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The advent of highly active antiretroviral therapy
(HAART) including the use of protease inhibitors
has led to a substantial decline in morbidity and

mortality experienced by HIV-infected individuals.1 More
recently, non-nucleoside reverse transcriptase inhibitors
have become available that have further expanded the ar-
mamentarium of antiretroviral drugs for the treatment of
HIV infection.2

In this issue (page 106), Hartmut Krentz and colleagues
report the results of their comprehensive evaluation of the
health care costs associated with treating HIV-infected pa-
tients in southern Alberta.3 The study is comprehensive in
the sense that all HIV-infected patients in southern Alberta
were included and all types of health care costs were
recorded and analyzed for the period 1995–2001. The find-
ings of the study indicate that health care expenditures per
patient per month have increased substantially since the ad-
vent of HAART, which is mainly due to an increase in the
number and type of antiretroviral compounds included in
the drug regimen.3 This explains the increase in mean cost
per patient per month for antiretroviral drugs during the
study period, which was partially offset by savings associ-
ated with nonantiretroviral drugs, outpatient care, inpatient
care and home care.3 These savings, however, do not com-
pletely compensate for the increased cost of antiretroviral
drugs. It is interesting to note that, in a similar study,
Bozzette and colleagues found that total health care costs
had decreased since the introduction of HAART.4 How-
ever, that study was conducted in the United States. It
should be remembered that patient characteristics, epi-
demiology, patterns of medical practice, prices of medical
services and cost estimation procedures usually differ be-
tween countries, and this often leads to varied findings.5

Evaluating health care costs since the introduction of
HAART only represents one part of the equation. The net
gain in health outcomes, namely, length and quality of life,
is what has been “bought” by introducing HAART.1 The
question that the decision-maker faces is whether HAART
represents an efficient use of available resources. The cost-
effectiveness of HAART has been addressed in previous
studies.6,7 In a Swiss study and in a US study, HAART has
been shown to increase health care costs, which is in line
with the findings of Krentz and colleagues.3,6,7 When the
analysis was limited to health care costs, the incremental
cost-effectiveness ratios ranged from Swiss Fr 33 000 to
Swiss Fr 45 000 per life-year gained in the Swiss study and

US$13 000–US$23 000 per quality-adjusted life-year
gained in the US study.6,7 However, in the Swiss study, in
addition to health care costs, changes in productivity costs
were considered from the societal perspective.6 As a conse-
quence of their improved health status resulting from
HAART, patients may be able to return to work or work
until later in their life.8 When these productivity gains were
included in the analysis of the Swiss study, HAART was
found to be a cost-saving strategy.6 HAART has the poten-
tial to be one of those few treatments that lead to improve-
ments in health outcomes as well as savings in costs, thus it
is a dominant strategy.

The study by Krentz and colleagues teaches us that in
Alberta more health care resources will be needed to pro-
vide appropriate medical care to all HIV-infected patients.
This is because of an increase in average direct costs per
patient per month and an increase in the size of the in-
fected population.3 In light of that, consideration must be
given to where these additional resources will come from.
If we assume that the provincial health care budget may not
be exceeded, then by definition some other health care pro-
gram will need to be cancelled or reduced in order to free
up resources for the HAART program.9,10 These programs
should be chosen so that the health outcomes forgone by
deleting these other programs will be smaller than the
health outcomes gained by introducing the HAART pro-
gram. This policy would improve the health of the popula-
tion without calling for additional resources. However, it
may prove difficult to downsize or cancel programs that
have already been implemented. In these situations, the
health care budget needs to be increased. The source for
the additional funds could be, for example, taxation or the
budget of other ministries. The opportunity cost of health
care resources is then experienced in areas other than
health.

When a government decides to increase the health care
budget, it has explicitly, or more likely implicitly, applied
the decision rule described above. That is, the value of the
health benefits resulting from an increase in the health
care budget is judged to be greater than the value of what
could have been achieved with the same resources else-
where (e.g., in education or road building). However,
there might be other new health care programs competing
for the same additional health care budget. HAART would
then need to be compared with these other programs both
in terms of resource requirements and health outcomes. It
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is common to rank programs according to the cost-
effectiveness ratio and implement them, starting with the
most cost-effective program, until the budget is exhausted.11

This approach assumes complete divisibility of programs
and constant returns to scale (i.e., where increasing input
causes output to increase by the same proportion). These
assumptions are unlikely to be met in real world situa-
tions.10,12,13 For example, decision-makers have been shown
to be reluctant to offer better treatment to some patients,
while other patients, with identical medical conditions,
would receive the “old” less effective and less costly treat-
ment.14 That is, programs are often treated as completely
indivisible because of ethical reasons. The assumption
about constant returns to scale requires that adding, for
example, 10% more nurses on the ward will increase the
“output” produced by 10%. However, empirical studies il-
lustrate that this is not the case.15 Under these circum-
stances (i.e., lack of complete divisibility and constant re-
turns to scale), the approach of ranking programs according
to the cost-effectiveness ratio does not work and other
methods need to be employed.13

The study by Krentz and colleagues lays out the re-
source requirements of the HAART program in southern
Alberta, which provides important input for budget alloca-
tion decisions in health care.3 What their study does not
tell us is whether the observed substantial increase in costs
represents an efficient use of health care resources in south-
ern Alberta or even whether the current mix of services
provided to these patients is the most cost-effective one.3

Moreover, HIV/AIDS treatment is a rapidly changing
field. New compounds such as fusion inhibitors or nu-
cleotide reverse transcriptase inhibitors and new technolo-
gies such as genotypic or phenotypic antiretroviral resis-
tance testing need to be considered in a future version of
the authors’ study, because they are likely to affect the cost
of treating HIV infection. We think that it is important
that future decisions about which services to provide will be
based on opportunity cost considerations to ensure that
they result in the maximization of the community’s health
benefits generated from existing resources.9,10 Failing to do
so is likely to result yet again in uncontrolled growth in ex-
penditures without any demonstrated improvement in
community health.16
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