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“Pharmacy utilization and the medicare
Modernization Act,” the article by Vittorio Maio, Laura
Pizzi, Adam R. Roumm, Janice Clarke, Neil I. Goldfarb,

David B. Nash, and David Chess in this issue of the Milbank Quarterly
(Maio et al. 2005), includes a timely review of studies evaluating drug
insurance policies relevant to the Medicare Prescription Drug, Improve-
ment, and Modernization Act (MMA) of 2003. Unfortunately, the review
excludes the studies of one of the best-evaluated policies of drug insurance
for seniors (Grootendorst et al. 2001, 2002; Hazlet and Blough 2002;
Marshall, Grootendorst, et al. 2004; Narine, Senathirajah, and Smith
2001; Schneeweiss, Dormuth, et al. 2004; Schneeweiss, Maclure, and
Soumerai 2002; Schneeweiss, Soumerai, Glynn, et al. 2002; Schneeweiss,
Soumerai, Maclure, et al. 2003; Schneeweiss, Walker, et al. 2002). The
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studies may have been excluded because the policy, misleadingly called
“Reference-Based Pricing,” sounds like a pricing policy. In fact, it is an
insurance policy introduced in 1995 by British Columbia’s public drug
benefit plan, PharmaCare, covering all people over age 65 and fami-
lies on income assistance or with unusually high drug needs. Although
the British Columbian government belatedly renamed it the “Reference
Drug Program,” a more descriptive name would have been “Equal Sub-
sidy Program” because it offers the same dollar coverage for similar drugs,
regardless of the manufacturers’ prices. Other Canadian provinces have
adopted similar policies and called them Maximum Allowable Costs
(MACs), as have some U.S. managed care organizations.

Relevance of Canada

Lessons from drug benefit plans in Canada are relevant to the United
States for four major reasons.

1. The rate of growth of drug costs is similar in Canada and the
United States. Expenditures have been rising more than 10 per-
cent per year for more than a decade (Canadian Institute for Health
Information 2003). Although the Canadian federal government’s
Patent Medicine Prices Review Board has kept drug prices lower
in Canada than in the United States, the board has been unable to
stem the steadily rising introductory prices of many new drugs.
Indeed, some new drugs cost more than C$10,000 per patient
per year, and numerous other expensive drugs are already in the
pharmaceutical industry’s development pipeline.

The growth of drug costs is so staggering, in fact, that it needs
to be expressed in terms of daily acceleration. In Canada, the speed
of public expenditures on drugs accelerated from C$6.8 billion
per year in 2002 to C$7.5 billion per year in 2003. That is a daily
acceleration of almost C$2 million per day. Such daily increases
in spending are what it would cost Canadian taxpayers to hire 15
to 20 physicians in permanent positions every day. In the United
States, which is ten times more populous than Canada, the rate of
drug cost growth is about the same as if 150 to 200 new physicians
were hired every day.

2. The relentless pressure of pharmaceutical innovation and market-
ing is forcing the United States and Canada to converge toward



Commentary on the Article by Maio et al. 133

similar systems of prescription drug coverage. With the MMA,
the United States is moving to a more public-pay system. At the
same time, Canadian public drug plans are increasingly offloading
costs to the private sector. It is a textbook case of “pass-the-buck”
economics. As costs rise, provincial drug plans are turning to pa-
tients for more money by raising deductibles and copayments.
Many patients send claims for their extra costs to their private
health insurance company. The insurers pay the claims and raise
the rates they charge employers. The employers then pass the tab
to their employees and customers. In 2002, the Employer Com-
mittee on Health Care in Ontario and the Employer Committee
on Health Care in Alberta stated, “As a result of passive privatiza-
tion and delisting of services in addition to rising costs of medical
services, in particular prescription drugs, the affordability of em-
ployer sponsored plans are at risk” (Bowyer and McQueen 2002,
17).

3. Both the U.S. and the Canadian health care systems have been
forced to move money from health services budgets to drug bud-
gets or to raise premiums and taxes. For example, in British
Columbia, despite many millions of dollars saved by the Reference
Drug Program, the government had to increase the PharmaCare
budget by C$90 million to cover the projected growth of drug
costs in 2004 at the same time as it cut C$100 million out of the
main budget category covering hospital and community health
services (Government of British Columbia 2004). In Ontario, af-
ter promising in the 2003 election not to raise taxes, the newly
elected Ontario government decided that it had to back down
and cover its rising health care costs by reintroducing health care
premiums (Hurley 2004).

4. Canadian provinces and voters have appealed for help from
Ottawa, just as state governments and voters in the United States
have successfully appealed to Washington, D.C. In the June 2004
Canadian federal election, even the Conservative Party of Canada
was calling for a national pharmacare plan. In August 2004, the
premiers of all the Canadian provinces asked the federal gov-
ernment to cover all the costs of drugs by creating a national
pharmacare program. Although the federal government refused,
it promised a national pharmacare strategy by June 2005 that
would include federal support for catastrophic drug coverage (Anis
2004).
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Tools

To appreciate the relevance of MAC policies in general and the partic-
ular experience in British Columbia, it is necessary to understand the
relationship of MAC to other tools for managing drug insurance. This
can be done quickly with the help of a few graphs.

A starting point is a two-dimensional grid for classifying drug insur-
ance policies (Figure 1). It shows two basic ideas, that (1) drug insurance
should be for drugs that work, not for ineffective drugs, and (2) benefits
should go to patients with greater needs, not to healthy people with
little need.

Figure 2 shows the spectrum of policies for “channeling” drug ben-
efits to patients with greater needs. Strategies range from those using
only information about beneficiaries’ drug spending to those using in-
formation about drug effectiveness, patients’ health and financial status,
and physicians’ expertise and prescribing quality.

Strategy 1 is the traditional approach of private insurers to cover
only those who have paid their premiums and to pay only the amount
of a claim that exceeds an annual deductible and falls below a limit
or cap, such as a maximum monthly or annual claim. Often there is
also a fixed copayment for each prescription filled. Figure 3 shows how
this strategy shrinks the population of claimants from both ends of the
spectrum of need. For the insurer, the strategy is simple, requiring only
financial information on the claimants’ drug expenditures. If an insurer
lacks data on beneficiaries’ health, then it is rational to assume that those
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Strategy 1: Deductibles and Caps: Restrict claims  
and claimants, regardless of what drugs are used.

Strategy 2: Formularies: Restrict the list of drugs, 
regardless of who uses them and when.

Strategy 3: Differential Copayments: Different
subsidies for different drug classes.

Strategy 4: Prior Authorization: Restrict timing 
of use based on patient’s health and clinical need.

Strategy 5: Physician Incentives for Quality: Pay 
doctors to use evidence, prices, and patient data.

Only 
claims 
data

Other 
data 

sources

figure 2. Spectrum of Policies for Funding the Needy

Premiums and Deductibles shrink number of claimants. Fixed
Copayments and Caps cut the number and size of claims. Claimants
are less healthy but funds are not optimally channeled to those with most
need.  
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figure 3. Strategy 1: Use Drug Spending Data Only

claimants who exceed the deductible are generally sicker and more needy
than patients who have not reached the deductible. This assumption is
often false, however. In a world where expensive new drugs are often
inferior to time-tested inexpensive drugs, many claimants who exceed
the deductible are healthier and have less need for their drugs than do
those patients who use cheap but effective drugs and do not reach their
deductible.
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A cap is based on the opposite assumption: The more drugs you are
using, the more likely you are not to need one of them. For example,
when a Medicaid program covers only three prescriptions per month,
there seems to be an assumption that a patient who takes four drugs
probably needs the fourth less than other patients need their third drug.
To clinicians, a cap seems irrational, for patients who exceed the cap are
often much sicker and have a greater need for their drugs to be covered.
Nonetheless, a cap may be rational to a Medicaid manager who wants to
stem losses from the overuse, sharing, and resale of drugs.

Strategy 2 (Figure 4), the traditional approach of Canadian hospitals,
is to allocate funds to cover drugs using evidence of their effectiveness
and price. Rich and poor Canadians alike are given free drugs from the
hospital formulary, and more expensive drugs that offer no additional
benefit are not listed in the formulary and are rarely prescribed. Expen-
sive drugs may be covered by the hospital if the attending physician
documents the clinical need.

Strategy 3 (Figure 5) encompasses “differential copayment” policies.
One of the most common is a three-tier copayment system. For each
prescription filled, the patient pays a low copayment (e.g., C$10) for a
generic drug, a moderate copayment (e.g., C$20) for a preferred low-
cost brand, and a high copayment (e.g., C$30) for a less preferable,
more expensive drug. In some programs, a portion of the copayment

Drugs not listed but sometimes covered 

Drugs listed in formulary

Herbal mixtures, untested substances

Nonprescription: symptom relief, not essential 

Unproven medications

Lifestyle drugs, not cost-effective for insurer

Effective, but not relatively cost-effective

Costly, less safe, often not cost-effective 

Cost-effective and safe in many patients

Cost-
effective

Ineffective,
no evidence

figure 4. Strategy 2: Use Evidence of Drug Safety, Effectiveness, and Price
to Create List of Covered Drugs
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figure 5. Strategy 3: Use Drug Evidence, Prices, Plus Data on Patients to
Set Different Copayments

counts toward the deductible. Thus Strategy 3 uses information about
both the drug’s relative cost-effectiveness and the patient’s cumulative
expenditures.

British Columbia’s Reference Drug Program (RDP) also is a differen-
tial copayment system. Regardless of the patient’s income, a copayment is
required for more expensive brands of drugs in certain therapeutic classes
that are subject to RDP (unless the physician has obtained a preautho-
rized exemption). The copayment is “differential” because it differs from
drug to drug, and it equals the extra price of that drug above the “ref-
erence price”—the price of PharmaCare’s choice of “reference drug” in
the same therapeutic class. Unless the patient has been exempted, the
copayment for the higher-priced drug does not count toward the patient’s
annual income-adjusted deductible. In British Columbia, only five drug
classes are subject to referencing: histamine-2 receptor antagonists for
gastric acid suppression (e.g., both brand and generic ranitidine and
nizatidine are referenced to the least expensive drug in the class, generic
cimetidine), nitrate patches for angina, nonsteroidal anti-inflammatory
drugs, and two classes of blood pressure drugs: angiotensin converting
enzyme inhibitors, and dihydropyridine-type calcium channel blockers.

Strategy 4 (Figure 6) includes “prior authorization” policies, in which
physicians send to the insurer, by fax or phone, information about the pa-
tient’s specific needs for the prescribed drug. In British Columbia, when
a new drug class is included in the Reference Drug Program, PharmaCare
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figure 6. Strategy 4: Prior Authorization: Waive Copayment if Data Show
Patient Has Special Need

“automatically” gives some patients prior-authorized exemptions, with-
out physicians having to fax or phone, based on the patients’ indices
of need in PharmaCare’s databases. For example, patients who use cer-
tain other drugs that are markers of comorbidity or have a potential for
adverse drug interactions are automatically exempted.

Strategy 5 (no figure shown) adds a third dimension of informa-
tion: the physician’s characteristics and prescribing quality. For example,
British Columbia’s single on-line pharmacy record system, used by all
pharmacies in the province, enables the full insurance coverage of certain
drugs if they are prescribed by certain specialists, because their patients
usually are sicker.

Different policies can be contrasted in Strategies 1 to 4 by graphing
the amount paid by the patient versus that paid by the insurer (Figures 7
to 13). Figure 7 shows that an annual deductible requires the patient to
initially pay the full price and therefore to be more sensitive to drug prices
(vertical line showing the accumulation of the patient’s expenditures
while the insurer’s expenditures remain zero). After a threshold has been
passed, the insurer pays and the patient becomes insensitive to drug
prices (horizontal line).

In contrast, a simple cap policy (Figure 8) has the insurer pay (hor-
izontal line) up to a certain threshold, above which the patient pays
everything (vertical line). As Maio and colleagues (2005) argue, the ma-
jor problem with a cap on the number or cost of all medications is that
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figure 7. Annual Deductible (Strategy 1): Relation to the Patient’s Sensi-
tivity to Price Differences
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figure 8. Monthly Cap (Strategy 1): Relation to the Patient’s Sensitivity to
Price Differences

patients sometimes stop taking essential medications after they have ex-
ceeded the cap and thus may suffer adverse health consequences and have
to increase their use of other health services.

An alternative to the patient’s and the insurer’s paying the full cost
at different times (Figure 7: patient pays first, then insurer; Figure 8:
insurer pays first, then patient) is for the patient and the insurer to share
the cost simultaneously. This can be done by a variety of copayments.
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figure 10. Monthly Premiums (Strategy 1)

Figure 9 shows the simple idea of a 25 percent copayment by the patient,
no matter what the cost or type of drug.

For completeness, Figure 10 illustrates premiums. With each of the
patient’s payments for monthly premiums, the insurer’s income from
that patient accumulates.

Figures 7 to 10 can be combined to show the new U.S. Medicare drug
program for seniors (Figure 11), as described by Maio and colleagues
(2005).
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figure 11. U.S. Medicare Program at a Glance

Specific Policies for Drug Classes

Whether and how a drug insurance policy is tailored to a particular
drug class can radically change its performance. This fundamental idea
deserves more attention than Maio and colleagues (2005) provide.

Whereas a cap on all drugs may cause a patient to stop taking an es-
sential drug, a caplike MAC for one drug class in which prices vary widely
can result in little or no adverse health effects. That is what studies of
British Columbia’s Reference Drug Program found. The most thorough
evaluations (Schneeweiss, Soumerai, Maclure, et al. 2003; Schneeweiss,
Walker, et al. 2002) showed that when the policy was applied to two
classes of antihypertensive medications, it caused switching to less ex-
pensive drugs but no increase in stopping drug use nor any sign of adverse
health events.

A similar type of graph is used to illustrate the differences among
Strategies 2, 3, and 4 within a single drug class. Whereas Figures 7
through 9 show how patients and insurers share cumulative payments for
all medications over time, Figures 12 through 17 illustrate how patients
and insurers can share payments during a single purchase from one class of
drugs. Consider, for example, the class of nonsteroidal anti-inflammatory
drugs (NSAIDs). It includes inexpensive generic aspirin, ibuprofen, and
naproxen, as well as much more expensive drugs, celecoxib (Celebrex) and



142 Malcolm Maclure

Insurer’s Payment

Patient’s 
Payment

Patient pays full price and is
sensitive to price differences
of nonlisted drugs.

Drugs not 
listed on

formulary

= six similar tablets with different prices 
and different portions of their cost paid  

by the patient or insurer in a single purchase

Listed on formulary

1

5

6

4

32

Insurer pays full price. Patient is
insensitive to price differences 
of drugs on formulary.

figure 12. Formulary (Strategy 2): Patient Pays Full Price of Any Drug Not
on Insurer’s Approved List
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figure 13. Three-Tier Copayments (Strategy 3): Patient Pays 1 of 3 Flat
Fees. Insurer Pays the Rest.

the recently withdrawn rofecoxib (Vioxx). There are about 30 NSAIDs
on the market, with prices ranging from about 5 cents to about C$1.80
per tablet in Canada. Figures 12 through 17 show patients’ sensitivity to
the prices of six hypothetical NSAIDs, the least expensive being tablet 1
and the most expensive being tablet 6.

Figure 12 shows that a simple formulary leaves patients completely
insensitive to the price differences of drugs that are fully covered on
the formulary (tablets 1 to 3) and highly sensitive to the price differ-
ences of unlisted drugs (tablets 4 to 6). Figure 13 shows that a three-tier
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figure 14. Maximum Allowable Cost (MAC) (Strategy 3). Patient Pays Ex-
tra Cost above a “Reference Price.”

copayment system makes patients only partially sensitive to price dif-
ferences. Within each tier, patients are often unaware of large price dif-
ferences among drugs that have no differences in effectiveness.

Figure 14 shows the rationale behind MAC policies like British
Columbia’s Reference Drug Program. Medications on the formulary
(tablets 1 to 3) are fully covered. Medications that are “macked” or “ref-
erenced” (tablets 4 to 6) are partially covered. The patient pays any extra
cost above the MAC (reference price). Patients are sensitive to such price
differences over the MAC. Figure 14 is a simplification, as there are usu-
ally different MACs for different doses. A therapeutic MAC—a reference
price for chemically distinct but therapeutically similar drugs—requires
information about therapeutically similar doses of different drugs.

A potential criticism of a MAC policy is the line’s sudden change
from horizontal to vertical. Manufacturers worry that such a sharp change
might encourage a price war among rival companies as the arbitrary MAC
is steadily lowered. Although their worry makes sense in theory, MAC
policies by themselves do not seem to have caused major price reductions,
at least not the kind of competitive low bidding that routinely occurs
behind the closed doors of hospitals and managed care organizations.

An alternative policy, in theory less conducive to price wars, is three-
tier coinsurance (Figure 15). The curve has a shape reminiscent of that
of Figure 14 for the MAC policy, but with no sudden change. The
patient is sensitive to price differences at every level, and price sensitivity
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figure 15. Three-Tier Coinsurance (Strategy 3). Patient Pays Lower Percent
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figure 16. Prior Authorization (Strategy 4) within a Formulary: Insurer
Pays if Need Is Documented

increases when going from generics to preferred brands to less-preferred
brands.

According to Maio and colleagues (2005), prior authorization is ex-
plained as an exemption to a formulary restriction (Figure 16). Note
that prior authorization is often used in conjunction with a MAC policy
(Figure 17). For example, in British Columbia, more than 90 percent
of physicians’ requests for exemptions to the Reference Drug Program
are approved by PharmaCare, and yet the program still saves millions of
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figure 17. Prior Authorization (Strategy 4) within a Maximum Allowable
Cost (MAC): Insurer Pays Full Price if Need Documented

dollars relative to that of other provinces in Canada (Marshall, Willison,
et al. 2004).

In conclusion, drug insurers have a growing menu of policy options for
channeling payments to patients with greater financial and health needs.
Rigorous impact evaluations are needed to establish which options are
better. I predict that the best policies will be those that combine four
types of information: (1) evidence of drug effectiveness, (2) relative prices
for similar drugs, (3) individual patients’ health status, and (4) families’
financial needs.
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