
The development of effective but very expensive
therapies presents special problems for health care
policy-makers, who are committed to ensuring ac-

cess to new therapies but who are also under pressure to
control overall health care spending. This pressure has
spawned widespread interest in the economic assessment of
new therapies.1–3 In Canada, guidelines have been proposed
for this type of economic analysis, with particular emphasis
on new pharmaceuticals.4,5 The process involves assessing
the quality of the evidence for effectiveness and quantifying
the incremental cost–utility ratio, in dollars per quality-
adjusted life-year gained.6 Although ways of classifying new
therapies on this basis have been proposed, translating
cost–utility ratios into acceptable policy has proved con-
tentious.7

Cost-effectiveness studies of enzyme replacement therapy
for Gaucher’s disease have consistently shown that the treat-
ment is effective and safe,8,9 and this type of therapy is associ-
ated with a significant improvement in quality of life.8 How-
ever, it is also extremely expensive.10,11 Estimates of the cost of
the enzyme alone range from US$70 000 to US$550 000 per
year for a typical adult with Gaucher’s disease, depending on
the dosage.11,12 Laupacis and associates6 have suggested that a
cost per quality-adjusted life-year of US$100 000 is beyond
the limit of acceptable cost-effectiveness, whereas the US
Public Health Service Expert Panel on Cost-Effectiveness in
Health and Medicine13 has recommended against any preset
threshold. The same investment of public funds in any one of
many other programs would generate a greater “bang for the
buck,” at least in terms of the number of patients who might
be treated.

Another approach to economic evaluation, suggested by
one of us (R.B.D.),14 classifies new health care technologies
according to “adoption zones” on the basis of the relation
between costs and benefits relative to alternatives. Whereas
some policy recommendations are clear-cut (e.g., adopt the
technology if there is greater benefit at the same or lower
cost, reject the technology if there is the same or lower
benefit at greater cost), other situations represent tough
choices (e.g., when there is greater benefit at greater cost or
lower benefit at lower cost). This approach highlights the
fact that a cost-effectiveness analysis can be used to identify
the adoption zone for a particular technology, but it cannot
help in determining whether the added benefits are worth
the additional costs.

Because the cost per quality-adjusted life-year of enzyme

replacement therapy for Gaucher’s disease is above the
level usually deemed cost-effective, in late 1992 the On-
tario minister of health rejected appeals for public payment
for the therapy. However, that decision was followed, in
early 1993, by a widely publicized attack led by the Na-
tional Gaucher Foundation of Canada. Policy-makers ran
headlong into the deontological imperative of rescuing en-
dangered life — what Jonsen called the “rule of rescue.”15

The foundation argued that the minister of health could
not stand by and watch a very sick man suffer terribly,
when the means to relieve his suffering were at her finger-
tips. In consultation with advisors in the Ministry of
Health, she eventually approved a province-wide program
of selective reimbursement for enzyme replacement ther-
apy for Gaucher’s disease. Although similar “rescues” of
people with Gaucher’s disease, especially children, have oc-
curred in other provinces,16 Ontario is the only one with a
program of reimbursement open to all patients with the
disease in the province, with the level of reimbursement
depending on clinical criteria of disease severity (these
criteria are listed in an Appendix on eCMAJ at www.cma.ca
/cmaj/vol-165/issue-5/clarkeappendix.pdf).

Policy-makers are reluctant to make decisions on the ba-
sis of the rule of rescue because of the potential for serious
inequity: such decisions tend to be driven by emotional ap-
peals, rather than by objective need. The outcomes of these
decisions are also inherently unpredictable, and there is
considerable potential for loss of control of expenditures.

The identification of clinical criteria for reimbursement,
based on actual or anticipated severity of the disease, was
therefore a critical element in the government’s policy.
Most patients with Gaucher’s disease appear to be mini-
mally symptomatic. The reimbursement program is in-
tended to focus on those with severely disabling, if not life-
threatening, complications, such as severe anemia or
thrombocytopenia, severe skeletal complications, or pul-
monary hypertension. According to the policy, decisions
regarding reimbursement are to be made on the basis of
objective indicators of disease severity, as assessed by an ad-
visory committee of medical experts.

The number of patients receiving enzyme replacement
therapy for Gaucher’s disease increased rapidly, but not ex-
ponentially, from 1993 to the end of 2000. As of December
2000, 20 Ontario patients were receiving reimbursement
for this therapy from the Ministry of Health. However,
over the past 3 years, the unit cost of the enzyme (imi-
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glucerase) has remained relatively constant. The total drug
costs have levelled off at approximately $3.2 million per
year (Table 1), principally because the number of patients
receiving reimbursement for treatment has stabilized.

Some problems remain with the reimbursement policy.
First, the objective indicators and clinical criteria used in
the assessment of disease severity are based on our current
understanding of the natural history of Gaucher’s disease,
which is widely acknowledged to be incomplete. More re-
search is needed on this aspect of the disease and on the
predictors of disease severity. Second, the medical advisors
need reassurance that the overall assignment of resources
for the reimbursement program is adequate to treat all pa-
tients who meet the criteria for disease severity. The sys-
tem is working, for now, primarily because the amount set
aside is adequate for reasonable reimbursement of all pa-
tients meeting the criteria, but problems could arise if the
number of patients were to increase substantially.

It is tempting to consider this approach as a model that
might be applied in other situations. However, its success
derives in part from the nature of Gaucher’s disease, which
may be extremely debilitating but is rarely fatal; thus, deny-
ing reimbursement to minimally symptomatic patients is
not likely to raise serious ethical concerns. Furthermore,
the nonfinancial costs to the patient, such as the inconve-
nience and discomfort of biweekly intravenous infusions,
are not trivial and hence act to control the demand for the
therapy. Ontario is a rich province, and the total number of
patients with symptomatic disease is small, especially rela-
tive to conditions such as ischemic heart disease. There-
fore, the total cost of treatment is relatively low and repre-
sents a very small proportion of the province’s budget, even
though the cost of treating an individual patient is high.

Despite these caveats, Ontario’s policy on reimburse-
ment for enzyme replacement therapy for Gaucher’s dis-
ease is a good example of successful resource allocation for
the treatment of a high-cost, low-prevalence disease.
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Table 1: Annual reimbursement of Ontario
patients for enzyme replacement therapy
for Gaucher’s disease

Year
No. of

patients
Total cost of enzyme

($1000s)

1993 7 1396
1994 9 1654
1995 13 1979
1996 14 2007
1997 17 2481
1998 19 3270
1999 19 3241

2000 20 3556
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