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Abstract

Two major advances emerged during the Vancouver International AIDS Conference
in 1996: The recognition of the prognostic value of plasma viral load and the
clinical benefit associated with triple drug combination therapy. These
developments have led to a substantial change in the therapeutic management
strategy for HIV disease. We have seen a dramatic decrease in HiV-related
morbidity and mortality. Furthermore, preliminary results from pharmacoeconomic
analyses indicate that the present therapeutic strategy is highly cost-effective.
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results were reported by Hughes et al, who found
that among 198 HIV-positive patients with CD4 cell
counts below 350 cells/mm?, the magnitude of the
plasma viral load reduction was proportional to the
reduction in the risk of disease progression. More
recently, a subset analysis of 487 patients enrolled
in the CAESAR trial demonstrated that the 57% re-
duction in disease progression for the 3TC-contain-
ing arm of the study was reliably predicted by the
combination of reductions in plasma viral load and
increases in the CD4 cell count®.

This has allowed for the development of a new
therapeutic strategy. As of the summer of 1996,
several International Panels endorsed the adoption
of plasma viral load driven strategies®. Although the
strategy has evolved substantially since originally
crafted, the fundamental aim remains the same: To
suppress viral replication as measured by the plas-
ma viral load as much as possible for as long as
possible using combinations of antiretroviral
agents.

Triple-drug therapy in clinical trials

The introduction of the potent protease inhibitors
has probably been the single most important thera-
peutic development in the field of HIV therapeutics.
Already in the early clinical trials, when used in
combination with two nucleoside reverse transcrip-
tase inhibitors, these agents were shown to
substantially reduce viral replication, increase CD4
counts, decrease morbidity and increase survival,
even among patients with very advanced HIV dis-
ease’.

The AIDS Clinical Trials Group (ACTG) Protocol
320 involved 1,158 HIV-infected patients with low
CD4 counts and fairly advanced disease who also
had a history of prior zidovudine treatment. Study
participants received lamivudine and zidovudine or
stavudine and they were randomly assigned to in-
dinavir or an identical placebo in a double-blinded
fashion. Results of this study showed a substantial
and statistically significant decrease in the rate of
progression to AIDS and death with the triple-drug
regimen. Of note, the surrogate value of CD4 cell
count and plasma viral load was again confirmed in
this study®. In a similar smaller study, 97 zidovu-
dine-experienced patients were randomized to ei-
ther indinavir monother zidovudin lamivu-
dine or zidovudine, lam |n aﬂdt a%
weeks, 90% of patients in the three-drug arm had
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tained with a triple nucleoside-containing regimen
of zidovudine, lamivudine and abacavir. These re-
sults have substantially expanded the number of
treatment options available.

Triple-drug therapy in the real world

The impact of combination therapy in the com-
munity has now been well documented. Early on a
study was undertaken within the British Columbia
Treatment Program to characterize antiviral effect
and predictors of response to double and triple-
drug combinations'. A total of 420 consecutive pa-
tients initiating antiretroviral treatment through the
provincial program between June 1996 and Febru-
ary 1997 were evaluated. Of note, patients were
treated according to contemporary guidelines with
two or three drugs. All treatments were distributed
free of charge by the program. A total of 264 sub-
jects received dual-drug therapy and 156 subjects
received triple-drug therapy. As expected, subjects
receiving dual nucleoside therapy had a more be-
nign laboratory profile at baseline (i.e.: higher CD4
cell count and lower plasma viral load). Despite
this, triple-drug combination therapy achieved a
more substantial and sustained suppression of viral
replication. In fact, triple drug treated subjects were
nearly four times more likely than dual therapy treat-
ed subjects to have a sustained reduction of plas-
ma viral load to levels below 500 copies/mL. Fur-
thermore, subset analyses failed to identify a sub-
group of patients who could benefit from dual nu-
cleoside therapy. Based on these and other similar
results, dual nucleoside therapy is no longer rec-
ommended even when the baseline plasma viral
load is quite low.

A separate study was recently reported
comparing the mortality and AIDS free survival of
HIV-infected subjects treated with two and three
drug combinations®. This was a prospective, pop-
ulation-based cohort study among a population
with free access to antiretroviral therapy within the
province of British Columbia. All HIV-infected sub-
jects aged 18 years or older in the province who
started antiretroviral therapy between October 1994
and December 1996 were evaluated. A total of 500
(312-dual,~188-triple-drug-therapy) subjects-were
studied. Triple-drug treated subjects showed a sig-
lecant s«urwval beneﬂt as_compared to those re-
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0.016) more likely to die than triple-drug therapy
treated subjects. Product limit estimates of the cu-
mulative progression to AIDS or death at 12 months
were 9.6% (£ 1.9%) and 3.3% (+ 1.5%) for dual and
triple drug therapy treated subjects, respectively
(log rank p = 0.006). After adjusting for other prog-
nostic variables (P carinii pneumonia or M avium
prophylaxis use, CD4+ cell count, gender and
age), dual drug therapy treated subjects were 2.37
times (95% Cl: 1.04, 5.38; p = 0.040) more likely to
die or progress to AIDS than triple-drug therapy
treated subjects. These results confirm the effec-
tiveness of triple-drug therapy. Furthermore, these
results demonstrate the actual benefit associated
with the wide implementation of triple-drug therapy
on a given population.

Similar results have now been reported from the
USA and Europe. Palella et al'* recently published
data on 1,255 clinic based, HIV-positive patients
followed for 42 months. Their results demonstrate a
striking decrease in quarterly mortality rates be-
tween January 1994 and June 1997. This was in-
versely correlated with the intensity of the antiretro-
viral regimen prescribed and independent of de-
mographic variables such as gender, age or risk
category. In a separate European study, Brodt et al
evaluated 1003 HIV-positive homosexual men with
CD4 cell counts below 200 cells/mm3 between Jan-
uary 1992 and December 1996'°. In this study,
again, AlDS-related morbidity and mortality de-
creased steadily during the study period as a direct
result of the implementation of triple drug therapy
regimens.

The cost-effectiveness of triple-drug therapy

Going beyond “efficacy” demonstrated in clinical
trials, it is important to assess “effectiveness” of
these complex therapeutic regimens. Observational
databases containing both clinical prognostic vari-
ables and drug utilization data have been used to
assess effectiveness and cost-effectiveness of HIV
therapies. Evidence regarding this issue was re-
cently presented by Anis et al'®, who reported the
results of a study relating drug cost and survival fol-
lowing the initiation of antiretroviral therapy among
HIV infected individuals in British Columbia. The
aims of the study were to go beyond the observed

well within the range of other currently funded/reim-
bursed therapies. Of note, the study did not take
into account indirect costs associated with triple-
drug therapy (such as costs associated with addi-
tional safety monitoring, possible adverse effects or
the use of symptomatic medications). Despite this,
these results are likely to represent a conservative
estimate of the cost-effectiveness of antiretroviral
regimens. This is particularly the case because
several important beneficial effects of triple-drug
therapy, such as decreased morbidity associated
costs (including absenteeism, hospitalizations, re-
habilitation, and opportunistic diseases related
treatments or prophylaxis), and increased produc-
tivity were not taken into account. This assessment
is shared by Bartlett et al'”, who recently referred to
triple drug therapy as one of the most cost-effective
medical interventions that has been introduced in
the past decade.

In summary, the last two years have seen a dra-
matic progress in the treatment of HIV disease. The
implementation of triple therapy has been associated
with a very substantial decrease in morbidity and
mortality. Furthermore, there is now objective evi-
dence that the incremental cost-effectiveness of
this therapeutic strategy is well within the range of
other currently funded/reimbursed therapies.
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