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Au cours des dernières années, les brevets de certains des plus grands « médicaments vedettes », c’est-à-dire des médicaments qui 
rapportent des milliards de dollars aux compagnies pharmaceutiques, sont arrivés à échéance. Cela signifie que les fabricants de 
médicaments génériques peuvent désormais produire ceux-ci à moindre coût. Mais qu’est-ce qui différencie véritablement les mé-
dicaments génériques de ceux d’origine? Ce commentaire examinera comment les différences en ce qui a trait aux licences affectent 
l’efficacité des médicaments, et comment le panorama pharmaceutique au Canada affecte les soins de santé.
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INTRODUCTION

It’s a common scenario: standing in front of the cereal isle de-
bating between ‘Cheerios’ and the less-than-appealing ‘Toasted 
Oat’ generic version. Sure, Cheerios is the original and has that 
ever persuasive bee on the box, but the generic is superior in 
terms of cost. Of course, the generic tastes about the same, but 
depending on the store, the generic version is slightly different–
nothing compares to the consistency of a bowl of tried and true 
Cheerios. A similar decision is made by physicians when deciding 
between brand name medications and generics. Since 2010, sev-
eral ‘blockbuster drugs’, which are drugs that make pharmaceuti-
cal companies billions of dollars, have lost their patents [1]. This 
phenomenon is commonly referred to as the ‘patent cliff’ [1]. As 
another ‘patent cliff’ is set to occur from 2014 to 2020 [1], we 
will see generic manufacturers take over the production of brand 
name medications at a fraction of the cost. For example, 2015 
saw Abilify, a popular antipsychotic, and Lantus, a long-acting in-
sulin, lose their patents [1]. What does this mean for patients? 
Are brand name drugs clinically superior? How are generic and 
brand name drugs licenced and what does this mean in terms of 
their efficacy and potency? This commentary will highlight the 
differences between brand name and generic drugs that pre-
scribers may want to consider before putting pen to prescription 
pad.

The pharmaceutical landscape in Canada underwent a dras-
tic change when, in 1969, legislation allowed Canada to import 
generic drugs [2]. This resulted in a large influx of generic phar-
maceuticals into the Canadian market and was followed by ad-

ditional reform that mandated generic substitution for brand 
name drugs unless explicitly specified by the physician [2]. Today, 
due to automatic substitution laws in Ontario, even if a physi-
cian prescribes Lipitor, the patient will receive generic Atorvas-
tatin [3]. The physician can try to specify that the brand name 
drug is preferred by writing “Lipitor, no subs” [3], however the 
increased cost of the brand name may not be covered by insur-
ance programs. For example, patients on the Ontario Drug Ben-
efit program will be required to try two interchangeable generic 
products and have a documented Adverse Drug Reaction (ADR) 
to both before being eligible to receive the brand name medi-
cation at no additional charge [4]. In addition to receiving the 
generic version, automatic substitution states that the patient is 
to receive the least expensive generic brand of Atorvastatin with 
which the pharmacy is currently stocked [3]. In order to under-
stand how automatic generic substitutions might affect patient 
care, we must first understand how the two types of drugs are 
produced and licensed.

DRUG DEVELOPMENT

In terms of drug development (Table 1), brand name pharma-
ceutical companies are responsible for the research and develop-
ment (R&D) of their new medications, including arranging pre-
clinical and clinical trials [5]. This process usually takes over ten 
years and has an estimated cost of $2.6 billion per drug [6]. Many 
drugs do not pass these trials. For every 5,000 to 10,000 chemi-
cals that enter preclinical testing, only one makes it onto the 
market [7]. If drug trials are successful, the pharmaceutical com-
pany is warranted a 20-year patent which begins early in drug 
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In the last few years some of the biggest ‘blockbuster drugs’, that is the drugs that make pharmaceutical companies billions of dollars, 
have lost their patents. This means that generic manufacturers are able to produce these medications at a fraction of the cost. But 
what really differentiates generics from brand name medications? This commentary will explore how differences in licensing affect 
drug efficacy and how the pharmaceutical landscape in Canada affects patient care.
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development, thus only affording the company about ten years 
of protected time on the market [8]. Conversely, generic phar-
maceutical companies do not develop new drugs [5]. Instead, 
once brand name drug patents expire, the generic pharmaceu-
tical company submits an application for drug manufacturing. 
The generic company is only required to prove pharmaceutical 
equivalence and bioequivalence to the brand name drug [7]. This 
process only takes two to three years and costs $3-10 million [5].

DIFFERENCES IN DRUG PRODUCT

In terms of differences in the product itself (Table 2), brand name 
drugs contain the original combination of the active ingredient 
and binders that was tested in clinical trials [9]. Brand name 
drugs often cost at least 50% more than generic [9] but have the 
advantage of maintaining consistent packaging and therefore are 
more recognizable to physicians and patients. Generics, however, 
have the same active molecule but are bound by different excipi-
ents and packaged differently [9]. They are more likely to be cov-
ered by insurance and are the default medications used in hospi-
tal. Unfortunately, the type of generic used, whether it be from 
Teva Pharmaceuticals or Apotex Pharmaceuticals for example, is 
subject to change depending what the pharmacy is using to stock 
their shelves [10]. Importantly, a patient may be taking warfarin 
from Teva Pharmaceuticals for several years, but if their phar-
macy changes their supplier to Apotex, the patient may now be 
receiving Apotex warfarin which will look different and may have 
a different potency. This occurs unbeknownst to the prescribing 
physician. The potential implications of this occult change will be 
expanded upon in this commentary.

With all of these differences in mind, there are a few key distin-
guishing factors that physicians must consider before prescribing 
medications. These include differences in efficacy and packaging 

between generic and brand name pharmaceuticals.

DIFFERENCES IN DRUG EFFICACY

Differences in efficacy arise from the process in which generic 
drugs are approved. Generics must demonstrate pharmaceuti-
cal equivalence and bioequivalence to brand name drugs [7]. 
Pharmaceutical equivalents are pharmaceuticals that contain 
the same active ingredient in the same dosage, form, and route 
of administration as the brand name drug [11]. Bioequivalence 
is a pharmacokinetic equivalence and is demonstrated through 
a single-dose, two-treatment, crossover-designed study in nor-
mal adult volunteers [11]. In this study, the area under the curve 
(AUC), which represents drug absorption over time, and maxi-
mum drug concentration (Cmax) are measured [11]. These two 
values must have a 90% confidence interval (CI) that is between 
80 - 125% of the brand name drug [11] (Figure 1). For example, 
if one were to look at the AUC for a generic drug, it could be only 
90% of the brand name, however, as long as the CI falls between 
80% and 125% of the brand name AUC, this drug would be ap-
proved. If it had a small CI, this would mean that patients taking 
the drug are usually receiving only 90% of what is expected. In 
addition, when pharmacies switch between different brands of 
generic medications, a process which often occurs unbeknownst 
to the physician, this could result in going from a generic deliv-
ering 90% of the expected drug to one delivering 110%. Theo-
retically, this could be a problem with drugs that have a narrow 
therapeutic index or a critical dose [11]. 

CLINICAL OUTCOMES WITH GENERIC VERSUS BRAND NAME 
MEDICATIONS

Several studies have attempted to address the theoretical differ-
ence in efficacy between generic and brand name medications. 

Table 1: Drug development differences between brand name and 
generic pharmaceuticals 

Table 2: Differences in the drug product between brand name 
and generic

Process Brand Name Generic

Research and 
Development

Performs [5] Does not perform [5]

Trials Preclinical [5]
Clinical Trials 
(Phases I, II, III) [5]

Pharmaceutical 
equivalence [7]
Bioequivalence [7]

Cost for 
Development

> 10 years
$2.6 billion USD [6]

2-3 years
$3-10 million USD [5]

Patent 20 years8 None

Brand Name Generic

Components Active Compo-
nent

Same active molecule
Different excipients and 
packaging [9]

Cost 50% higher than 
generic [9]

Coverage Covered by insurance, 
used in hospital

Packaging Consistent Changes depending on 
generic in stock

Target 
Audience

Physicians, 
Patients

Pharmacies
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A recent case-control study of about 78,000 patients found no 
difference between generic and brand name antihypertensives 
in terms of hospitalization for cardiovascular disease [12]. This 
is in line with the fact that minor variations in blood pressure 
are unlikely to have a clinically noticeable impact on long-term 
outcomes. What about medications with a narrow therapeutic 
index? A recent review of 40,000 patients on warfarin demon-
strated no statistically significant difference in international nor-
malized ratio (INR) or dose adjustments after switching to generic 
drugs and no increase in adverse effects [14]. Nonetheless, on an 
individual level, the study found up to a 10% change in INR values 
after switching to generic [14]. Similarly, a recent meta-analysis 
of antiepileptic medications found no difference in the rates of 
uncontrolled seizures between generic and brand name phenyt-
oin, carbamazepine, and valproic acid [15]. The researchers not-
ed an increase in hospitalization when medication was changed 
from one generic brand to another (HR = 1.6 (1.1- 2.5)) but not 
for changing from brand name to generic [15]. This is in line with 
the concept that there could be more variability between differ-
ent types of generic medications than between brand name and 
a given type of generic. 

CONCERTA: A CASE-STUDY IN PHARMACOKINETICS

Recently, concerns arose with regards to the generic versions of 
Concerta. Concerta, also known as methylphenidate, is a Central 
Nervous System (CNS) stimulant used for treatment of attention 
deficit hyperactivity disorder (ADHD). Anecdotal reports stated 
that certain generic versions of the medication were not effec-
tive [16]. There are currently three generic versions of Concerta 
being used in North America. Only Concerta and the Actavis ge-
neric formulation use a time-release technology called osmotic 
controlled-release oral delivery system (OROS), which is a special 
system that ensures slow release of the medication over 10 to 12 
hours [16]. The other two generic versions do not use the OROS 
system [16]. A recent study provided objective evidence that the 

non-OROS generics provided inferior treatment of ADHD symp-
toms compared to OROS formulations mostly due to inadequate 
duration of action [16]. In light of the approval process discussed 
above, this makes sense. Both formulations have the same dose 
of the same active molecule. They will both result in similar 
amounts of drug absorbed (AUC) and similar maximal concentra-
tions (Cmax), meaning that non-OROS drugs would be approved 
under the current standards. Nonetheless, the time at which 
the maximal dose is reached differs between the non-OROS and 
OROS formulations which results in an inferior clinical outcome 
with non-OROS generics. 

APPEARANCE OF MEDICATIONS IS IMPORTANT FOR 
PATIENT COMPLIANCE

Another important difference between generic and brand name 
drugs is appearance. Only weeks into my clinical rotations, I soon 
learned that patients rarely remember the names of their medi-
cations. They do, however, remember medication appearance. It 
is common knowledge in the medical field that ‘the blue puffer’ 
is salbutamol, but pragmatic patients only remember that they 
should take the blue puffer if they cannot breathe. Imagine the 
problems that would arise if salbutamol was changed to a red 
puffer.  

A recent case control study in the Annals of Internal Medicine 
confirmed this. It analyzed patients post-myocardial infarction 
taking cardiac medications [17]. The study identified patients 
who discontinued medication and recorded if there was a recent 
change in pill shape or colour [17]. The study found that the odds 
of non-persistence increased 34% and 66% after a change in pill 
colour and pill shape, respectively [17]. The researchers attribut-
ed the discontinuation to patient skepticism and mistrust of the 
pharmacy when pill appearance was changed [17]. This is impor-
tant because the packaging of brand name drugs is consistent, 
whereas the packaging of generics is not only different but can 

Figure 1: Possible results for testing generic drugs. The Area Under the Curve (AUC) of the generic drug is compared to the brand name. 
Two examples of drugs are shown that have 90% confidence intervals (CI) extending beyond the acceptable range. The bottom example 
falls within the viable range and would be accepted despite the fact that its AUC value is below the target value [13].



P a g e  3 4  |  U O J M  V o l u m e  7  I s s u e  1  |  M a y  2 0 1 7

C o m m e nta r y

change if the pharmacy changes their generic supplier. This can 
result in patient non-compliance. 

CONCLUSION

In conclusion, as we approach another ‘patent cliff’, I suggest 
thinking of generic and brand name drugs in a similar way to 
how one shops at the grocery store. Generally, generics are 
less expensive and have comparable efficacy, but have the dis-
advantage of having packaging that is inconsistent between ge-
neric brands. They work well, but switching to a generic from a 
brand name and switching between generics is the hardest part. 
When selecting medications, it is important to consider the dif-
ferences in medication licensing and the implications that it may 
have on your patient. A higher degree of vigilance is paramount 
for medications in which pharmacokinetics are crucial, because 
these generic medications may pass the approval process but 
still possess key differences that could affect patient outcomes. 
Finally, remember that despite what is written on the prescrip-
tion, patients receive generic medications by default. The brand 
of generic depends on the pharmacy and can change regularly, 
resulting in patient confusion. So, is brand name best? Well like 
most things in medicine, the answer is: it depends. 
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