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ABSTRACT: Since 2003, Health Canada has been undergoing regulatory modernization to 
“ensure that Canadians have faster access to the safe drugs they need,” and national health 
agencies have developed policies to modernize the regulation of new drugs. We examined a 
decade of drug approval data from the Canadian setting to determine whether these policies 
promote innovation while maintaining safety. The drug approval data in Health Canada’s An-
nual Drug Submission reports between 2000 and 2010 were analyzed to determine the pro-
portion of new active substances qualifying as innovative new drugs. We also examined the 
proportion of successful submissions granted priority review that subsequently received safety 
warnings. We show that despite an increase in supplementary product submissions, there was 
no sustained increase in new active pharmaceutical or biologic products. Furthermore, prior-
ity reviews are intended to expedite new drug submissions that promise significant clinical 
benefits. While the proportion of submissions indicated for new active substances declined, 
there was a significantly higher rate of safety warnings for their priority reviews. Our results 
challenge the assumption that the new regulatory policies that were intended to spur industry 
innovation of new and safer drugs work. 
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I. INTRODUCTION

On December 6, 2013, Bill C-17 was introduced in Parliament to protect Canadians 
from unsafe drugs.1 If approved, its post-marketing restrictions may still arrive too late 
to keep unsafe drugs off the shelves from the outset. The November 2011 release of the 
Auditor General’s report, “Regulating Pharmaceutical Drugs,”2 found that Health Cana-
da continues to struggle with transparency and timeliness in assessing potential safety is-
sues. Beginning in 2003 with the Therapeutics Access Strategy, Health Canada’s Health 
Products and Food Branch (HPFB) established a series of initiatives to streamline the 
regulatory approval process that would “ensure that Canadians have faster access to 
the safe drugs they need.”3 In this report, we surveyed HPFB’s review activity between 
2000 and 2010. The number of innovative therapeutic products approved in Canada, 
measured as new active substances, ranged from 4 to 17% of all therapeutic drug ap-
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provals. Furthermore, 32.9% of products approved through priority review resulted in 
post-market safety warnings compared to 15.4% of products that were not priority re-
viewed. While Health Canada has put in place a series of initiatives to streamline and 
speed-up regulatory approval, it is important that market drivers of access and choice 
not be mistaken for innovation or given priority over drug safety and effectiveness. 

II. BIOLOGIC REVIEWS BY HEALTH CANADA

Since the approval of recombinant insulin in the early 1980s, biological therapeutics 
have emerged as innovative, effective, and commercially successful products, with de-
velopment and usage expected to grow further. Biologics generated $48.2 billion (USD) 
in worldwide sales in 2009, compared to $18.9 billion (USD) in 2002,4 and 13 biologics 
are now designated as blockbuster drugs with worldwide sales over $1 billion (USD).5 
Meanwhile, the Pharmaceutical Research and Manufacturers of America (PhRMA) have 
reported that more than 600 biotech-derived drugs are currently undergoing develop-
ment.6 With predictions that between 8 and 24%7,8 of biologic therapies in development 
ultimately being approved, it is reasonable to assume that 50 to 150 of these products 
will come to market in the next 15 years. 

The Biologic and Genetic Therapies Directorate (BGTD) of HPFB is responsible 
for reviewing and approving biologics, radiopharmaceuticals, and genetic therapies, 
while the Therapeutic Products Directorate (TPD) oversees traditional, chemistry-based 
pharmaceutical products. Through the policy initiatives of Health Canada’s Therapeutic 
Access Strategy,9 benchmarks of drug regulatory activity are now publicly available on 
the Health Canada website. These include Notices of Compliance (NOC) issued follow-
ing a favorable review of the product’s safety, efficacy, and quality; health advisories, 
warnings, and recalls (letters and notices for health care professionals and the public); 
product monographs, containing scientific information, safety warnings, and clinical 
trial results; annual and quarterly reports of review committee activity; and adverse 
reaction reports. We used this information to examine the regulatory trends and explore 
safety issues regarding therapeutics in Canada. 

The number of NOCs issued by BGTD since its inception in 2000 to the end of 
2010 were obtained from Annual Drug Submission Reports from BGTD.10–12  These an-
nual reports provided more accurate information on NOC issuance than the NOC online 
database.13 During this time, the number of NOCs issued by BGTD for both biologics 
and radiopharmaceuticals increased, resulting in a backlog of submissions in review 
that reached its peak and was cleared in 2006.14 Approximately three times the number 
of NOCs were issued in 2010 compared to 2000 (82 compared to 29; Figure 1). While 
this increase in NOCs demonstrates that the number of reviews conducted by BGTD has 
grown markedly, it conceals the nature of the products under review. NOCs are issued 
by BGTD for (1) a new drug submission (NDS), which refers to a new ‘brand-name’ 
product, and (2) a supplemental NDS (SNDS), which characterizes a change in produc-
tion methods or in the usage of an existing product. From 2000 to 2010, the number of 
NOCs issued for NDS fluctuated yearly from 8 in 2008 to 18 in 2005 (Figure 1), with 
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little real increase over time, while the total number of NOCs tripled, driven primarily 
by SNDS approvals. 

A proportion of NDSs are for new active substances (NASs) that mark an innovative 
product whose molecular ingredient has not been previously approved in Canada. Many 
of the drugs that are reviewed by BGTD are for biologics whose active substance has 
been previously approved. For example, the formulation, manufacturing and bioequiva-
lence of many vaccines, recombinant insulin and somatropin, and blood-derived prod-
ucts derive from the same source molecule even though they may not truly be identical. 
Appropriately, these are reviewed as NDSs but not as NASs. While the biopharmaceuti-
cal industry claims to develop new and innovative biotech-derived products, in fact, 
since 2000, the number of new active substances being approved, a more accurate indi-
cator of innovative products, has remained relatively constant, with a peak of 12 NASs 
in 2004 (Figure 1). Despite new policies and the mandate to ensure that new products 

FIG. 1: The number of Notices of Compliance (NOCs) issued by the Biologics and Genetic 
Therapies Directorate (BGTD) for biologics and radiopharmaceuticals, based on annual perfor-
mance reports.10,11,12 The yellow bars indicate NOCs issued for a supplemental new drug submis-
sion (SNDS), the purple bars show those for a new drug submission (NDS), and the blue bars 
indicate an NDS approved as a new active substance (NAS). The line graph shows the percentage 
of NOCs issued for a NAS in each year. 
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are available to Canadians faster, the data show that since 2000 a substantial majority of 
NOCs for biologics were issued for new versions of previously approved formulations 
or for manufacturing and indication changes. 

III. PHARMACEUTICAL REVIEWS BY HEALTH CANADA	

The number of NOCs issued by TPD from 2000 through to the end of 2010 were also 
obtained from Annual Drug Submission Reports.15–17  In addition to reviewing NDS and 
SNDS applications, TPD also reviews abbreviated NDSs (ANDSs) and supplemental 
abbreviated NDSs (SANDSs), which are used for generic chemicals. Like biologics, the 
number of NAS approvals for synthetic pharmaceuticals per year has remained almost 
steady, although the 14 approved in 2010 was the second lowest yearly total since 2000 
(Figure 2). However, this stability has occurred while total numbers of NOCs issued by 

FIG. 2: The number of Notices of Compliance (NOCs) issued by the Therapeutics Products 
Directorate (TPD) based on annual performance reports.15,16,17 The blue bars indicate a new drug 
submission (NDS) approved as a new active substance (NAS), the purple bars show those for 
a NDS, yellow for supplemental NDS (SNDS), solid green for an abbreviated NDS (ANDS), 
and hatched green for a supplemental ANDS (SANDS). The line graph shows the percentage of 
NOCs issued for a NAS in each year. 
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TPD has risen, driven by both ANDSs and SNDSs, again suggesting that most review 
activity is being done on generic products or in changing the formulation or indication 
of existing products. 

IV. PRIORITY REVIEWS AND SAFETY CONCERNS

Health Canada has a priority review process to expedite the review time of medically 
significant product submissions provided that the drug is “or a serious, life-threatening 
or severely debilitating disease or condition for which there is substantial evidence of 
clinical effectiveness that the drug provides: i) effective treatment, prevention or diagno-
sis of a disease or condition for which no drug is presently marketed in Canada, or ii) a 
significant increase in efficacy and/or a significant decrease in risk such that the overall 
benefit/risk profile is improved over existing therapies.”18

The promise of new biologics creates expectations and markets.3,5,7,19 Since 2000, 
46.7% of biologics approved as NASs were granted a priority review, while only 21.7% 
of pharmaceuticals were priority reviewed by TPD in Canada (Table 1). There may well 
be consequences for this faster approval, however. Geizen et al. reported that 25% of 
approved biologics in the U.S. and European Union received a post-market safety warn-
ing.20 Using the MedEffect website21 to search “Dear Health Care Professional” warning 
letters issued in Canada since 2000, we noted that a statistically significant greater per-
centage of warnings were issued for products granted priority review (31.4% of priority 
biologics and 34.1% of priority pharmaceuticals) compared to non-priority biologics 
and pharmaceuticals (15% and 15.5%, respectively). Despite promises for faster access, 
the proportion of priority reviews for NASs, both biologics and pharmaceuticals, ap-
pears to have peaked during the first half of the decade at Health Canada. It may be that 
Health Canada has increased vigilance on priority reviews during the decade. 

V. FAULT LINES BETWEEN POLICY INTENT AND INDUSTRY PRACTICE

Innovation in science and medicine is generated by a complex alliance of needs, desires, 
interests, and expectations of emerging therapeutic technologies.22 Regulatory activities, 
including product development, assessment, and policy, seek to optimize the benefits 
of innovative technologies while minimizing harm in both individuals and populations. 
With stakeholder involvement and in partnership with industry, Health Canada has put 
in place a series of initiatives to streamline and speed up the regulatory approval process 
to get new therapeutic products to Canadians.23–27 At the same time, the Auditor General 
has criticized Health Canada for being slow to act on potential safety issues for drugs 
approved for market.

While a common definition of pharmaceutical innovation is still debated,28 our as-
sessment calls into question the purported innovative nature of the majority of biologics 
and synthetic pharmaceuticals gaining regulatory approval. Although industry is likely 
driven to have their products granted priority review, there has been a decrease in the 
percentage of drugs, both biologic and pharmaceutical, that have been granted priority 
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review over the past decade. At the same time there has been an expansion in the number 
of supplementary NDSs. Whether these trends are due to a decline in innovation or 
greater caution on the part of Health Canada remain to be determined. 

VI. CONCLUSION

Modernization of Canada’s progressive licensing environment is resulting in faster re-
views of new drugs that are approved with conditions and based on limited testing. 
We have shown that priority approvals result in higher post-market warnings, high-
lighting the need for regulators to question the meaning of innovation and the need for 
post-market surveillance. Off-license use continues to flourish without regulation, with 
a reported prevalence of 11% and with 79% lacking scientific evidence.29,30 Therapeutic 
products in Canada must continue to be held to the highest scientific and public stan-
dards for health protection. Aggarwal suggests that the recent slowdown in the United 

Table 1: 2000-2010 NOCs with DHCP letters. The numbers of biologics 
and synthetic pharmaceuticals approved as new active substances (NASs) 
between 2000 and 2010, classified as to whether or not they underwent a 
priority review. 

Number of 
NOCs issued 

between 2000- 
2010

(% of total)

# of products 
with at least 

1 DHCP 
letter issued 
in Canada 

between 2000- 
2010

% of products 
with at least 1 
DHCP letter 

issued in Canada 
between 2000- 

2010

Biologic

NAS 40 (53.3%) 6 15.0%

Priority NAS 35 (46.7%) 11 31.4% (p=0.0065)
Total 75 17 22.7%

Pharmaceutical

NAS 148 (78.3%) 23 15.5%

Priority NAS 41 (21.7%) 14 34.1% (p=0.001)

Total 189 37 19.6%
* Health Canada: Notice of Compliance Database. http://www.nocdatabase.ca
† DHCP=Dear Health Care Professional
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States in the rate of sales of biologics (although sales still rose by 3%) is due, in part, 
to safety issues.4 Concerns surrounding the relaxation of rigorous pre-license regula-
tory standards with regulatory modernization need to be addressed. Indeed, in the fall 
of 2011, Health Canada withdrew the approval of Avastin, a biologic that was granted 
a NOC with conditions, for treatment of breast cancer, because of lack of efficacy. Bill 
C-17, An Act to Amend the Food and Drugs Act, introduced in Parliament on December 
6, 2013, if enacted, is intended to increase Health Canada’s powers to withdraw drugs 
after they have already been approved for market.1 Real-world uncertainties in safety 
and effectiveness, and market-driver issues of access and choice should not, however, 
be used to relax pre-license approval. Instead, progressive steps need to be taken by 
both Health Canada and the pharmaceutical industry to expand methodological rigor 
and limit the questionable analytical assumptions of clinical trials.31 The development of 
sufficient and necessary tools for regulatory enforcement are of interest to us all. While 
Canadians may have faster access to drugs, innovative and safer products that genuinely 
improve patient health must be the end product. 

ACKNOWLEDGMENTS

The data and portions of this manuscript were originally presented in a keynote ad-
dress at the 6th International Conference on Ethical Issues in Biomedical Engineering, 
New York Academy of Sciences, New York, April 2, 2011. Janice Graham is a medical 
anthropologist who studies regulatory practices. Robert Nuttall is a biomedical scien-
tist. JG conceptualized the content and design; RN acquired and ran first analyses of 
the data, both authors contributed to the analysis, interpretation and writing, and give 
final approval. The authors acknowledge funding from the Canadian Institutes of Health 
Research and thank Emily Zinck for her research assistance. JG is the guarantor of this 
article.

REFERENCES

1. 	 Government of Canada. Bill C-17. An Act to amend the Food and Drugs Act. Protecting Canadians 
from Unsafe Drugs Act (Vanessa’s Law) [cited Jan 14, 2014]. Available from: http://www.parl.gc.ca/
HousePublications/Publication.aspx?Language=E&Mode=1&DocId=6375723&File=4. 

2. 	 Office of the Auditor General of Canada 2011. Health Canada struggles with transparency, 
timeliness. [Cited Jan 14, 2014]. Available from: http://www.oagbvg.gc.ca/internet/English/
mr_20111122_e_35990.html.

3. 	 Government of Canada. The Canada We Want: Speech from the Throne to Open the Second Session of 
the Thirty-Seventh Parliament of Canada - September 30, 2002 [cited Jan 14, 2014]. Available from: 
http://dsp-psd.pwgsc.gc.ca/Collection/SO1-1-2002E.pdf.

4. 	 Aggarwal S. What’s fueling the biotech engine 2007. Nat Biotech. 2008;26:1227–33.
5. 	 Aggarwal S. What’s fueling the biotech engine 2009–2010. Nat Biotech. 2010;28(11):1227–33.
6. 	 PhRMA. 2008 Report, Medicines in Development, Biotechnology. [cited Jan 14, 2014]. Available 

from:  http://www.phrma.org/files/Biotech 2008.pdf 
7. 	 Reichert JM, Wenger JB. Development trends for new cancer therapeutics and vaccines. Drug Discov 

Today. 2008;13:30–7.



Ethics in Biology, Engineering & Medicine - An International Journal

238	 Graham & Nuttall

8. 	 Kola I, Landis J. Can the pharmaceutical industry reduce attrition rates? Nat Rev Drug Discov. 
2004;3:711–5.

9. 	 Government of Canada, Health Canada. 2Therapeutics Access Strategy (TAS). 2005 [cited Jan 14, 2014]. 
Available from:. http://www.hc-sc.gc.ca/hcs-sss/pubs/pharma/2005-therap-strateg/index-eng.php.

10. 	 Government of Canada, Health Canada. Biologics and Genetic Therapies Directorate (BGTD). 2004 
Annual Drug Submission Report - Part II. [cited Jan 14, 2014]. Available from:  http://www.hc-sc.
gc.ca/dhp-mps/prodpharma/applic-demande/docs/perform-rendement/index-eng.php. 

11. 	 Government of Canada, Health Canada. Annual Drug Submission Performance Report: Part II - Bio-
logics and Genetic Therapies Directorate (BGTD), 2009 [cited Jan 14, 2014]. Available from:  http://
www.hc-sc.gc.ca/dhp-mps/prodpharma/applic-demande/docs/perform-rendement/index-eng.php. 

12. 	 Government of Canada, Health Canada. Annual Drug Submission Performance Report: Part II - Bio-
logics and Genetic Therapies Directorate (BGTD), 2010 [cited Jan 14, 2014]. Available from: http://
www.hc-sc.gc.ca/dhp-mps/prodpharma/applic-demande/docs/perform-rendement/index-eng.php. 

13. 	 Health Canada: Notice of Compliance Database. [cited Jan 14, 2014]. Available from:  http://web-
prod3.hc-sc.gc.ca/noc-ac/index-eng.jsp.

14.	  Government of Canada, Health Canada. Biologics and Genetic Therapies Directorate Newsletter, 
Winter 2007 [cited Jan 14, 2014]. Available from:  http://www.hc-sc.gc.ca/dhp-mps/brgtherap/activit/
bulletins/bgtd-dpbtg_news-nouvelles-02-2007-eng.php  

15. 	 Government of Canada, Health Canada. Therapeutic Products Directorate (TPD) - 2004 Annual Drug 
Submission Performance Report - Part I. [cited Jan 14, 2014]. Available from: http://www.hc-sc.gc.ca/
dhp-mps/prodpharma/applic-demande/docs/perform-rendement/index-eng.php. 

16. 	 Government of Canada Health Canada. Therapeutic Products Directorate (TPD) - 2009 Annual Drug 
Submission Performance Report - Part I. [cited Jan 14, 2014]. Available from:  http://www.hc-sc.gc.ca/
dhp-mps/prodpharma/applic-demande/docs/perform-rendement/index- eng.php. 

17. 	 Government of Canada Health Canada. Therapeutic Products Directorate (TPD) - 2010 Annual Drug 
Submission Performance Report - Part I. [cited Jan 14, 2014]. Available from:  http://www.hc-sc.gc.ca/
dhp-mps/prodpharma/applic-demande/docs/perform-rendement/index-eng.php.

18. 	 Government of Canada, Health Canada. Priority Review of Drug Submissions. 2009 [cited Jan 14, 
2014]. Available from:  http://www.hc-sc.gc.ca/dhp-mps/prodpharma/applic-demande/pol/prds_tppd_
pol-eng.php. 

19.	 Booth B, Zemmel R. Prospects for productivity. Nat Rev Drug Discov. 2004;3:451–6.
20. 	 Giezen TJ, Mantel-Teeuwisse AK, Straus SMJM, et al. Safety-related regulatory actions for biologi-

cals approved in the United States and the European Union. JAMA. 2008;300:1887–96.
21. 	 Government of Canada, Health Canada. MedEffect Canada - Advisories, warnings and recalls. [cited 

Jan 14, 2014]. Available from: http://www.hc-sc.gc.ca/dhp-mps/medeff/advisories-avis/prof/index-
eng.php.

22. 	 Graham JE. Facilitating regulation: the dance of statistical significance and clinical meaningfulness in 
standardizing technologies for dementia. Biosocieties. 2008;3:241–63.

23. 	 Government of Canada, Health Canada. Smart Regulation. [cited Jan 14, 2014]. Available from:  http://
www.hc-sc.gc.ca/ahc-asc/branch-dirgen/hpfb-dgpsa/oria-bari/rad-dar-eng.php.

24. 	 Graham J. Smart regulation: will the government’s strategy work? CMAJ. 2005;173:1469–70.
25. 	 Government of Canada, Health Canada. Blueprint for Renewal: Transforming Canada’s Approach to 

Regulating Health Products and Food. 2008 [cited Jan 14, 2014]. Available from: http://www.hc-sc.
gc.ca/ahc-asc/branch-dirgen/hpfb-dgpsa/blueprint-plan/index-eng.php. 

26. 	 Government of Canada, Health Canada. Progressive Licensing – Drugs and Health Products. 2008 
[cited Jan 14, 2014]. Available from:  http://www.hc-sc.gc.ca/dhp-mps/homologation-licensing/index-
eng.php.  

27. 	 Graham JE, Jones M. Rendre evident : une approche symetrique de la réglementation des produits 
thérapeutiques.  (Determining evidence: a symmetrical approach to the regulation of therapeutic prod-
ucts.)  Sociologie et societies. 2010;42(2):157–84.



Volume 4, Number 3, 2013

Faultlines with Faster Access to New Drugs 239

28. 	 Morgan S, Lopert R, Greyson D. Toward a definition of pharmaceutical innovation. Open Medicine. 
2008:2(1):E4–7.

29. 	 Ratner M, Gura T. Off-label or off-limits? Nat Biotechnol. 2008; 26: 867–75.
30. 	 Eguale T, Buckeridge DL, Winslade NE, Benedetti A, Hanley JA, Tamblyn R. Drug, patient, and 

physician characteristics associated with off-label prescribing in primary care. Arch Intern Med. 
2012;172(10):781–8.

31. 	 Molnar FJ, Hutton B, Fergusson D. Does analysis using “last observation carried forward” introduce 
bias in dementia research? CMAJ. 2008;179:751–3.


