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ABSTRACT

Background
The issue of therapeutic equivalence has been a source of controversy in Canada since the approval of
generic warfarin products in 2000.

Objectives
We surveyed Ontario patients and physicians on perceptions of generic warfarin and brand substitution.

Methods

Self-administered questionnaires employed 7.0-point Likert scales of agreement. Patient participants were
drawn from a thromboembolism clinic in Hamilton, Ontario. Physician participants were from a random
sample of 375 Ontario family physicians, internists, cardiologists and hematologists.

Results

Eighty-one patients responded: 52% female, mean age 63.4 years and 63% brand-name warfarin users.
Overall, 33% of respondents agreed or strongly agreed that they would feel comfortable taking generic
warfarin. However, seventeen percent agreed or strongly agreed that generic warfarin was neither as safe
nor as effective as brand-name warfarin, with this view more common amongst patients taking brand-
name than those taking generic warfarin. One hundred and ten (29.3%) physicians returned the survey -
29% females, mean age 45.3 years, 22% family physicians. Forty-four percent agreed or strongly agreed
that they would rather prescribe brand-name than generic warfarin for patients starting warfarin therapy,
while 40.7% agreed or strongly agreed that they would not feel comfortable switching from brand-name
to generic warfarin. However, only 19.4% of physicians who had switched patients from brand-name to
generic warfarin actually reported difficulties in managing the switch.

Conclusion
While most patients and physicians appear to have accepted the principle of therapeutic equivalence of
generic and brand-name warfarin, a sizable minority has concerns that could influence prescribing and
compliance.
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‘ N [ arfarin is a commonly used anticoagulant effect from toxicity in patients and appropriate
with clearly documented benefits.'* As a dosing is critical.’

narrow therapeutic index (NTI) drug, only a small Since 2000, three generic brands of warfarin
dosing range separates warfarin’s therapeutic have been approved in Canada as bioequivalent to
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Coumadin (Bristol-Myers Squibb, St. Laurent,
Quebec, Canada) and generic warfarin has been
added to provincial drug formularies.® This allows
Canadian pharmacists to substitute generic
warfarin for Coumadin without the prescribing
physician's prior approval. This decision has
generated controversy, as there is concern that
generic warfarin introduces a new source of
International Normalized Ratio (INR) variability
to a therapy for which management is already
difficult. The uncertainty stems from two sources.

First, in order for Health Canada to conclude
bioequivalence between a brand-name drug and
its generic version, generic products are required
to meet specific standards. For most drugs, Health
Canada guidelines dictate that the 90%
Confidence Interval (CI) of the ratio of the overall
mean area under the curve (AUC) of the generic
to brand-name formulation must fall between 80%
and 125 % in healthy volunteers, and the ratio for
the relative mean of the maximum concentration
(Cmax) of both brands must fall between 80% and
125 %.” However, unlike the FDA which does not
have stricter regulations for NTI drugs, for all new
generic versions of a NTI drug in Canada, the
95% Confidence Interval (CI) of the relative mean
AUC and C,,, of the test to reference formulation
ratio must both fall within 80-125 %.® Although
generic warfarin products were required to meet
these stricter regulations to be deemed
bioequivalent to Coumadin, concern exists over
whether these criteria are adequate as the testing
considers only mean warfarin concentrations in a
group of healthy volunteers (not patients) and
does not test for subject-by-formulation
interactions which occur when subjects on one
formulation have consistently different values
than on the other formulation.”'" However in
2000, a study was conducted that addressed both
average and individual bioequivalence issues,
comparing Coumadin to generic warfarin in
healthy volunteers, finding that the individual
bioequivalence assessment did not show a subject-
by-formulation interaction, nor did it add value to
the bioequivalence assessment of warfarin. "’

The second issue is that of tablet content
uniformity. Coumadin’s manufacturer has
voluntarily adhered to tighter tablet content
uniformity guidelines than is required by the
United States Pharmacopeia (USP).'*" Of the
three generic brands currently available in

Canada, two have also adopted Coumadin’s
guidelines but the third generic brand only
adheres to USP regulations.'*'> When generic
warfarin was approved in the United States in
1997, the American manufacturer of Coumadin,
DuPont Merck, petitioned the Food and Drug
Administration (FDA) and USP to establish
special requirements for bioequivalence and
narrower tablet content uniformity specifications
for generic warfarin.'® DuPont's arguments of an
increased INR variability associated with generic
brands of warfarin were judged to be unfounded
given that warfarin has a long half-life of nearly
two days and is generally administered daily,
meaning that accumulation of warfarin is at least
3-4 fold compared to the single daily dose,
minimizing the clinical impact of tablet content
uniformity.'” However, there is still uncertainty
among physicians and patients regarding the
safety and efficacy of generic warfarin.

Survey papers have been published
describing United States physicians’ and
pharmacists’ perceptions of the safety and

efficacy of generic versions of narrow therapeutic
range drugs.'**’ Warfarin was identified in several
studies as one of the few drugs for which
physicians and pharmacists were reluctant to
substitute a generic brand. Though the decision to
add generic brands of warfarin to provincial drug
formularies clearly affects Canadian warfarin
users and their physicians, there is a lack of
literature on their perceptions. The objective of
this study was to survey Canadian physicians and
patients on their attitudes towards generic drugs,
the importance of bioequivalence to Coumadin
and their perceptions about generic warfarin.

We hypothesized that patients and physicians
would have neutral opinions on generic warfarin
substitution although specific population clusters
might express less confidence in generic products.
The elderly have been reported to be less
accepting of generic brands.”' In separate articles,
cardiologists and other specialty physicians have
been reported to be both less in favour and more
in favour of generic substitution, when compared
to family physicians.'”*’ Varying opinions among
specialties may or may not be related to the
frequency with which they manage patients who
require NTI drugs or their exposure to brand-
name pharmaceutical advertising. Since no studies
have examined opinions on generic warfarin
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products based on patient gender or physician age,
gender or number of years in practice, we
investigated these potential predictors as well.

METHODS

We examined articles describing questionnaires
on generic products® ™’ and previously published
case reports”™?’ outlining problems that may be
associated with generic warfarin use. A panel,
including clinical pharmacologists, internists,
hematologists and pharmacists also contributed to
the pool of themes upon which to base the
surveys. For the patient survey, respondents were
required to indicate their level of agreement on a
scale of 1 to 7 (1 = “strongly disagree”, 7 =
“strongly agree”) to ten statements regarding their
perceptions of generic brands, and more
specifically, the safety and efficacy of the generic
brands of warfarin compared to brand-name
warfarin. Physician surveys also employed a 7.0-
point Likert scale of agreement. The key themes
of the thirteen-question survey included adequacy
of bioequivalence requirements, and the safety
and efficacy of generic warfarin with respect to
new anticoagulant patients as well as patients who
had been previously stabilized on Coumadin and
were switching between brands. We tested the
patient survey using the SMOG (Simple Measure
of Gobbledygook) readability index™ and found it
to be at a Grade 7 reading level, which was
thought to be adequate for the majority of patients
taking warfarin.

The face validity of both surveys was tested
by twenty-five members of the lay population,
including high-school students, professionals and
senior citizens to ensure that the statements were
interpreted in the manner intended. The surveys
were then deemed suitable for distribution.

Data Collection

Patient Surveys

Surveys were distributed to consecutive patients
attending the weekly Anticoagulation Clinic at St.
Joseph’s Healthcare (Hamilton, Ontario) for ten
weeks between Nov 19, 2001 and Feb 18, 2002.
We utilized preliminary data from the first ten
completed surveys to calculate sample size based
on the confidence interval (CI) approach. To
obtain estimates with a desired margin of error of
0.15 using a 95% CI and a standard deviation of

0.8 (based on preliminary data) on a 7.0-point
Likert scale, a sample size of 109 subjects was
required.

Physician Surveys

Using the College of Physicians and Surgeons of
Ontario website, we retrieved demographic
information and addresses for a total sample size
of 375 physicians, consisting of every 50th entry
for each of the following specialty groups:
hematology, cardiology, internal medicine and
family medicine. These were physicians groups
that we expected to have patients taking warfarin.
A letter describing the study’s purpose was mailed
along with the physician survey and a self-
addressed stamped envelope, to this sample.
Respondents were also asked to complete
demographic information including age, gender,
city of practice, specialty and number of years in
practice.

Again, the confidence interval approach was
used to calculate sample size based on preliminary
data from the first ten completed surveys. A
sample size of 84 was obtained based on desired
margin of error of 0.15 at a 95% CI and a standard
deviation of 0.7 using a 7.0-point Likert scale
(based on preliminary data).

Statistical Analysis
Multivariate analysis of covariance (MANCOVA)
was conducted to examine whether demographic
factors were significant to the overall responses to
the questionnaire. This technique allows
comparison of groups on multiple correlated
responses simultaneously while adjusting for the
effect of other covariates.”’ Univariate ANOVA
was used to compare responses between groups,
and if a statistically significant result was obtained
(p <0.05), Tukey’s pairwise comparison was used
to determine where the differences existed.
Responses on patient questionnaires were
analyzed wusing descriptive statistics and
summarized by age and gender of the respondents
as well as the brand of warfarin that the
respondent was taking at the time of survey
completion. For physician questionnaires,
responses were evaluated based on physician
specialty, age, city of practice, years of practice,
and gender.

Descriptive statistics were used to describe
the  demographic  characteristics of  the
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respondents, expressed as means, standard
deviations (SD) or (minimum — maximum) for
continuous variables and number (percentage) for
categorical variables. Post-hoc analysis using
Tukey’s method was used. Results were expressed
as estimates of differences between groups of
interest, corresponding 95% confidence intervals
and associated p-values. The criterion for
statistical significance was set a priori at & = 0.05.
MINITAB Student Version 12 was used for all
analyses.

The St. Joseph’s Hospital Research Ethics
Board, as well as the McMaster University
Medical Centre Research Ethics Board granted
ethics approval for this study.

RESULTS

Patient Surveys

There are approximately 500 anticoagulation
clinic patients and of these, 81 patients completed
questionnaires (response rate = 16.2%). The
characteristics of respondents can be found in
Table 1. The patient responses can be found in
Table 2. Mean responses to survey statements
were neutral, with the means of seven of ten

statements falling between 3.0 (slightly disagree)
and 5.0 (slightly agree). Approximately 17% of all
individual responses were at the extremes of the
scale (“strongly agree” or “strongly disagree”).
Overall, respondents were familiar with generic
brands and comfortable taking generic brands of
drugs (42.5% and 46.9% agreed/strongly agreed
respectively). Over 50% of respondents indicated
that they were happy with their brand of warfarin.
Of all respondents, less than 5% agreed or
strongly agreed that the lower cost of generic
warfarin was a good reason to take it rather than
Coumadin. The mean response to statements
regarding the respondent’s perception of generic
warfarin’s safety and efficacy compared to
Coumadin was neutral, although 14.2% of
respondents agreed or strongly agreed that generic
warfarin was neither as safe nor as effective as
Coumadin. Additionally, 32.1% of respondents
agreed or strongly agreed that they were aware
that generic products such as warfarin must
undergo bioequivalence testing with Coumadin,
and the same percentage were satisfied that such
testing ensured their safety. Less than 15% of all
respondents indicated that they were aware of
their physician’s opinion of generic warfarin.

TABLE 1 Baseline Characteristics of Patient Questionnaire Responders (N = 81)

CHARACTERISTIC

Age (years): mean, SD
Males: n (%)

Responders on Coumadin: n (%)

Responders on Generic Warfarin: n (%)

Summary Measure

63.4 (12.9)
42 (52%)
51 (63%)
30 (37%)
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TABLE 2 Responses to Patient Questionnaires

1

Overall Patients Patients
Taking Taking
Coumadin Generic
Warfarin
Question D/sD* AISA* Mean, SD Mean, SD P-value
(n) (n)
1) I am aware that there are many generic 6.3 % 42.5 % 48,16 5.8,1.0 0.01
versions of medications available. (51) (29)
2) I am comfortable taking generic versions of 7.5 % 46.9 % 48,17 5.7,1.0 <0.01
medications generally. (51) (30)
3) I am happy with the effects I am getting 6.2 % 51.9 % 5.0, 1.5 57,15 0.08
from my brand of warfarin. (51) (30)
4) I would feel comfortable taking a generic 16.0 % 333 % 41,17 54,14 <0.01
brand of warfarin instead of the Coumadin (51) (30)
brand of warfarin.
5) I do not think that a generic brand of 29.6 % 17.2 % 42,16 28,16 <0.01
warfarin would be as effective as the Coumadin (51) (30)
brand of warfarin.
6) I do not think that a generic brand of 259 % 172 % 43,16 3.0,1.6 <0.01
warfarin would be as safe as the Coumadin (51) (30)
brand of warfarin.
7) 1 feel that the lower cost of the generic brand 18.5 % 4.2 % 42,17 59,13 <0.01
is a good reason to take it instead of the (51) (30)
Coumadin brand of warfarin.
8) Generic brands of warfarin must pass 7.4 % 32.1% 42,17 50,14 0.04
government testing to show that they contain (51) (30)
the same amount of warfarin as the Coumadin
brand of warfarin. I was aware of this before I
took this questionnaire.
9) I am satisfied that the government testing 14.8 % 32.1% 45,15 53,12 <0.01
that generic brands of warfarin must pass are (52) (30)
enough to ensure my safety.
10) I am aware of my physician’s opinion of 25.9% 13.6 % 3.7,1.9 3.7,1.6 0.7
generic brands of warfarin. (51) (29)

*D/SD = Disagree or Strongly Disagree, ~A/SA = Agree or Strongly Agree

" Response Key = Strongly Disagree, 2 = Disagree, 3 = Slightly Disagree, 4 = Neither Agree Nor Disagree, 5 = Slightly Agree, 6 = Agree, 7 = Strongly Agree

"Bold, highlighted items denote a statistically significant difference (p < 0.05) in response between groups
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Responses to patient surveys were also analyzed
based on the age and gender of the respondents, as
well as the brand of warfarin they were using at
the time of survey completion. While age and
gender of respondents were not statistically
significant factors in their overall responses to the
questionnaire (p = 0.269 and 0.217, respectively),
the effect of respondent’s brand of warfarin was
significant (p=0.005). In comparison to patients
taking Coumadin, a significantly larger percentage
of those taking generic warfarin were aware that
there are many generic versions of medications
available, were comfortable taking generic brands

of medications, felt that generic warfarin was as
safe and effective as Coumadin and that its lower
cost was a good incentive for its use, were aware
that generic brands of warfarin must pass
government testing to show that they compare to
the Coumadin brand of warfarin, and felt that such
regulations are adequate (Figure 1).

Physician Surveys
Surveys were completed by 110 physicians
(29%). Respondents were classified by gender,
age group, years of practice as a physician and
specialty (Table 3).

FIGURE 1 Patient Questionnaires: 95% Cls of Mean Responses to Key Questions, by Brand of

Warfarin Taken by Respondent
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QUESTION *

* Q5 =1 think that a generic brand of warfarin would not be as effective as the Coumadin brand of warfarin.
Q6 =1 think that a generic brand of warfarin would not be as safe as the Coumadin brand of warfarin.
Q7 =1 feel that the lower cost of the generic brand is a good reason to take it instead of the Coumadin brand.
Q9 =1 am satisfied that the government testing that generic brands of warfarin must pass are enough to ensure my safety.

TABLE 3 Baseline Characteristics of Physician Questionnaire Responders and Non-Responders

CHARACTERISTIC Responders Non-responders P-value
(110) (265)

Age (years): mean (SD) 45.4 (9.5) 48.2 (10.7) 0.02

Males: n (%) 78 (71) | 188 (71) 0.90

Cardiologists: n (%) 29 (25) 65 (25) 0.45

Hematologists: n (%) 32 (28) 61 (23) 0.46

Internists: (%) 18 (16) 44 (17) 0.66

Family Physicians: n (%) 25(22) 95 (36) <0.01

Other: (%) 6(5)

Years of Practice (years): mean (SD) | 16.5 (9.8) | 22.2 (10.7) <0.01
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TABLE 4 Percentage of Agree and Strongly Agree Responses to Physician Questionnaire’
Overall Hematologists Cardiologists Internists Family Other
. AISA* AISA* A/SA* AISA* Physicians A/SA* AISA*
Question (n) (n) (n) (n) (n) (n)
1) All products rated by Health Canada as generic bioequivalents can be used interchangeably with 40.0 % 40.6% 31.0% 33.3% 20.0% 55.6%
the brand product (110) 32) (29) (18) (25) (6)
2) I willingly support generic substitutions for brand-name products in general. 65.5% 62.5% 37.9% 38.9% 44.0% 88.9%
(110) (32) (29) (18) (25) (6)
3) Therapeutic failure is a common result from switching to generic drugs in general. 6.3 % 6.3% 3.5% 11.1% 0.0% 0.0%
(110) (32) (29) (18) (25) (6)
4) Generic equivalents of narrow therapeutic index drugs should never be substituted for brand- 43.6 % 28.1% 24.1% 38.9% 48.0% 0.0%
name products. (109) 32) 29) (18) (25 5)
5) I am familiar with the specific bioequivalence requirements that apply to generic warfarin in 14.5% 28.1% 10.3% 11.1% 4.0% 11.1%
Canada. (110) 32) 29) (18) (25 )
6) INR changes primarily stem from differences in content uniformity between warfarin tablets. 11.0 % 9.4% 6.9% 11.1% 16.0% 0.0%
(109) (32) 29 (18) 25 ()]
7) Bioequivalent regulations set by Health Canada are appropriate for narrow therapeutic range 26.5 % 29.0% 13.8% 11.1% 16.0% 44.4%
drugs such as warfarin. (109) (32) (29) (18) 25) %)
8) I am more comfortable prescribing Coumadin than generic warfarin to a new anticoagulant 44.0 % 25.0% 44.8% 38.9% 44.0% 11.1%
patient. (109) 32) 29) (18) 25 5)
9) I would not feel comfortable substituting generic warfarin for Coumadin in a patient who had 40.7 % 25.0% 48.2% 38.9% 44.0% 11.1%
been stabilized on Coumadin. (109) (32) (29) (18) (25) %)
10) I have had difficulties managing patients on generic warfarin, who were managed quite easily 19.4 % 16.7% 42.9% 50.0% 0.0% N/A
on Coumadin.* (35) (12) @) 6) (10) 0)
11) I have had difficulties managing new anticoagulant patients on generic warfarin®. 9.5 % 0.0% 0.0% 60.0% 0.0% 0.0%
(42) (13) O ()] (13) “
12) Additional laboratory testing and INR monitoring is required for patients using generic warfarin. 15.7% 9.4% 17.2% 27.8% 20.8% 0.0%
(109) (32) 29 (18) @24 ()]
13) The costs of additional laboratory testing and INR monitoring that I would do, would negate the 15.6 % 23.1% 10.0% 10.0% 22.2% 0.0%
savings of generic warfarin. (45) (13) (10) (10) 9) 3)
* A/SA = Agree or Strongly Agree T1= Strongly Disagree, 2 = Disagree, 3 = Slightly Disagree, 4 = Neither Agree Nor Disagree, 5 = Slightly Agree, 6 = Agree, 7 = Strongly Agree
"Bold, highlighted items denote a statistically significant difference (p < 0.05) in response between groups
*Only physicians who had managed former Coumadin patients on generic warfarin were requested to respond
® Only physicians who had managed new anticoagulant patients on generic warfarin were requested to respond  * Only physicians who had responded with 5, 6 or 7 to Q12 were requested to respond
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Overall Responses

Overall responses to the physician survey can be
found in Table 4. Seventeen percent of all
responses were in the “strongly agree” or
“strongly disagree” categories and in general,
mean responses were neutral. Of all respondents,
40% at least agreed that all generic products that
what Health Canada deems bioequivalent could be
used interchangeably with their brand-name
versions. Over 65% of respondents indicated that
they generally support generic substitutions for
brand-name products though 44% of respondents
agreed or strongly agreed that for narrow
therapeutic index drugs, generic products should
not be substituted for brand-name products. The
mean response of 3.2 on our 7.0-point Likert scale
to a statement on bioequivalence indicated that
overall respondents slightly disagreed that they
were familiar with Canada’s bioequivalence
regulations for narrow therapeutic index drug,
while when asked whether these regulations are
appropriate for drugs such as warfarin, the mean
response was neutral at 4.3, indicating “neither
agree nor disagree”. However, 44.0% agreed or
strongly agreed that they were more comfortable
prescribing Coumadin than generic warfarin to a
new anticoagulant patient and 40.7% agreed or
strongly agreed that they would not feel
comfortable switching from Coumadin to generic
warfarin. Few of those who had managed newly
anticoagulated patients on generic warfarin (9.5%,
n = 42), or switched patients from Coumadin to
generic warfarin (19.4%, n = 35) indicated
difficulty managing patients on  generic
formulations. Age (p = 0.63), gender (p= 0.39),
number of years in practice (p = 0.93) or
physician specialty (p= 0.28) were not statistically
significant (all p >0.28) in the overall response to
the questionnaire.

Predictors of Response

Physician Specialty

When responses were examined based on
physician specialty, there were no statements for
which a statistically significant difference among
two or more specialties was detected, though
statistically ~significant differences in mean
response between “other” respondents (consisting
of nurses and pharmacists at St. Joseph’s
Healthcare who obtained and completed a survey
or physicians whose specialty was listed

incorrectly by the CPSO and were not
hematologists, cardiologists, internists or family
physicians) and one or more specialties could be
observed. When examining differences between
those who “strongly agree” or “agree” (Table 4),
family physicians were significantly less likely to
be aware of Canada’s bioequivalence regulations
for NTI drugs like warfarin than hematologists.
Additionally, family physicians were significantly
less likely to have had difficulties managing
patients on generic warfarin, who were well-
managed on Coumadin than internal medicine
specialists and cardiologists, while only internal
medicine specialists reported having had
difficulties managing new anticoagulant patients
on generic warfarin.

DISCUSSION

Despite evidence indicating the benefits of
warfarin, this medication, though the most
commonly used anticoagulant in North America,
is still considered to be under-prescribed due to
physician and patient concerns of the risk of
associated complications.” Since generic warfarin
became available in the United States in 1997,
studies which have surveyed pharmacists and
physicians on opinions on generic substitution of
narrow therapeutic index drugs, have indicated
that warfarin is a medication for which many
rather prescribe the brand-name over the generic
version.'™® The severity of the complications
associated with warfarin use translate into a
serious need to determine whether a specific
brand, or regimen provide patients with optimal
anticoagulation care, and how these brands are
perceived by both patients and physicians.

Our survey results indicate that patients
taking Coumadin differed significantly in their
opinions of generic warfarin from those taking
one of the generic versions of this anticoagulant.
Patients taking Coumadin were less likely to agree
that generic warfarin products are as safe and as
effective as brand-name warfarin, and were less
likely to feel that the lower cost of generic
warfarin is a good incentive for its use. Overall,
patients did not agree that they were aware of
their physicians’ opinions of generic warfarin
making it difficult to determine who or what was
influencing their opinion. However, as a large
percentage of patients who completed the surveys
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indicated that they were unaware that
bioequivalence testing is required for generic
products, it is quite likely that hesitancy to switch
to generic warfarin may stem from a lack of
awareness as to whether generic drugs are tested
as rigorously as Coumadin. Those with
reservations about taking generic warfarin may
also believe that generic warfarin’s cheaper price
is due to its inferiority to brand-name warfarin.
However, since the majority of respondents
agreed that they were generally comfortable
taking generic drugs, it is possible that their
opinions vary depending on the severity of the
indication for which they are taking the drug.

Overall responses depicted that a sizable
minority of physicians have clear concerns
regarding generic warfarin substitution and yet
only a small number of physicians who had
treated patients who switched from Coumadin to
generic warfarin  had experienced problems
managing the switch. This indicates that a
substantial proportion of physicians likely form
their opinions on generic warfarin based on
factors unrelated to their actual experiences with
this drug in practice. Concerns may relate to lack
of familiarity with bioequivalence, concern that
data from healthy volunteers may not be relevant
to patients, or a general distrust of brand changes
in drugs. Generic drugs are only required to pass
bioequivalence testing with the reference
formulation,'' and not with other generic brands,
and uncertainty likely exists over whether patients
who switch between generic warfarin brands are
put at risk for increased INR variability. There
was a significant difference between the
proportion of hematologists and family physicians
that agreed or strongly agreed that they were
familiar with Canada’s bioequivalence
requirements for warfarin (Table 4). This may be
reflective of the fact that the former are more
specialized in dosing patients taking warfarin and
therefore may be more aware of the drug
regulatory process/bioequivalence.

While more than a quarter of physician
respondents agreed or strongly agreed that
Canada’s bioequivalent regulations for narrow
therapeutic range drugs are appropriate, only 14%
agreed that they were familiar with the specific
requirements of the regulations. It is apparent that
the mixed responses to generic warfarin might
stem from a lack of knowledge of the testing that

generic warfarin products are required to pass to
be considered bioequivalent to Coumadin or a
belief that present regulations are inadequate. It is
important to note that differences in
bioavailability do not necessarily transfer into
differences in therapeutic effect.'’ Differences in
the rate and extent of warfarin’s absorption may
not have a significant bearing on the INR, which
is ultimately used to monitor patients taking
warfarin. Likewise, a statistically significant
difference in clinical endpoints does not
necessarily imply that the difference is clinically
important.'” As patients taking warfarin can have
erratic INRs that are not accounted for by
common factors such as diet, concomitant
medications or comorbidities,”*™” it is important to
determine  whether patients are actually
experiencing less variation with one brand over
another or whether they are simply part of the
population who have unexplainable highly
variable INRs. This has been addressed in a
related study.*

Our study has a number of limitations.
Response rate, particularly for the patient surveys,
was fairly low (16.2%), with the most frequent
reasons for not completing the survey including
patient’s lack of time and language barriers.
Additionally, it is very conceivable that not all of
the 500 anticoagulation patients registered with
the hospital’s outpatient clinic came in for their
PT test within the ten weeks in which we were
recruiting for the survey, and consequently were
not approached to complete a survey. Therefore,
the response rate may actually be somewhat
higher. Sampling bias may also be a limitation of
the responses to both the patient and physician
questionnaires. Those patients and physicians who
have a particular interest in the overall topic (more
likely to be concerned about generic substitution)
were likely to have responded. The results may
not provide a true representation of the opinions
of all physician specialty groups. In the case of
patient questionnaires, a wider selection of
patients in terms of geography as well as source
may have been advisable. For example, patients
cared for by their family physicians are likely to
be more representative than those in specialty
clinics. Open-ended questionnaire items might
have helped determine specific factors influencing
the opinions.
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Additionally, while sample size calculations
were based on standard deviations of less than 1.0
unit on a 7.0-point Likert scale which were
calculated in our ten patient pilot study, standard
deviations in our respondents were typically
between 1.0 and 2.0 units as indicated in Table 2.
This can likely explain why seemingly notable
differences in response did not reach statistical
significance.

CONCLUSION

The results of our perception surveys indicate that
both physicians and patients primarily have
neutral views on generic warfarin, though a
minority has concerns regarding generic warfarin
substitution. There is an obvious lack of
awareness of Canada’s bioequivalence regulations
as they pertain to warfarin, and increased
knowledge on this issue may help patients and
physicians to make more informed decisions on
warfarin substitution.
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