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See related research article by Tsadok and colleagues at www.cmaj.ca/lookup/doi/10.1503/cmaj.101800 and synopsis on page 1371; see also practice article by Mackenzie and colleagues on page 
1393 and at www.cmaj.ca/lookup/doi/10.1503/cmaj.100351.

As recently as the 1960s, it was illegal in many jurisdictions for a pharmacist to substitute a generic drug for the brand-name version a physician had prescribed. Since that time, manufacturers of generic drugs have grown from small, shoestring operations to include some of the world’s largest corporations, and laws mandating the interchangeability of generic and brand-name medications have become the norm. Now, generic drugs account for three-quarters or more of all prescriptions filled, but only about 20% of spending on pharmaceuticals. Generic drugs have well-described health benefits, as patients prescribed lower-cost generic drugs are more likely to adhere to their treatment regimens.1
Despite the steady growth of the market for generic drugs, skepticism regarding their use has persisted. Accounts expressing uncertainty usually emphasize the possibility that differences might exist between brand-name and generic drugs that could lead to idiosyncratic adverse effects or systematic differences in drug efficacy. The basis for such concerns is the concept of “bioequivalence.” Generic drugs are approved by national regulatory bodies, such as Health Canada and the US Food and Drug Administration (FDA), based on proof of similarity to their brand-name counterparts in pharmacodynamic studies — similarities in parameters such as maximum serum concentration and time to maximum concentration. Most regulatory bodies require bioequivalence parameters to fall within a 25% window, meaning that one generic version could conceivably have 80% bioequivalence to the reference product, whereas another could have 125% bioequivalence.
Is bioequivalence sufficient from a clinical point of view? In the medical literature, case studies have reported instances in which patients have had adverse outcomes related to the use of generic in place of brand-name formulations,2 leading many editorialists to warn against substitution.3 Most of these physicians express particular concern over drugs with a narrow therapeutic index, such as antiepileptic drugs, immunosuppressive agents, anticoagulant agents and antiarrhythmic products such as digoxin and amiodarone. For example, the American Academy of Neurology declared opposition to “generic substitution of anticonvulsant drugs for the treatment of epilepsy without the attending physician’s approval.”4 The popular media have picked up on such views, with journalists highlighting the experiences of patients who found “stark differences among drugs the FDA has deemed equivalent”5 and concluding that generic drugs are a “bad bargain.”5 These opinions are bolstered by marketing campaigns organized by the manufacturers of brand-name drugs that cast doubt on the effectiveness of generic drugs.6
However, even among drugs with narrow therapeutic indices, little rigorous evidence supports the backlash against bioequivalence. In a recent review of bioequivalence studies conducted between 1996 and 2007, the FDA found that the average difference in pharmacodynamics between generic and brand-name products was about 4%; in nearly 98% of the studies reviewed, the properties of generic products differed from those of the brand-name product by less than 10%.7 Although case reports of differences in outcomes among particular patients cannot draw valid causal inferences about associations, the few randomized controlled trials of differences between brand-name and generic drugs that exist have failed to show important differences in clinical outcomes.3 However, these studies may be underpowered to detect true clinical differences.
Some skeptics of bioequivalence have pointed to observational studies involving patients taking antiepileptic agents. These studies show a high rate of “switchback” or an increased use of health care services by patients who switched from brand-name to generic formulations.8 In contrast, a well-controlled study of antiepileptic drugs that addressed confounders (such as the baseline status of disease among participants) found no evidence that generic substitution was associated with exacerbations of disease.9
In this issue of CMAJ, Tsadok and colleagues10 report the results of a retrospective cohort study involving patients using amiodarone — a drug with a narrow therapeutic index for which differences in pharmacodynamics between brand-name and generic formulations are presumed but rarely rigorously studied. Their main finding relates to rates of drug-related thyroid dysfunction, and they found no differences between people who used the brand-name formulation of amiodarone and people who used generic versions. Their study is novel in its focus on safety, supporting the clinical relevance of bioequivalence in yet another class of drugs.
Despite the lack of high-quality data supporting real clinical differences between brand-name and generic drugs, some legislators in the US and Europe have already passed limits on generic substitution for certain classes of drugs, such as anti-epileptic and immunosuppressive agents, and more seem prepared to do the same.11 Regulatory bodies such as the FDA are under political pressure to tighten their bioequivalence standards (Health Canada has already set heightened requirements for a handful of drugs with narrow therapeutic indices),12 although there is no suggestion that such a move will help allay patients’ fears or lead medical societies to change their position statements. Debates over definitions of adequate bioequivalence have also slowed the attempts of numerous countries to approve follow-on products that can be substituted for brand-name biologic drugs, which account for an increasing proportion of spending on prescription drugs.
Mistrust of bioequivalence has real clinical implications. With negative reports about the interchangeability of brand-name and generic drugs in the medical literature, popular media, and medical professional societies, patient uncertainty about generic drugs remains strong,13 and some physicians and patients may try to avoid generic substitution. However, marking “dispense as written” on a prescription form can lead to decreased rates of filling prescriptions.14 Notably, Tsadok and colleagues found that people using the brand-name version of amiodarone (who had a slightly higher median family income) were more likely to stop taking the drug,10 suggesting that generic prescriptions might promote adherence to their treatment.
Decades of experience and numerous clinical studies suggest that patients and physicians can be confident in the bioequivalence of brand-name and generic drugs approved by Health Canada, the FDA or other similar regulatory authorities. In the rare circumstances where there is concern over interchangeability, such as for high-risk patients, it may be reasonable for physicians to take extra precautions, such as additional monitoring, when substitution occurs. In addition, Tsadok and colleagues help show how policymakers and physicians should work together to address any remaining questions with well-controlled trials that have clear and clinically relevant end points, rather than by voicing unfounded skepticism or building legislative barriers to substitution.
Key points	

Some patients and physicians remain skeptical about substituting generic drugs for brand-name versions, and policy-makers have moved to restrict automatic generic substitution for certain classes of drugs.

	

Although anecdotal reports of differences between generic and brand-name drugs exist, pharmacodynamic data, randomized trials and well-controlled observational studies of clinical outcomes support their interchangeability in nearly all circumstances.

	

Mistrust of bioequivalence standards has real clinical implications, as patients who are given prescriptions for lower-cost generic drugs are more likely to adhere to their treatment regimens.
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