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Economic Impact of Delaying or Preventing 
AIDS in Persons with HIV
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Abstract
Objectives: To investigate how preventing or

delaying the development of acquired immune defi-
ciency syndrome (AIDS) [or other severe conditions
related to the human immunodeficiency virus (HIV)]
through antiretroviral therapy affects the lifetime
cost of HIV/AIDS care, and to compare the cost of
therapy with the potential savings in HIV/AIDS-
related end-of-life care.

Methods: The analysis utilized a previously devel-
oped economic model of HIV/AIDS-related medical
care costs under various disease progression scenar-
ios to compare the costs and benefits of antiretrovi-
ral therapy.

Results: The analysis suggests that: (1) recent pro-
jections of long-term medical care cost savings due
to highly effective protease inhibitor combination
therapies are probably illusory; (2) it makes relative-
ly little difference to the overall long-term cost of
HIV/AIDS care whether combination antiretroviral
therapy completely prevents or just substantially
delays progression to AIDS; and (3) although combi-
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Antiretroviral therapy for the treatment of
human immunodeficiency virus (HIV) dis-
ease can be very expensive. For example, the

nucleoside analog reverse transcriptase inhibitors
zidovudine and lamivudine together cost approxi-
mately $6000 per year under recommended dosing
schedules.1-3 The addition of a protease inhibitor can
increase this cost by approximately $4000 to $8000.
Thus, triple-combination therapy with zidovudine,
lamivudine, and a protease inhibitor can cost
between $10,000 and $14,000 annually at wholesale
prices; the retail price may be 25% to 35% higher.4

These cost estimates are for the drugs alone. The
overall cost of combination therapy, including regu-
lar viral load monitoring, CD4 cell assays, and treat-
ment for potential complications of antiretroviral
therapy is even greater. In a recent analysis of the
medical care costs associated with HIV and acquired
immune deficiency syndrome (AIDS), Holtgrave and
Pinkerton estimated the annual cost of triple-combi-
nation therapy with zidovudine, lamivudine, and
saquinavir, including monitoring, at $13,075.5

Although combination antiretroviral therapy is
expensive, it can also be highly effective for some
people, at least in the short term. The clinical bene-
fits of combination therapy may include dramatically
reduced plasma viral load, decreased incidence of
opportunistic infections, delayed progression to
AIDS, potential reductions in AIDS-related mortali-
ty, partial restoration of the immune system, and
general improvements in overall health status.4,6-10

nation therapy is not likely to save economic
resources in the long run, it nevertheless can be
highly cost effective.

Conclusions: The health-related benefits of anti-
retroviral therapy are not free, but appear to be
worth the cost.

(Am J Managed Care 1999;5:289-298)



These health benefits are associated with economic
savings. From an economic resource utilization per-
spective, the salient benefits of effective antiretro-
viral therapy include decreased inpatient hospital
utilization; reduced medical care costs for the treat-
ment of opportunistic infections; potentially
increased economic productivity; and improved
health-related quality of life.

Several recent studies have highlighted the
potential of effective antiretroviral therapy to
reduce short-term costs associated with hospitaliza-
tion and treatment of opportunistic infections.11,12

For example, the total cost of HIV-associated hospi-
talizations in one Barcelona hospital decreased from
$580,000 to $267,000 after the introduction of com-
bination therapies.13 According to the authors of this
study, the monthly cost of antiretroviral therapy
with stavudine, lamivudine, and indinavir is equiva-
lent to the cost of 3.4 days of hospitalization. They
therefore inferred that antiretroviral therapy is cost
saving if it prevents at least 4 days of hospital stay,
and concluded that this goal is achievable under
most of the antiretroviral drug combinations cur-
rently in local use. Similarly, a team of French inves-
tigators reported that the savings in reduced hospi-
talization and AIDS-related treatment costs at many
French AIDS referral centers were probably suffi-
cient to offset the cost of combination therapy.14 As
a final example, total costs for inpatient HIV care at
the 3 main HIV units in Stockholm reportedly
decreased from $7.2 million to $2.8 million from
1995 to 1997.15

In some cases, cost savings associated with inpa-
tient HIV care are offset by greater utilization of out-
patient (or ambulatory) services.16-18 For example,
although there was a sharp reduction in the average
inpatient census at St. Vincent’s Hospital and
Medical Center in New York City beginning at the
end of 1995 (when the first protease inhibitor was
approved by the US Food and Drug Administration)
and continuing through December 1996, there was
also a 33% increase in outpatient visits by HIV-posi-
tive patients during this period.19 Thus, “it is unclear
whether the savings from the decreased use of inpa-
tient services and the decrease in the average length
of stay are offset by higher drug costs and the
increased use of ambulatory services.”19

Other studies report overall reductions in HIV-
related costs due to the introduction of advanced
antiretroviral therapy.20,21 In 1 study, costs for HIV-
related inpatient and outpatient healthcare utiliza-
tion at a 700-bed urban hospital in Connecticut
were compared across 3 time periods: October 1994

to September 1995; October 1995 to September
1996; and October 1996 to September 1997.22

Although the total cost of antiretroviral therapy and
outpatient and nonhospital services increased from
each period to the next, these increases were offset
by decreases in the cost of inpatient care. Thus,
combination therapy appears to lead to a net savings
in HIV-related medical care costs in some settings.

However, the duration of benefit that can be
expected from combination therapies has not been
established and it is presently unknown whether
these apparent savings can be sustained, or whether
AIDS-related hospitalizations and other medical
care costs simply have been delayed into the future,
as many patients eventually develop AIDS.12 Indeed,
similar savings were observed when zidovudine was
first introduced, but these savings were unfortunate-
ly time limited.23,24

Because a substantial proportion of lifetime HIV-
related medical care costs accrue after the patient
has been diagnosed with AIDS, either preventing or
postponing progression to AIDS could produce sig-
nificant savings in nondrug-related treatment costs.
(Delaying the onset of AIDS reduces actual treat-
ment costs because costs that are postponed into
the future are heavily discounted.) But are these
nondrug savings sufficient to offset the expense of
long-term antiretroviral therapy? As shown below,
the likely answer is no. Combination antiretroviral
therapy is probably not cost saving in this strict
sense (ie, the net cost is positive), regardless of
whether one assumes that therapy prevents or sim-
ply delays progression to AIDS. But cost savings
should not be the issue—cost effectiveness should.
That is, the correct question is not whether anti-
retroviral therapy results in a net savings of medical
care resources, but whether it represents an effi-
cient use of economic resources, in comparison with
other possible uses for these resources.

In the analysis below, we first describe how pre-
venting or delaying AIDS through antiretroviral
therapy affects the lifetime cost of HIV/AIDS care,
and then compare the cost of therapy with the
potential savings in AIDS-related end-of-life care.
We then briefly summarize the findings of several
studies of the cost effectiveness of combination anti-
retroviral therapy.

Cost Savings
The question of whether combination antiretrovi-

ral therapy is cost saving can be examined within
the framework developed by Holtgrave and
Pinkerton.5 In their optimal care scenario, they
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assumed that an HIV-infected individual is diag-
nosed soon after seroconverting and is immediately
started on triple-combination therapy. During the
next 12 years, the patient remains in relatively good
health, with a CD4 cell count above 500/mm3. The
following 6 years are spent in the next phase of ill-
ness, during which the patient’s CD4 count is
between 200/mm3 and 500/mm3. The patient then
progresses to AIDS, first as diagnosed by a CD4
count less than 200/mm3 (1 year), and then by the
appearance of AIDS-defining clinical symptoms (2
years). These 4 phases of illness are associated with
annual nondrug medical care costs of $3092, $4760,
$12,654, and $35,935, respectively (all costs are in
1996 dollars). The annual cost of triple-combination
therapy is $13,075. Overall, the lifetime cost of med-
ical care for a person with HIV disease was estimat-

ed at $424,763. This estimate is reduced to
$296,844 when discounted at a 3% annual rate, as
recommended by the Panel on Cost-Effectiveness in
Health and Medicine.25 (Discounting is a standard
economic technique for devaluing future costs to
reflect their present value.)

The optimal care scenario just described provides
an upper bound on the cost of treatment. Holtgrave
and Pinkerton also considered a less costly scenario
in which the patient receives dual-combination ther-
apy before being started on triple-combination ther-
apy, as well as a scenario in which the patient
receives zidovudine monotherapy only. (The last of
these scenarios was included for comparison pur-
poses only.5) 

Table 1 compares the costs of zidovudine
monotherapy ($3348 annual drug costs) with that of
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Table 1. Cost Comparison of Zidovudine Monotherapy and Protease Inhibitor Combination Therapy

*Years since seroconversion.
†Phases: 1A (HIV infected but unaware of serostatus); 1D (receiving 3-drug antiretroviral therapy and viral load monitoring); 2 (CD4 cell
count between 200/mm3 and 499/mm3); 3 (CD4 cell count below 200/mm3); 4 (clinical AIDS).
‡Undiscounted.
§Undiscounted cost of protease inhibitor combination therapy minus cost of zidovudine monotherapy.

Zidovudine Monotherapy Combination Therapy

Annual Annual Difference
Year* Phase† Cost (US$)‡ Phase† Cost (US$)‡ (US$)§

1 1A 0 1D 16,167 16,167

2 1A 0 1D 16,167 16,167

3 1A 0 1D 16,167 16,167

4 1A 0 1D 16,167 16,167

5 1A 0 1D 16,167 16,167

6 1A 0 1D 16,167 16,167

7 2 8108 1D 16,167 8059

8 2 8108 1D 16,167 8059

9 2 8108 1D 16,167 8059

10 3 16,002 1D 16,167 165

11 4 39,283 1D 16,167 –23,116

12 4 39,283 1D 16,167 –23,116

13 2 17,835 17,835

14 2 17,835 17,835

15 2 17,835 17,835

16 2 17,835 17,835

17 2 17,835 17,835

18 2 17,835 17,835

19 3 25,729 25,729

20 4 49,010 49,010

21 4 49,010 49,010



the triple-combination regimen described above. As
shown, the more expensive therapy appears to pro-
vide an overall savings in years 11 and 12 as a result
of decreased AIDS-related expenses, but ultimately
this savings proves illusory because the high medical
care costs associated with AIDS are not prevented,
but only delayed into the future. Although the com-
parison in Table 1 may seem biased against combi-
nation therapy, which is assumed to be initiated
immediately after seroconversion rather than after a
period of several years in which the patient is
unaware of his or her HIV status, this table is intend-
ed to explicate the Holtgrave and Pinkerton model
and to illustrate how illusory cost savings can arise
(in years 11 and 12) when the cost of AIDS care is
compared to the cost of “maintenance” antiretroviral
therapy; it is not meant as a comparison of cumula-
tive costs. Hence, the exclusion of an “unaware”
period in the combination therapy scenario is not
germane to this particular illustrative purpose.

The impact of delaying progression to AIDS can
be modeled most simply by assuming that antiretro-

viral therapy prolongs the first phase of illness, dur-
ing which the patient remains relatively healthy and
during which antiretroviral therapy accounts for the
bulk of medical care costs. Figure 1 shows how the
discounted lifetime cost of medical care grows from
$193,786 to $433,103 as the number of years spent
in phase 1 varies from 0 to 40. (A detailed illustra-
tion of how these costs were calculated is provided
in Table 2.) For example, if 0 years are spent in phase
1, then the course of illness consists of 6 years in
phase 2, 1 year in phase 3, and 2 years in phase 4, as
described above. (Holtgrave and Pinkerton5 assumed
that 12 years are spent in phase 1.) Because future
costs are discounted, the cost curve displays a slight-
ly concave shape rather than a steady increment of
$13,075 per year.

Figure 1 also illustrates the economic conse-
quences of preventing rather than delaying progres-
sion to AIDS. This curve was obtained by assuming
that the patient experiences 3 additional years of rel-
ative health (phase 1) prior to advancing to phase 2,
rather than progressing to phases 3 and 4 (ie, the

AIDS phases have been
supplanted by 3 years of
relative good health).
Preventing AIDS results in
an undiscounted “savings”
of $75,248. However, as
shown, discounting quick-
ly reduces this savings.
For example, the savings
for a patient who spends
12 years in phase 1 is
approximately 15% of the
total cost. Thus, it makes
relatively little difference
to the overall long-term
cost of HIV/AIDS care
whether combination anti-
retroviral therapy com-
pletely prevents or just
substantially delays pro-
gression to AIDS (or other
severe HIV-related condi-
tions).

This analysis assumes
that the cost of antiretro-
viral therapy will remain
unchanged in the future.
Since the 1990s, standard
antiretroviral therapy has
evolved from 1 to 2 to 3
drugs. Many investigation-
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Figure 1. Lifetime Cost of Treating HIV/AIDS*

*Treatment for a course of illness consisting of 0 to 40 relatively healthy years during which the
patient’s CD4 cell count is above 500/mm3; 6 years with a CD4 count between 200/mm3 and
500/mm3; 1 year with AIDS as diagnosed by a CD4 count below 200/mm3; and 2 years with other
AIDS-defining symptoms. The “no AIDS” cost curve assumes that the patient never progresses to AIDS
and instead experiences 3 additional years of relatively good health. All costs are discounted at 3%. 

($
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Healthy Years



al (and “salvage”) therapies now combine 4 or more
antiretrovirals, with a concomitant increase in cost.
Also, newly developed drugs may cost more than
their predecessors. For example, the annual cost of
the recently approved nonnucleoside reverse tran-
scriptase inhibitor efavirenz is about $4000 at
wholesale prices and nearly $5000 retail.26

Conversely, the cost of older antiretroviral medica-
tions may decrease over time, as has happened with
zidovudine. To examine how possible increases or
decreases in the costs of antiretroviral regimens
might affect the potential for cost savings due to pre-
venting progression to AIDS, we reran the above
analysis (in which phases 3 and 4 are replaced by 3

additional years in phase 1) assuming drug costs
either twice as great or half as large as in the basic
model. As shown in Figure 2, at current drug costs,
preventing progression by a patient who is relatively
healthy for 12 years produces an overall medical care
savings of about 15%. If drug costs were doubled, the
savings from preventing progression would rise to
nearly 23%, whereas if costs were halved, the savings
would decrease to only 9%. The corresponding esti-
mates for 20 years of phase 1 survival are 9%, 15%,
and 6%. We conclude that—within the range of anti-
retroviral drug costs examined here—preventing
progression to AIDS is unlikely to produce significant
savings in HIV healthcare costs due to the substantial
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Table 2. Illustration of Calculation of Lifetime Medical Care Costs in Figure 1

*Years in “relatively good health” before onset of “less healthy years.” In the bottom half of table, the total number of years of relatively
good health is augmented by 3 additional years (see text).
†US$.
‡In the top half of table, “less healthy years” consist of 6 years in phase 2, 1 year in phase 3, and 2 years in phase 4; in the bottom half,
“less healthy years” consist only of 6 years in phase 2 (see text).
§Sum of discounted total cost of relatively healthy and less healthy years.

Relatively Healthy Years (CD4>500/mm3) Less Healthy Years (CD4<500/mm3)‡

Cumulative Cost† Cumulative Cost† Cumulative Cost† Cumulative Cost† Lifetime Cost†§

Years* (undiscounted) (3% disc. rate) (undiscounted) (3% disc. rate) (3% disc. rate)

0 0 0 230,759 193,787 193,787

1 16,167 15,696 “ 188,142 203,839

2 32,334 30,935 “ 182,663 213,598

3 48,501 45,730 “ 177,342 223,072

4 64,668 60,094 “ 172,177 232,271

5 80,835 74,040 “ 167,162 241,202

10 161,670 137,908 “ 144,195 282,103

20 323,340 240,524 “ 107,295 347,819

40 646,680 373,697 “ 59,407 433,103

0/3 48,501 45,730 107,010 88,417 134,147

1/4 64,668 60,094 “ 85,842 145,936

2/5 80,835 74,040 “ 83,341 157,382

3/6 97,002 87,580 “ 80,914 168,494

4/7 113,169 100,725 “ 78,557 179,282

5/8 129,336 113,487 “ 76,269 189,757

10/13 210,171 171,935 “ 65,791 237,726

20/23 371,841 265,844 “ 48,954 314,798

40/43 695,181 387,715 “ 27,104 414,820



nondrug related costs (estimated at $3267 and
$4935 for phases 1 and 2, respectively5).

Preventing AIDS does save money, but it does so
in the (potentially distant) future when the value of
the money is less. Although it is tempting, as other
researchers have done, to convert the undiscounted
“savings” of $75,248 into its equivalent number of
relatively healthy (phase 1) years—and thereby to
determine the number of years of antiretroviral
therapy this savings could pay for (at an annual cost
of $16,167)—this calculation is valid only if one
assumes that without antiretroviral therapy the
patient would progress to AIDS immediately (ie, in
the next year), but would never progress if provided
therapy. In contrast, for a patient who would other-
wise progress after 12 years in phase 1 and 6 years
in phase 2, the savings due to preventing AIDS
($41,830) is equivalent to the costs associated with
only 2.6 additional undiscounted years of relative
health, rather than 4.7 undiscounted healthy years
as suggested by the naive analysis.

Cost Effectiveness
For many patients, combination antiretroviral

therapies may delay, and possibly even prevent, pro-

gression to AIDS. However, the resulting economic
savings is unlikely to be sufficient to offset the high
cost of these therapies. Thus, combination therapies
are probably not cost saving in the strict sense of the
term.

Importantly, this conservative cost-savings analy-
sis excludes other potential benefits of antiretroviral
therapy, such as increased economic productivity,
extended longevity, and improved quality of life. In
particular, the incorporation of lost productivity
considerations into the analysis might lead to very
different conclusions regarding the economic value
of antiretroviral therapy (ie, therapy would need
only to increase productivity by about $13,000 a
year, compared to a no-therapy condition, to appear
cost saving).

Ultimately, the question of whether or not anti-
retroviral therapy is cost saving is a bit of a red her-
ring. Most of the health-related interventions and
procedures that society chooses to support are not
cost saving.27 The proper consideration is not
whether an intervention is cost saving, but whether
it is cost effective in comparison with other possible
uses for the same economic resources. A number of
cost-effectiveness and cost-utility studies suggest

that combination therapy is
indeed cost effective. (Cost-
utility analysis is a variant of
cost-effectiveness analysis in
which the main outcome
measure is the cost-utility
ratio, defined as the ratio of
the net intervention cost to
the number of quality-adjust-
ed life-years [QALYs] saved
by the intervention.)

For example, the HIV/AIDS
treatment cost model of
Holtgrave and Pinkerton sug-
gests that a medical care sce-
nario consisting of initial
therapy with 2 nucleoside
analogs followed by triple-
combination therapy costs
approximately $55,000 per
QALY more than does
monotherapy with zidovu-
dine.5 Similarly, the scenario
considered above, in which
triple-combination therapy
is begun soon after serocon-
version, costs about $54,000
per QALY more than this
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Figure 2. Percentage Savings in Total Cost of HIV-Related Medical Care Due
to Preventing Progression to AIDS*

*Assumes current antiretroviral drug costs (x1), an increase to twice current costs (x2), or a reduc-
tion to half current costs (x1/2). All costs are discounted at 3%. 
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dual/triple-combination regimen. Both dual/triple-
and triple-combination therapy are therefore mod-
erately cost effective by conventional standards.
However, it should be stressed that assessing the
cost effectiveness of combination therapy was not
the main objective of the Holtgrave and Pinkerton
analysis.

Economic efficiency studies of combination anti-
retroviral therapy provide more direct evidence
that this therapy is cost effective. Moore and
Bartlett compared zidovudine monotherapy to
triple-combination therapy with zidovudine,
lamivudine, and indinavir in asymptomatic and
symptomatic patients with CD4 counts of less than

Table 3. Cost-Effectiveness Analyses of Advanced Antiretroviral Therapies

*More effective therapy listed first. 3TC = lamivudine; IDV = indinavir; RIT = ritonavir; SAQ = saquinavir; ZDV = zidovudine.
†Incremental cost-effectiveness ratio; QALY = quality-adjusted life year.
‡Abstract.

Study Model Description Key Assumptions Comparison* Result†

Moore & Bartlett Markov model of disease Analysis truncated after IDV + 3TC + ZDV vs $10,000/life-year
(1996)28 progression based on first 6 y of treatment; ZDV monotherapy

clinical trial data 1992 dollars discounted
at 4%

Chancellor et al. Markov model of disease Addition of 3TC reduced 3TC + ZDV vs £6276/life-year
(1997)31 progression based on all transition probabilities ZDV monotherapy

clinical data and meta- by about 50%; 1995
analysis of clinical trial British pounds 
data discounted at 6%

Cook et al. (1997)‡29 Effectiveness model based Viral suppression lasts IDV + 3TC + ZDV vs $30,000/life-year
on clinical trial data approximately 1 y; base  3TC + ZDV
with up to 1 y follow-up year and discount rate 

not specified

Holtgrave & Pinkerton Synthesis of HIV treatment Inevitable progression to 1) 3TC + ZDV vs $55,000/QALY
(1997)5 recommendations, quality- AIDS; 1996 dollars ZDV monotherapy

of-life literature and treat- discounted at 3% 2) SAQ + 3TC + ZDV vs $54,000/QALY
ment cost studies updated 3TC + ZDV
to reflect current recom-
mendations and drug costs

Li et al. (1997)‡32 Markov model of disease Advanced therapy extends RIT + reverse transcriptase $42,560/QALY
progression based on life expectancy by 17.5 m; inhibitor vs reverse
clinical trial data unknown base year transcriptase inhibitor 

dollars discounted at 3% therapy

Anis et al. (1998)‡12 Based on published Analysis truncated after  Protease inhibitor therapy a) $13,051/life-year
effectiveness  model. 15 y; 1996 dollars vs other retroviral b) $33,561/life-year
Examined 3 scenarios: (converted from Canadian  therapy c) $91,366/life-year
a) continuous treatment dollars) discounted at 5%
benefit; b) decreasing
benefit, c) 1-time benefit



500 cells/mm3 and no previous history of AIDS-
defining illnesses.28 The incremental cost effective-
ness (ie, the cost effectiveness of triple-combination
therapy relative to monotherapy) was $10,000 per
life year saved (discounted at a 4% annual rate) for
the first 6 years of therapy. Because the analysis
considered only the first 6 years of treatment, it is
unclear whether the findings of this study—which
noted savings for triple-combination therapy due to
decreased utilization of ambulatory care resources
and reduced hospitalizations—would remain
unchanged if the analytic horizon were extended
sufficiently to better incorporate potential AIDS-
related end-of-life costs.

Similarly, Cook et al examined the cost effective-
ness of triple-combination therapy with zidovudine,
lamivudine, and indinavir versus therapy with
zidovudine and lamivudine alone in a population of
clinical trial participants who had not yet experi-
enced an AIDS-defining illness.29 They conservative-
ly assumed that the duration of drug-induced viral
suppression extended only through the end of the
clinical trial follow-up period (approximately 1
year). The incremental cost-effectiveness ratio of
triple-combination therapy relative to dual-combi-
nation therapy was $30,000 per life-year saved (at
an unspecified discount rate). Again, this suggests
that triple-combination therapy is an efficient use of
medical care resources. Finally, Anis et al modeled
the cost effectiveness—quantified as dollars per year
of life gained over a 15-year period—of protease
inhibitor therapy in 3 scenarios: (1) 1-time benefit
only; (2) continuous benefit; or (3) exponentially
decreasing benefit.30 After discounting at a 5% annu-
al rate and converting from Canadian to US dollars
($1US = $1.4 Canadian), the cost-effectiveness
ratios for all patients, irrespective of CD4 cell
counts, were: $91,366 (scenario 1), $13,051 (sce-
nario 2), and $33,561 (scenario 3) per life-year
saved. Smaller and larger cost-effectiveness ratios
were obtained when restricted to patients with
fewer than 50 CD4 cells/mm3 and 500 cells/mm3,
respectively. This analysis suggests that protease
inhibitor therapy is cost effective, except perhaps
when the clinical effectiveness is extremely time
limited, as in the first scenario.

Table 3 summarizes these and several additional
studies31,32 of the cost effectiveness of combination
antiretroviral therapy. (This table is not necessarily
exhaustive, however.) The listed studies demon-
strate a range of different approaches and vary in a
number of ways, among them: the basic model used;
sources and categories of cost and effectiveness data

considered; assumed duration of therapeutic effec-
tiveness; choice of comparators; patient popula-
tions; discount rates; base years; and outcome mea-
sures. To explicate these many differences would
require a much more comprehensive review than
would be appropriate here. Moreover, 3 of the analy-
ses are available only as abstracts and, in many
cases, assumptions about medical care costs and
effects on morbidity, mortality, and quality of life are
not specified. Thus, this table should not be overin-
terpreted.33 Nevertheless, the overall pattern of
results presented in Table 3 strongly suggests that
combination therapy is a cost-effective use of med-
ical care resources.

. . . CONCLUSION . . .

The simple model presented above illustrates
how apparent savings in the cost of caring for HIV-
infected persons can arise when costs are consid-
ered on an annual basis rather than over the entire
course of disease progression. Although it is unlike-
ly that combination antiretroviral therapies save
economic resources in the long run, a number of
studies suggest that they are cost effective com-
pared to other healthcare interventions. More
research in this area is needed, however, before a
definitive conclusion can be reached.34 These ther-
apies are not effective for all patients, and the aver-
age duration of effectiveness has not been ade-
quately characterized. Moreover, combination
therapies require strict adherence to complex drug
regimens35; inconsistent adherence can lead to
reduced therapeutic effectiveness, and in some
cases, to the development of drug resistance.36

Nevertheless, there are a number of benefits for
those patients who respond to these therapies,
many of which have positive economic repercus-
sions, including increased longevity, heightened
productivity, and improved quality of life. These
benefits are not obtained for free, but they appear
to be worth the cost.

. . . REFERENCES . . .

1. Feder HM, Milch LM. Viral load and combination therapy
for human immunodeficiency virus. N Engl J Med
1997;336:959-960.
2. Anonymous. New drugs for HIV infection. Med Lett Drugs
Ther 1996;38:35-38.

. . .  HEALTH ECONOMICS . . .

296 THE AMERICAN JOURNAL OF MANAGED CARE MARCH 1999



3. Anonymous. HIV antiviral drug guide 1998. Positively
Aware January/February 1998:28-42.
4. Deeks SG, Smith M, Holodniy M, Kahn JO. HIV-1 pro-
tease inhibitors: A review for clinicians. JAMA
1997;277:145-153.
5. Holtgrave DR, Pinkerton SD. Updates of cost of illness and
quality of life estimates for use in economic evaluations of
HIV prevention programs. J Acquir Immune Defic Syndr
1997;16:54-62.
6. Carpenter CCJ, Fischl MA, Hammer SM, et al. Antiretroviral
therapy for HIV infection in 1996: Recommendations of an
international panel. JAMA 1996;276:146-154.
7. Cameron W, Heath-Chiozzi M, Kravcik S. Prolongation of
life and prevention of AIDS in advanced HIV immunodefi-
ciency with ritonavir. In: Program and abstracts of the Third
Conference on Retroviruses and Opportunistic Infections;
January 1996; Washington, DC. Abstract LB6a.
8. Collier AC, Coombs RW, Schoenfeld DA, et al. Treatment
of human immunodeficiency virus infection with saquinavir,
zidovudine, and zalcitabine. N Engl J Med 1996;334:1110-
1117.
9. Gulick R, Mellors J, Havlin D. Potent and sustained anti-
retroviral activity of indinavir in combination with zidovudine
and lamivudine. In: Program and abstracts of the Third
Conference on Retroviruses and Opportunistic Infections;
January 1996; Washington, DC. Abstract LB7.
10. Laezari J, Haubrich R, Burger HV. Improved survival and
decreased progression of HIV in patients treated with
saquinavir (invirase SQV) plus HIVID (zalcitabine, ddC). In:
Program and abstracts of the XI International Conference on
AIDS; July 1996; Vancouver, British Columbia. Abstract
LBB6033.
11. Anis AH, Hogg RS, Wang X, et al. The effect of attenuating
CD4 decline on subsequent hospitalization: Potential benefit
of viral load driven antiretroviral therapy. In: Program and
abstracts of the Fourth Conference on Retroviruses and
Opportunistic Infections; January 1997; Washington, DC.
Abstract 263.
12. Anis AH, Hogg RS, Wang X, et al. Modelling the potential
economic impact of viral load-driven triple drug combination
antiretroviral therapy. PharmacoEcon 1998;13:697-705.
13. Domingo P, Guardiola JM, Ris J, Nolla J. The impact of
new antiretroviral regimes on HIV-associated hospital admis-
sions and deaths. AIDS 1998;12:529-543.
14. Mouton Y, Alfandari S, Valette M, et al. Impact of protease
inhibitors on AIDS-defining events and hospitalizations in 10
French AIDS reference centres. AIDS 1997;11:F101-F105.
15. Pehrson P, Hejdeman B, Lidman K. New principles for
treatment—How does it affect the costs for HIV care? In:
Program and abstracts of the 12th World AIDS Conference;
July 1998; Geneva, Switzerland. Abstract 60546.
16. Petrou S, Dooley M, Whitaker L, et al. The economic
costs of caring for people with HIV infection and AIDS in
England and Wales. PharmacoEcon 1996;9:332-340.
17. McMurchy D. An economic evaluation of changing HIV
treatment patterns in Ontario, Canada. In: Program and
abstracts of the 12th World AIDS Conference; July 1998;
Geneva, Switzerland. Abstract 24129.

18. Ostrop N, Davidson W, Gill MJ. The economic impact of
the change in prescribing antiretroviral therapy. In: Program
and abstracts of the 12th World AIDS Conference; July 1998;
Geneva, Switzerland. Abstract 24123.
19. Torres RA, Barr M. Impact of combination therapy for HIV
infection on inpatient census. N Engl J Med 1997;336:1531-
1532.
20. Ruane PJ, Tam JT, Zakowski PC, et al. Recent advances in
antiviral therapy (ARV) for HIV can result in lower total
costs—3 year analysis. In: Program and abstracts of the 12th
World AIDS Conference; July 1998; Geneva, Switzerland.
Abstract 24136.
21. Stansell JD, Stansell JD, Daly D, Hamel E, Lappins D.
Decreased healthcare utilization costs with increased use of pro-
tease inhibitors in HIV+ patients. In: Program and abstracts of
the 12th World AIDS Conference; July 1998; Geneva,
Switzerland. Abstract 60578.
22. Rawlings JE, Holmes J, Belton B, Selwyn P, Freidland G.
Changes in HIV/AIDS patterns of care and estimated costs at
an urban medical center during the era of HAART. In:
Program and abstracts of the 12th World AIDS Conference;
July 1998; Geneva, Switzerland. Abstract 42430.
23. Berman DS, Wenglin BD, Moore RD, et al. The efficacy of
zidovudine is time-limited. JAMA 1994;272:1001-1002.
24. Brettle RP, Wilson A, Povey S, et al. Combination thera-
py for HIV: The effect on inpatient activity, morbidity and
mortality of a cohort of patients. Int J STD & AIDS
1998;9:80-87.
25. Gold MR, Siegel JE, Russell LB, Weinstein MC, eds. Cost-
Effectiveness in Health and Medicine. New York: Oxford
University Press; 1996.
26. DeNoon DJ. Drug pricing: AIDS groups protest pricing of
new DuPont drug. AIDSWeekly Plus October 5, 1998.
27. Tengs TO, Adams ME, Pliskin JS, et al. Five-hundred life-
saving interventions and their cost-effectiveness. Risk Analysis
1995;15:369-390.
28. Moore RD, Bartlett JG. Combination antiretroviral therapy
in HIV infection: An economic perspective. PharmacoEcon
1996;10:109-113.
29. Cook J, Dasbach E, Coplan P, et al. Using HIV viral RNA
to estimate the cost-effectiveness of indinavir alone and in
combination. In: Program and abstracts of the Fourth
Conference on Retroviruses and Opportunistic Infections;
January 1997; Washington, DC. Abstract 331.
30. Anis A, Spinelli JJ, Hogg RS, Montaner JSG,
O’Shaughnessy MV, Schechter MT. Cost-effectiveness of
protease inhibitors. In: Program and abstracts of the 12th
World AIDS Conference; July 1998; Geneva, Switzerland.
Abstract 24125.
31. Chancellor JV, Hill AM, Sabin CA, Simpson KN, Youle M.
Modeling the cost-effectiveness of lamivudine/zidovudine
combination therapy in HIV infection. PharmacoEcon
1997;12:54-66.
32. Li RW, Skolnik PR, Wong JB. The cost-effectiveness of
ritonavir for advanced HIV infection. In: Program and
abstracts of the Ninth Annual Meeting of the Society for
Medical Decision Making; October 1997; Houston, Texas.
Abstract P-60.

. . .  THE ECONOMICS OF DELAYING OR PREVENTING AIDS . . .

VOL. 5, NO. 3 THE AMERICAN JOURNAL OF MANAGED CARE 297



33. Drummond MF, Torrance G, Mason J. Cost-effectiveness
league tables: More harm than good? Soc Sci Med
1993;37:33-40.
34. Pinkerton SD, Holtgrave DR. Combination antiretroviral
therapies for HIV: Some economic considerations. In: Ostrow
DG, Kalichman SC, eds. Psychosocial and Public Health
Impacts of New HIV Therapies. New York: Plenum Press;
1999

35. Kelly JA, Otto-Salaj LL, Sikkema KJ, Pinkerton SD, Bloom
FR. Implications of HIV treatment advances for behavioral
research on AIDS: Protease inhibitors and new challenges in
HIV secondary prevention. Health Psychol 1998;17:310-319.
36. Mellors JW. Clinical Implications of resistance and cross-
resistance to HIV protease inhibitors. Infections Med
1997;(suppl):32-38.

. . .  HEALTH ECONOMICS . . .

298 THE AMERICAN JOURNAL OF MANAGED CARE MARCH 1999


