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Abstract

Objectives This article examines the cost-effectiveness of the pharmaceutical importation
programmes currently under consideration. On 18 December 2019, the Trump Administra-
tion laid out a plan to allow states, drug wholesalers and pharmacies to import some
lower-cost prescription medications from Canada (https://www.washingtonpost.com/hea
lth/2019/12/18/trump-administration-unveils-plan-allow-states-buy-cheaper-drugs-canada/).
This comes on the heels of recently proposed state legislation in Colorado, Connecticut,
Florida, Maine, Missouri, Oklahoma, Oregon, Utah, Vermont and West Virginia aimed at
reducing spending on pharmaceuticals by importing them from Canada.
Methods This study analyses 24 drugs from an online Canadian supplier, accounting
for the cost savings, the cost of testing for safety and efficacy, the medical consequences
of treatment failure and the cost of treating an adverse medical event. The analysis com-
pares the presumed cost savings against the costs of ‘testing into safety’. The analysis
also compares the presumed cost savings against the costs of treating an adverse medical
event, both at the level of the individual patient and for a ‘Representative State’.
Key findings For a ‘Representative State’, given an adverse medical event, the pre-
sumed savings from an online Canadian supplier are exhausted in the treatment of the
associated adverse event: ranging from only one patient in the case of Nexium to 24 318
adverse events for patients in the case of Advair. The analysis also shows the cost of test-
ing for safety and efficacy (with 99.999% confidence level with 99.999% reliability)
exceeds the presumed cost savings for all of the drugs considered.
Conclusions While pharmaceutical importation plans are politically attractive, the num-
bers demonstrate that they fail to deliver cost savings when implemented safely. These
schemes can be cheap, or they can be safe, but not both.
Keywords Canadian pharmacy; cost-effectiveness; drug prices; pharmaceutical importation

Introduction

Drug importation schemes are again being presented as a remedy to high US drug prices.
Recently proposed legislation in Colorado, Connecticut, Florida, Maine, Missouri, Okla-
homa, Oregon, Utah, Vermont and West Virginia aims to reduce spending on pharmaceu-
ticals by importing some drugs from Canada.[1] Advocates reason that American patients
can lower their drug costs by importing cheaper drugs from countries with lower pharma-
ceutical prices. What escapes their attention is the need for, and cost of, testing to ensure
that those imports are safe and effective. Fundamentally, it has not been established
whether or not it is cost-effective to import medicine from a source from which regula-
tory compliance cannot be assured, and then test it into safety.

In reality, it is very expensive to test imported medication to the same level of
expected safety as FDA-approved medicines made in FDA-monitored factories. Given
this, the tremendous cost of testing must be taken into account when calculating the cost
savings or dissavings associated with buying medicines from a source outside the highly
regulated US supply chain. Beyond the costs of testing drugs into safety, it is essential to
recognize that purchasing pharmaceuticals outside of the US supply chain may expose
patients to the risks of counterfeit, fraudulent and substandard drugs which may be dan-
gerous or toxic, resulting in serious patient harm. Accordingly, the cost of treating the
resulting adverse medical events must also be addressed.

In order to examine the cost-effectiveness of pharmaceutical importation, this study
analyses the cost savings, the cost of testing and the cost of treating an adverse medical
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event. This entailed initially examining 40 drugs, document-
ing the prices, the cost savings that would presumably be
generated by purchasing from an unregulated supplier (either
a Canadian online supplier as presented in the text of this arti-
cle or a brick-and-mortar Canadian pharmacy as presented in
the Data S1), the potential medical consequences of treatment
failure, and the expense of treating such adverse events. The
results indicate that the true costs of pharmaceutical importa-
tion outweigh the anticipated cost savings. When all potential
risks and costs are accounted for, moving outside of the
secure US pharmaceutical supply chain fails to deliver any
savings and is, in fact, indefensible.

Methods

This study began with a list of 40 drugs and, due to lack of
information and availability, ultimately examines approxi-
mately two dozen drugs. The initial set of 40 drugs identi-
fied for inclusion were selected based on several criteria:

• The selection included drugs from a wide variety of
therapeutic classes and treatments for a variety of dis-
eases and medical conditions.

• The selection included drugs that are known to be
widely counterfeited.

• The selection included drugs that consumers readily
seek to purchase outside the legitimate supply chain.

• The selection included drugs mentioned in news and
media reports that speak to consumers purchasing drugs
abroad. Specifically, the Utah Tijuana Thirteen List,[2]

the list promoted by Senator Bernie Sanders,[3] and the
list promoted by the National Academy for State Health
Policy.[4]

• The selection drew upon recommendations from experts.

Of the 40 drugs initially selected for inclusion, the list
included the thirteen drugs from the Utah Tijuana Thirteen
List, the 10 drugs cited by Senator Bernie Sanders, and the
ten drugs promoted for importation by the NASHP (Note
that while the drug included on the NASHP list was Tra-
cleer, no Canadian sources were found for this drug, so
Letairis is listed instead. Letairis is a more popular drug in
the same class as Tracleer.). In addition, the list reflects
drug classes that are known to be widely counterfeited.
Drawing on data from the Pharmaceutical Security Institute
(PSI),[5] the list includes drugs from each of the top five
therapeutic categories vulnerable to counterfeiting. Finally,
several drugs were included based on the recommendations
of board members of the Partnership for Safe Medicines.
The full list of drugs and the source of their inclusion are
included in the Data S2. For each of these 40 drugs, an
attempt was made to collect pricing data from both online
Canadian suppliers and a brick-and-mortar Canadian phar-
macy. The analysis of the online Canadian suppliers is pre-
sented here, while the analysis of the brick-and-mortar
Canadian pharmacy is available in the Data S1. The pre-
sumed savings from an online Canadian supplier exceed
those of the brick-and-mortar Canadian pharmacy, which
will bias this analysis against a finding of the elimination of
all cost savings.

Ultimately, there were 16 drugs for which some data
were not available: Aubagio, Augmentin, Avonex, Celebrex,
Cialis, Copaxone, Eliquis, Forteo, Humira, Letaris, Lyrica,
Stelara, Stendra, Strattera, Synthroid, and Triumeq. The
remaining 24 drugs were selected for extensive analysis:
identification of the drug’s indication, the US cost of the
drug, the cost from a Canadian pharmacy (both online and
brick-and-mortar), description of potential medical adverse
events, calculation of cost of treating said adverse events,
estimation of the cost of testing the quality, safety and effi-
cacy of the drug. Details on the data collection methodology
and sources used may be found in the Data S2.

Determination of sample size

While the pricing calculations for the USA and Canadian
sourced drugs are quite straightforward, the costs of testing
the quality, safety and efficacy of the drugs depend on the
number of samples needed for testing. The necessary sam-
ple size is dependent on the desired confidence level and
reliability one would like to have. (Please reference the Data
S2 for a full discussion.) For example, in order to provide
90% confidence in the quality of the imported drugs, with
90% reliability, 22 samples must be tested. In order to
increase this confidence level to 99.99%, with a 99.99%
reliability, 92 099 samples must be tested. In order to
increase this confidence level to 99.999%, with a 99.999%
reliability, 1 151 287 samples must be tested. Table 1,
below, provides the required sample size for combinations
of confidence levels (ranging from 0.9 to 0.99999) and reli-
ability (ranging from 0.9 to 0.99999).

Accordingly, the number of samples needed multiplied by
the expense of a particular test may then be used to estimate
the cost of ‘testing drugs into safety’. The testing cost infor-
mation utilized in this study was provided by NMS Labs.[6]

Four tests are needed to establish quality, depending on the
type of drug, the dosage and the method of administration.
These are as follows: Assay, Content Uniformity, Dissolution
Rate and Sterility. For the 24 drugs included in this study, the
cost of testing a single sample depends on the tests required,
and ranges from $2500 to $4100. Full details on test utiliza-
tion and costs are included in the Data S2. Table 1 presents
the highest ($4100) and lowest ($2500) costs of testing the
requisite number of samples for each of the combinations of
confidence level and reliability.

Results

Calculation of presumed cost savings

The presumed cost savings that will accrue to a patient who
purchases their drugs from an online Canadian pharmacy
are calculated as follows: Utilizing the average US price per
unit and the lowest online Canadian price per unit, the aver-
age cost savings per unit were calculated for the 24 drugs
for which extensive analysis is possible. For drugs taken for
a chronic condition, this number was multiplied by the
number of doses prescribed per month to calculate the pre-
sumed monthly savings, which was then multiplied by 12
to calculate the presumed annual savings. For drugs taken
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for an acute condition, the average per unit cost savings
was multiplied by the number of doses needed for treatment
to calculate the savings per episode per patient. These calcu-
lations are presented in Table 2, below. The costs, pricing
and savings data presented here correspond to the informa-
tion collected for online Canadian suppliers. The corre-
sponding analysis for a brick-and-mortar Canadian
pharmacy is presented in the Data S1.

Ratio of the expense of treating an adverse
event to presumed cost savings per patient

Since cost savings is the primary motivation for pharmaceu-
tical importation, it is essential to consider whether patients
actually save money. This section compares the presumed
cost savings that will accrue to a patient over time and com-
pares it to the cost of treating an adverse medical event.
Simply stated, if a patient receives a counterfeit version of
the imported drug and suffers negative health consequences,
will they save any money?

Again, utilizing the average US price per unit and the
lowest online Canadian price per unit, the average cost sav-
ings per unit were calculated. These presumed cost savings
were then compared with the expense of treating an adverse
event. Data on the costs of treating adverse medical events
were gathered from medical journals and institutional

sources and are fully described in the Data S2. Again, the
parallel analysis for a brick-and-mortar Canadian pharmacy
is presented in the Data S1.

In the case of an online Canadian supplier, the annual
presumed savings fail to cover the treatment of an adverse
event for 18 of the 24 drugs (75%). All calculations are pre-
sented in Table 2. The calculations indicate that the ratio of
the presumed savings to the treatment cost ranges from
<0.01 for Crestor to 5.65 for Enbrel (The ratio is calculated
by dividing the online savings per year per patient by the
cost of treating an adverse event per patient). That is, for
Crestor, the presumed annual savings cover <1% of the cost
of treating an adverse medical event, such that patients
would require almost 105 years of presumed cost savings to
cover the treatment of an adverse medical event.1 For
Enbrel, patients would require 65 days of presumed cost
savings to cover the treatment of an adverse medical event.2

For Crestor, the cost of treating an adverse event is more
than 10 500% of the presumed cost savings. Of the 14
adverse medical events considered, the presumed cost sav-
ings exceed the cost of treatment for only three conditions
(21%). These are as follows: multiple sclerosis (Gilenya,
Tecfidera), psoriatic arthritis (Enbrel, Orencia, Otezla) and
prostate cancer (Zytiga). In addition, for ten of the 24 drugs
analysed, the annual presumed savings are <5% the cost of
treating an adverse medical event. On average, patients

Table 1 Sample size as a function of confidence and reliability

Confidence level
(% as decimal)

Reliability
(% as decimal)

Sample size required: Ln
(1�Confidence)/Ln(Reliability)

Cost of testing
sample at $25001

Cost of testing
sample at $41002

0.9 0.9 22 $55 000.00 $90 200.00
0.9 0.9 22 $55 000.00 $90 200.00
0.99 0.9 44 $110 000.00 $180 400.00
0.999 0.9 66 $165 000.00 $270 600.00
0.9999 0.9 87 $217 500.00 $356 700.00
0.99999 0.9 109 $272 500.00 $446 900.00
0.9 0.99 229 $572 500.00 $938 900.00
0.99 0.99 458 $1 145 000.00 $1 877 800.00
0.999 0.99 687 $1 717 500.00 $2 816 700.00
0.9999 0.99 916 $2 290 000.00 $3 755 600.00
0.99999 0.99 1146 $2 865 000.00 $4 698 600.00
0.9 0.999 2301 $5 752 500.00 $9 434 100.00
0.99 0.999 4603 $11 507 500.00 $18 872 300.00
0.999 0.999 6904 $17 260 000.00 $28 306 400.00
0.9999 0.999 9206 $23 015 000.00 $37 744 600.00
0.99999 0.999 11 507 $28 767 500.00 $47 178 700.00
0.9 0.9999 23 025 $57 562 500.00 $94 402 500.00
0.99 0.9999 46 049 $115 122 500.00 $188 800 900.00
0.999 0.9999 69 074 $172 685 000.00 $283 203 400.00
0.9999 0.9999 92 099 $230 247 500.00 $377 605 900.00
0.99999 0.9999 115 123 $2 878 217 500.00 $4 720 276 700.00
0.9 0.99999 230 257 $575 642 500.00 $944 053 700.00
0.99 0.99999 460 515 $1 151 287 500.00 $1 888 111 500.00
0.999 0.99999 690 772 $1 726 930 000.00 $2 832 165 200.00
0.9999 0.99999 921 029 $2 302 572 500.00 $3 776 218 900.00
0.99999 0.99999 1 151 287 $2 853 217 500.00 $4 679 276 700.00

Source: Author’s calculations.
1This calculation represents the minimal cost of testing per sample, according to the estimates provided by NMS Labs.[[6]]
2This calculation represents the maximum cost of testing per sample, according to the estimates provided by NMS Labs.[[6]]
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would need to accumulate 24 years of the presumed cost
savings to cover the cost of treatment for an adverse medi-
cal event. Admittedly, it is unknown and unknowable how
often these adverse events happen, and therefore whether
24 years of cost savings are worth the risk.

It is essential to recognize the true danger posed to US
patients from drugs that are obtained outside of the highly
regulated US supply chain. That is, when an attempt to save
money ends up leading to even greater expenses. In a relat-
able situation, at least a dozen US patients have travelled to
Mexico for surgical procedures that were less expensive in
Tijuana. These patients contracted a rare and potentially
deadly strain of bacteria resistant to virtually all antibiotics.
Treatment of the deadly superbug has resulted in medical
expenses that far outstrip the initial savings.[7] Also, con-
sider two instances in which Canada Drugs, through its sub-
sidiary River East Supplies, distributed counterfeit cancer
drugs Avastin and Altuzan (the Turkish version of the drug)
in the United States. According to the US FDA, testing of
vials of the drugs recovered from these shipments revealed
that neither contained any active ingredient. In April 2018,
the Canadian firm admitted to widespread illegal sales of
misbranded and counterfeit prescription drugs in the United
States.[8] Again, the cost savings are eliminated in the face
of complete treatment failure.

Per patient takeaway
In the case of 75% of the drugs analysed, the annual pre-
sumed savings fail to cover the costs of an adverse medical
event. For these drugs, patients would need to acquire the
presumed cost savings over a period of up to 105 years
(Crestor) to cover the costs of one adverse event. Not sur-
prisingly, for the six drugs for which the savings exceed the
cost of treating an adverse medical event, the expense of an
adverse medical event is modest (<$50 000), compared with
the average cost of treating an adverse medical event for the
other 18 drugs (approximately $183 000). For the majority
of drugs, the cost of treating an adverse event will signifi-
cantly exceed $50 000 and may reach more than $800 000
in the case of Sovaldi.

Presumed cost savings for a ‘representative
state’ relative to the cost of a potential adverse
medical event

This study places the cost savings from Canadian importa-
tion into context with comparisons to two critical dimen-
sions: the costs of potential adverse medical events and the
costs of ‘testing into safety’. Given that the majority of
importation proposals are presented at the state level, it is
worthwhile to consider the financial implications for a ‘Rep-
resentative State’. This study derives the results for a ‘Rep-
resentative State’ by calculating the impact for 1/50th of the
population of the United States. While recognizing that
some states will be larger and others smaller, it is still illus-
trative to consider the implications. Each of the cost-versus-
savings calculations for a ‘Representative State’ described
in here is presented in Table 3 and explained below.

Number of patients
The population of a ‘Representative State’ is assumed to be
1/50th of the population of the United States, approximately
6 540 000 people. The number of patients for each condi-
tion considered here is assumed to be the representative
share (1/50th) of the US patient population suffering from
the named condition. For example, according to the
National Multiple Sclerosis Society, approximately 1 mil-
lion people in the United States suffer from MS. Dividing
this number by 50, the ‘Representative State’ will have
approximately 20 000 patients with MS (Column 4 in
Table 3).

Covered patients
In order to estimate the number of ‘covered patients’ in a
‘Representative State’, it is assumed that 20% of the
impacted patient population will enrol in the state pro-
gramme. This fraction was utilized because approximately
one in five individuals in the United States is currently cov-
ered by Medicaid (Column 5 in Table 3).

Total presumed cost savings
The total amount of presumed cost savings from purchases
made from an online Canadian pharmacy is calculated by
multiplying the number of covered patients by the presumed
cost savings (either per patient/year or per patient/episode).
Again, this number may be an overestimation which again
biases the analysis against a finding of the elimination of all
cost savings (Column 6 in Table 3).

Cost of treating an adverse medical event
Estimates of the cost of treating an adverse medical event
were gleaned from medical journals and government
sources. These are presented and detailed in the Data S2
(Column 7 in Table 3).

Number of adverse events covered by presumed
savings
This number corresponds to the maximum number of
adverse events that could be covered through the expendi-
ture of the Representative State’s cost savings. It is calcu-
lated by dividing the total presumed savings from an online
Canadian pharmacy by the cost of treating an adverse event.
These numbers range from a low of 0.59 adverse events in
the case of Nexium to 24 318 adverse events in the case of
Advair. That is, the Representative State’s cost savings
would be exhausted before treating one adverse medical
event in the case of Nexium, and after more than 24 300
patients in the case of Advair (Column 8 in Table 3).

Adverse events would exhaust presumed
savings
If the presumed cost savings were exhausted covering
adverse events, it is important to also know the share of
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patients enrolled in the plan taking a particular drug. This
share is calculated by dividing the number of adverse events
covered by presumed savings by the number of covered
patients. In the case of an online Canadian supplier, this
number ranges from 0.95% (Crestor) to 564% (Enbrel).
Accordingly, if an adverse medical event affected <1%
(only 0.95%) of all patients taking Crestor, the entire pre-
sumed cost savings would be wiped out. Alternatively, one
can think of this as the share of counterfeit drugs that would
wipe out all cost savings from an importation programme
(Column 9 in Table 3).

Cost of treating an adverse event in 100% of
covered patients
The cost of treating an adverse medical event in 100% of
covered patients taking a particular drug is calculated by
multiplying the cost of treating an adverse event by the total
number of covered patients. (That is, the enrolled popula-
tion, 20% of the patients suffering from this condition in
the Representative State.)3 This number ranges from
approximately $452 000 (Albenza) to more than $28.5 bil-
lion dollars (Lipitor; Column 10 in Table 3). Alternatively,
one can think of this as the cost of treating all covered
patients in the case of counterfeits that adversely affect all
covered patients taking the drug.

Gains or losses from treating adverse events in
100% of covered patients less presumed cost
savings
The extent to which the expense of treating an adverse
event in 100% of covered patients exceeds the presumed
cost savings – the overage – is calculated. For 19 of the 24
drugs (all but five cases, for three conditions), the expense
of treatment far exceeds the presumed cost savings. The
presumed savings are dwarfed by the potential cost of treat-
ing adverse medical events. These estimates range from sav-
ings of approximately $60 million (Tecfidera) to losses of
$28 billion (Lipitor; Column 10 in Table 3).

Gains or losses from treating adverse events in
10% of covered patients beyond presumed cost
savings
It is highly unlikely that 100% of covered patients will experi-
ence an adverse medical event, the worst-case scenario.
Assuming more modest circumstances that only 10% of drugs
result in an adverse event, eleven (46%) of the 24 drugs will
result in a situation in which the presumed savings are elimi-
nated by the cost of treating an adverse event (These are the
eleven drugs for which a loss is calculated in column 12 in
Table 3.). Alternatively, one can think of this as the cost of
treating patients in the case of counterfeits that adversely
affect only 10% covered patients taking the drug.

Online suppliers
In the case of online Canadian suppliers, for this selection
of 24 drugs, the cost savings will be completely eliminated

if a mere 9.5% of imported drugs are counterfeit, and result
in an adverse medical event (the average of Column 9 in
Table 3). The parallel analysis for a brick-and-mortar phar-
macy (found in the Data S1) indicates that counterfeiting at
the rate of a mere 8.1% of imported drugs would com-
pletely eliminate the total presumed cost savings.

Presumed cost savings for a ‘representative
state’ relative to the cost of ‘testing into safety’

This study places the cost savings from Canadian importation
into context with comparisons to two critical dimensions:
first, the costs of potential adverse medical events examined
above, and second, the costs of ‘testing into safety’. For the
second, the cost of testing the authenticity and quality of the
imported medicine is based on the estimated cost provided by
NMS Labs. Table 4 includes the total cost of testing a single
sample to ensure the quality of each drug based on the differ-
ent tests necessary for each drug. Additional details on testing
costs may be found in the Data S2. Table 4 utilizes the calcu-
lations for several levels of authenticity and the testing cost
information to determine the savings or dissavings available
to a ‘Representative State’ for the 24 drugs included in the
analysis, presenting calculations for several levels of confi-
dence and reliability, (ranging from 90%/90% to 99.999%/
99.999%), based on the number of samples required, as pre-
sented in Table 1.

It is important to recognize that the testing estimates pro-
vided here only include the cost of the tests. The cost of
purchasing the requisite number of samples needed for test-
ing is not included in these cost estimates. Again, this
assumption biases the results against a finding of the elimi-
nation of the presumed cost savings.

Number of samples that could be tested,
exhausting the presumed savings
The maximum number of doses that could be tested for
safety, by exhausting the presumed cost savings, is calcu-
lated by dividing the total presumed savings by the cost of
testing a specific drug (Column 8 in Table 4).

Presumed savings less the cost of testing
In order to ensure the quality of a particular drug at a par-
ticular confidence level with a particular level of reliability,
different numbers of samples must be tested.

• To establish a 90% confidence level and 90% reliability,
22 samples must be tested. The calculations for this
level of accuracy are presented in Column 9 in Table 4:
the presumed cost savings less the cost of testing to
90%/90%.

• To establish a 99.99% confidence level and 99.99%
reliability, 92 099 samples must be tested. The differ-
ence in the cost of testing 92 099 samples of the
imported drugs and the presumed cost savings available
from importation is presented in Column 10 in Table 4.

• To establish a 99.999% confidence level and 99.999%
reliability, 1 151 287 samples must be tested. The
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calculation of this level of accuracy is presented in Col-
umn 11 in Table 4.

Bottom line
In the case of online Canadian suppliers, to ensure the
safety and quality of a particular drug with a 90% confi-
dence level and 90% reliability, 22 samples must be tested,
and the presumed savings exceed the cost of testing for all
24 drugs. For a 99.99% confidence level and 99.99% relia-
bility, 92 099 samples must be tested, the drugs for which
the presumed savings exceed the cost of testing falls to only
eight. And for a 99.999% confidence level and 99.999%
reliability, 1 151 287 samples must be tested. In every case,
the presumed savings are dwarfed by the cost of testing.
The cost of testing ranges from 243 times the presumed
savings for Advair to 34 770 times the presumed savings
for Orencia. That is, the cost of testing ranges from 243%
the presumed savings for Advair to 3 477 079% the pre-
sumed savings for Orencia. Notably, all assumptions made
in this analysis bias the results against a finding of the elim-
ination of the presumed cost savings, yet the results indicate
that the presumed cost savings will almost certainly be
dwarfed by both (1) the costs of treating adverse medical
events and (2) the costs of ‘testing into safety’.

Limitations: issues affecting cost not studied

There are several issues that will certainly impact the cost
of an importation programme that are not included in this
study. These issues are beyond the scope of this work but
will undoubtedly reduce the estimated cost savings. These
include the following: shortages, quality controls, legal lia-
bility, post-sale pharmacovigilance and the implementation
cost. Each is briefly addressed in the Data S2.

Discussion

Numerous states, as well as the Trump Administration, are
currently exploring proposals to import lower-cost drugs
from Canada, a seemingly simple way to address the
demand for costly therapies with quick and substantial price
relief for patients. However, policymakers and patients must
recognize that the presumed cost savings may be elusive.
This study evaluates the presumed cost savings from the
purchase of drugs from an online Canadian supplier with a
focus on two critical considerations: the cost of treating a
potential adverse medical event and the cost of ‘testing
drugs into safety’. Accounting for these essential, but less
visible, costs, these data establish that pharmaceutical
importation does not ultimately result in cost savings when
the expenses associated with treatment failure and quality
testing are included in the calculus.

The consequences of pharmaceutical importation are wor-
rying for Canadians, potentially exacerbating drug shortages
for the country’s 37 million residents, and at the same time,
the impact on US pharmaceutical spending may not live up to
expectations. For a ‘Representative State’, in the presence of
an adverse medical event, the presumed savings from an
online Canadian supplier are exhausted in the treatment of

only one patient in the case of Nexium, to 24 318 adverse
events for patients in the case of Advair. Further, the analysis
shows that in every case, the cost of testing (99.999% confi-
dence level with 99.999% reliability) exceeds the presumed
cost savings, from more than two times the presumed costs
savings to more than 34 000 times. Importantly, the assump-
tions underlying this analysis were biased against this finding,
resulting in a likely underestimation of the true cost of phar-
maceutical importation programmes.

Conclusions

Pharmaceutical importation plans are politically attractive,
but realistically dangerous and expensive if implemented
safely and responsibly. The risks seem too great to justify
the presumed cost savings that would quickly evaporate in
the face of adverse medical events or a serious attempt to
systematically test the quality of the imported drugs. While
purchasing price-controlled medicines from a Canadian sup-
plier has the potential to deliver some cost savings, it also
involves significant risk. Accounting for treatment and test-
ing, the numbers ultimately demonstrate that pharmaceutical
importation fails to deliver cost savings. This analysis
demonstrates that these schemes can be cheap, or they can
be safe, but not both.
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Notes
1For Crestor: Annual savings = $1580; Cost of treating Adverse
Event = $165 822. Ratio of treatment relative to annual savings
is the number of years of savings needed to cover the treatment
cost. Specifically, $165 822/$1580 � 105 years.
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2For Enbrel: Annual savings = $37 824; Cost of treating Adverse
Event = $6699. Ratio of treatment relative to annual savings is the
number of years of savings needed to cover the treatment cost.
Specifically, $6699/$37 824 = 0.177 years. Multiplying by 365
provides the number of days of savings needed to cover the treat-
ment cost. Specifically, 0.177 years * 365 days/year � 65 days.
3For example, in the case of Actos, the Representative State
has a population of 6.54 million, of whom, there are 606 000
patients who take this drug. 20% of those patients are assumed
to be enrolled in the State program, such that 121 200 patients
are covered by the State program. Multiplying the number of
covered patients (121 200) by the cost of treating an adverse
event ($165 822) provides the cost of treating an adverse event
in 100% of covered patients ($20 097 626 400.00).
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Additional Supporting Information may be found in the online
version of this article at the publisher’s web-site:

Data S1. This supplemental appendix contains the calcula-
tions for a brick-and-mortar Canadian pharmacy.
Data S2. This supplemental appendix describes how the
drugs were selected and the methodology behind the collec-
tion of each piece of data utilized.
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