in 2011,
con sid er ably fewer new oncol ogy
prod ucts were approved in this
coun try in the last decade than in
the US. More over, the review times
for oncol ogy drugs approved in
Can ada since 2005 are lon ger than
in the United States by a sub stan tial
period and show no evi dence of
improv ing in the most recent years.
For over 40% of the drugs reviewed
in Can ada, it took 180 days lon ger (or
more) to com plete the review than it
did for the same drugs in the US.

The anal y sis is nec es sar ily lim ited
by the fact that no account was
taken of time when the reg u la tory
clock stopped. The objec tive of the
anal y sis was to eval u ate the over all
time from sub mis sion to approval
and dif fer ences between the tim ing
of mar ket ing autho ri za tion in the
three juris dic tions.

Sub mis sion dates in Can ada were
within 90 days of those in Europe
and the United States for about a
third and half, respec tively, of the
21 oncol ogy drugs approved by all
three agen cies. How ever, due to the
lon ger review times, Cana dian
approval dates were more than 180
days after those in Europe and the
United States for 48% and 90% of
the drugs, respec tively. These
results raise the ques tion as to why
the inter na tional col lab o ra tion
reported by Health Can ada (2011b)
is not lead ing to review times in
Can ada that are more com pa ra ble
with the United States and Europe.
Health Can ada’s response to the
Audi tor Gen eral’s recent rec om -
men da tion that the agency “should
ensure that it meets ser vice stan -
dards for the review of all drug sub -
mis sion types” (70% of new drug
sub mis sions meet the tar get) pro -
vides an answer—Health Can ada
only began to pilot the use of

for eign reviews in late 2011 (Audi -
tor Gen eral of Can ada, 2011).

Both the United States and Can ada
have reg u la tions to facil i tate timely
access to new med i ca tions of poten -
tial clin i cal sig nif i cance, but the
FDA has more than one way in
which appli ca tions can be expe dited 
(Raw son, 2005) and there is a pro -
posal for yet another method
(Pecquet, 2012). Health Can ada has
a pri or ity review sys tem in which
the cri te ria are close to those for a
pri or ity review in the United States,
although to obtain this sta tus, the
man u fac turer must sub mit an appli -
ca tion to the agency. The drugs in
this anal y sis are indi cated for com -
mon can cers for which the num bers 
of new cases per year over the past
20 years have shown lit tle reduc tion 
and that con tinue to have sig nif i -
cant mor tal ity rates (CCS, 2012).
How ever, only a third of the drugs
approved in Can ada received a pri -
or ity review com pared with 80% of
the drugs that were expe dited in the 
United States. Reports that out line
the infor ma tion sub mit ted to
Health Can ada and the review and
deci sion pro cess (Sum mary Basis of
Deci sion [SBD] reports) are avail -
able for 23 of the 24 drugs approved 
in this coun try. These show that
appli ca tions for pri or ity sta tus were
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Table 3: Median, Average, and Range of Review Times of the 21 Oncology Drugs
Approved by All Three Agencies

Agency Median approval
time (days)

Aver age approval
time (days)

Range (days)

US Food and Drug Administration 182 202 78-395

European Commission 405 421 312-671

Health Canada 362 440 197-893

Sources: Roberts et al., 2011; Health Canada, 2010; Health Canada, 2011a.
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Fig ure 2: Com par i son of Cana dian approval dates with US and Euro pean approval dates
for the 21 drugs approved by all three agen cies
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also made for everolimus and
nelarabine but were denied, and
none was made for the remain der
(Health Can ada, 2012). While the
grounds for accep tance of a pri or ity
review appli ca tion are avail able in
the SBD reports (most com monly a
poten tial ben e fit over exist ing ther apy 
for a con di tion not ade quately man -
aged), those for rejec tion are not.

Regard less of the rea sons for expe -
di tion of the reviews of some prod -
ucts, the fact remains that expe dited 
prod ucts in the United States had a
median review time of six months,
whereas the Cana dian pri or ity
review drugs had a median approval 
time of close to a year. Greater
trans par ency in the Cana dian sys -
tem might allow a better under -
stand ing of the rea sons why the
pri or ity review times were lon ger
than in the United States (Health
Can ada, 2011b; Lexchin and
Mintzes, 2004). For instance, Health 
Can ada could be required to

mon i tor approv als in the United
States and Europe and, if a drug is
not approved in Can ada within a set
num ber of days (eg., 90 days) of the
later of the Amer i can or Euro pean
approval dates, to report to Par lia -
ment on the sit u a tion with regard to
the drug in this coun try.

Another con cern is that mar ket ing
approval by a drug reg u la tory agency
allows a prod uct to be sold, but it
does not guar an tee patient access to
it. Many new oncol ogy drugs are
expen sive (CCS, 2009) and, with out
pri vate or gov ern ment insur ance,
many patients may be unable to
afford them. Infor ma tion on pri vate
and gov ern ment insur ance cov er age
is incom plete; only five prov inces
(Brit ish Colum bia, Alberta, Sas katch -
e wan, Ontario, and Nova Sco tia) have 
their oncol ogy drug for mu lar ies on
line, rais ing fur ther issues about the
lack of trans par ency in the Cana dian
health sys tem. Drugcoverage.ca
(2012) pro vides infor ma tion on gov -
ern ment cov er age and indi cates
whether a drug may be cov ered by
pri vate insur ance schemes, but since
man u fac tur ers pay to have the infor -
ma tion on the web site, the com pre -
hen sive ness, accu racy, and time li ness
of the infor ma tion are unknown.
Nev er the less, the web site indi cates
that just three (13%) of the 24 drugs
approved in Can ada (bortezomib,
dasatinib, and sunitinib) by the end
of 2011 were cov ered to some degree
by gov ern ment insur ance in all 10
prov inces by the end of March 2012.
Seven (29%) other drugs had gov ern -
ment cov er age in some prov inces
(pemetrexed [8 prov inces], nilotinib
[7], panitumumab [7], lapatanib [6],
cetuximab [5], pazopanib [6] and
temsirolimus [6]) rais ing issues of
ineq uity (CCS, 2009; Stanbrook et al., 
2011). Most impor tantly, for a

coun try that prides itself on hav -
ing a uni ver sal health care sys tem,
almost 60% (14) of the drugs had
no gov ern ment cov er age in any
prov ince at the end of 2011.

Con clu sion

Con sid er ably fewer oncol ogy
drugs were approved in this coun -
try in the last decade than in the
United States. Fur ther, slower
review times (irre spec tive of
whether the review was expe dited) 
in Can ada led to delays in access
to those that were approved. For
over 40% of the drugs, Cana dian
mar ket ing approval was more
than 18 months after that in the
United States. This find ing, com -
bined with the fact that only three
of 24 new oncol ogy drugs
approved in Can ada between 2003 
and 2011 have some degree of
gov ern ment insur ance cov er age in 
all prov inces, raises con cern for
Cana dian can cer patients. It also
raises ques tions as to why review
times are lon ger in Can ada than in 
the US or Europe and whether the
drug eval u a tion sys tem in this
coun try is ben e fi cial or det ri men -
tal to Cana di ans with can cer. This
con cern may resolve itself with
Health Can ada’s use of for eign
reviews, start ing with its pilot pro -
gram in 2011 (Audi tor Gen eral of
Can ada, 2011), but prog ress must
be mon i tored, as must the avail -
abil ity to all Cana di ans, irre spec -
tive of where they live, of
med i ca tions that have been
approved by Health Can ada.

Meth od ol ogy

Data on the review times of the
ini tial sub mis sions of 35 new
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oncol ogy drugs approved in the
United States or the Euro pean
Com mu nity between 2003 and 2010 
came from Rob erts et al. (2011),
who obtained the infor ma tion from
pub licly avail able data bases on the
web sites of the rel e vant reg u la tory
agen cies: the US Food and Drug
Admin is tra tion (FDA) and Euro -
pean Med i cines Agency (EMA).
Two drugs used in can cer patients
to coun ter act adverse effects of
oncol ogy ther apy were excluded,
leav ing 33 in this anal y sis. The
infor ma tion from Rob erts et al.
(2011) was cor re lated with data
from the web sites of the FDA and
EMA to check for updates.

For drugs approved in the United
States, the FDA review time was cal -
cu lated as the dif fer ence in days
between the sub mis sion date of the
first New Drug Appli ca tion or
Biologics License Appli ca tion and
the date of the FDA’s final mar ket -
ing approval. In the Euro pean
Com mu nity, two steps are nec es -
sary before a drug can be mar keted.
First, a pos i tive opin ion for mar ket -
ing autho ri za tion from the EMA’s
Com mit tee for Medic i nal Prod ucts
for Human Use (CHMP) is
required and, sec ond, the CHMP’s
opin ion must be for mally adopted
by the Euro pean Com mis sion.
While the num ber of days between
the date of the first Mar ket ing
Autho ri za tion Appli ca tion (MAA)
to the EMA and the date of the
CHMP’s pos i tive opin ion is the
tech ni cal review period, the num ber 
of days between the MAA and the
adop tion of the CHMP’s opin ion by 
the Euro pean Com mis sion (EC
approval time) is the appro pri ate

mea sure with which to com pare the
time taken to review and approve a
drug in other coun tries.

In Can ada, a med i ca tion can only
be mar keted after Health Can ada
has reviewed the man u fac turer’s
sub mis sion and given the drug a
Notice of Com pli ance (NOC) (Raw -
son, 2003). The date of the NOC is
avail able from a pub licly acces si ble
data base on Health Can ada’s web
site (Health Can ada, 2010). The
date of the sub mis sion is avail able
from the rel e vant Health Can ada
annual per for mance report. These
reports were acces si ble on the
agency’s web site until 2007, after
which they could only be obtained
by request (Health Can ada, 2011a);
infor ma tion for 2008-2010 was pro -
cured via a data request. For each
drug approved in Can ada, the Health 
Can ada review time was cal cu lated
as the num ber of days between the
sub mis sion and NOC dates.

Since Can ada has pre vi ously been
shown to have slower review times
in gen eral (Raw son, 2000, 2003;
Raw son and Kaitin, 2000, 2003;
Raw son et al., 1998; Rovere and
Skin ner, 2012), the Health Can ada
web site was searched for any
approv als of the 33 oncol ogy drugs
in 2011. The same search was per -
formed on the EMA web site. Data
for drugs found were included in
the anal y sis.

The cal cu la tion of the approval times 
for all three agen cies made no
attempt to mea sure and sep a rate out
any period in which the reg u la tory
clock was stopped, for exam ple,
while the agency was wait ing for the

man u fac turer to respond to a request 
for fur ther infor ma tion. There were
two rea sons for this approach: (1)
infor ma tion on clock-stop ping was
not avail able for all of the agencies
and, (2) more impor tantly, the
objec tive was to com pare over all
review times between sub mis sion
and mar ket ing approval.

The num bers of oncol ogy drugs
approved in the United States,
Europe, and Can ada were eval u ated 
and over all review times com pared
using the median num ber of days
(the num ber of days within which
half the drugs were approved) and
the range of review times as the
prin ci pal sum mary sta tis tics,
although the aver age num ber of
days is also reported for com par i -
son. In addi tion, median review
times were recal cu lated for the
United States and Europe when
lim ited only to those drugs
approved in Can ada. A com par i son
of the oncol ogy drugs given an
“expe dited review” in Can ada or the 
United States was also per formed.
Can ada has only one pro cess to
expe dite the review of a new drug
known as “pri or ity sta tus,” whereas
the United States has three (pri or -
ity, accel er ated, and fast track
reviews (Raw son, 2005)), all of
which were con sid ered sim ply as
one cat e gory (expe dited) for the
pur pose of this study. 

For the drugs approved by all three
agen cies by the end of 2011, review
times were com pared and the rela -
tion ship between Cana dian sub mis -
sion and approval dates and those
in the United States and Europe for
these prod ucts was assessed.
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