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Objective: To describe the epidemiological, clinical and economic changes thatAbstract
occurred in the HIV epidemic in Italy prior to and after the introduction of highly
active antiretroviral therapy (HAART).
Design: A prospective, observational, multicentre case-control study was con-
ducted comparing data, collected over 6 months, from an AIDS cohort in 1998
with that of a cohort in 1994. Out of 77 patients with AIDS in the 1998 cohort, 74
survived. These 74 patients were matched for severity of illness with 74 patient
survivors from the 1994 cohort to enable valid comparisons of mortality, disabili-
ty-dependency (DD), health-related QOL (HR-QOL), and direct costs.
Results: Overall, a considerable difference was observed in mortality (33.8% in
1994 vs 3.9% in 1998) between unmatched patients of the two cohorts. As for
matched patients, the number of hospital admissions was 1.7 in 1994 and 0.8 in
1998; the average length of stay was 28.1 days in 1994 and 12.6 days in 1998. The
direct cost per patient per year was €15 390 and €11 465 for the 1994 and 1998
cohorts, respectively (1999 values). The 1998 patient cohort had significantly
better HR-QOL at 6 months in two domains of the instrument used (emotional
reaction and energy) and the percentage of totally dependent patients was signifi-
cantly lower compared with the 1994 cohort (1.4% vs 6.8%).
Conclusions: This is the first study to present a comprehensive comparison of
direct costs, DD and HR-QOL of patients with AIDS between two time periods.

* See the Appendix for a list of participants.
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The use of a case-control design has enabled changes in costs and outcomes to be
linked to the introduction of HAART in Italy in 1997.

Infection with HIV is a chronic disease that re- outcomes for patients receiving HAART versus
sults in a progressive deterioration of the immune those not receiving HAART. Such a study is costly
system, secondary neoplasms or opportunistic infec- and may be problematic to design and set up, hence
tions and, eventually, death. During the 1990s, HIV a practical ‘next best’ solution would be to make use
became a major cause of death, not only in many of prospective observational data.
developing countries where the effects were most This paper reports on a multicentre observational
dramatic, but also in developed countries.[1] study comparing the same patient healthcare costs

and outcomes for two groups of patients with AIDSSince 1996, the introduction of new classes of
(1994 and 1998 cohorts) from centres in Northernantiretroviral drugs, such as protease inhibitors and
Italy prior to and after the introduction of HAART.non-nucleoside transcriptase inhibitors, and im-
There are well known limitations associated with theproved techniques for monitoring therapeutic effec-
use of observational study designs, in particular thetiveness and disease progression have radically
potential for confounding factors producing bias inchanged the natural history of HIV. The use of
results.[9] However, the availability of cost and out-combination therapy with at least three potent anti-
come data prior to HAART provided a unique op-retroviral drugs (highly active antiretroviral therapy
portunity for the 1994 cohort to represent a histori-[HAART]) has reduced morbidity and mortality.[2,3]

cal control group for comparison with a group afterSeveral reports have documented a shift in HIV/
the introduction of HAART.AIDS health service utilisation from inpatient to

outpatient care in developed countries after the in-
Methods

troduction of HAART.[4-6] The use of drugs for the
treatment of opportunistic infections has also re-

Study Designduced.[7] Reductions in hospitalisation costs in de-
veloped countries have been associated with the fall

This study used data from two AIDS patientin AIDS-related morbidity and mortality.[8] In-
cohorts from 1994 (the historical control) and 1998.creased patient survival and reduced morbidity also
The 1994 cohort consisted of data from a multicen-increases the chance of individuals with HIV con-
ter, prospective, observational study conducted intributing to society and the economy through partici-
ten AIDS clinics in North East Italy. This study waspation in paid or unpaid work, although in some
replicated and updated in 1998 in 34 AIDS clinics incases the adverse effects of treatment may restrict
the same region.[10] To estimate the impact ofthis potential.
HAART on the treatment and care of patients with

Allied to changes in morbidity, effective AIDS, a ‘before-and-after’ approach, based on a
HAART regimens may deliver improvements in case-control study design, was adopted. The 1994
disability-dependency (DD) levels and health-re- and 1998 patients were matched across the two
lated QOL (HR-QOL). However, quantifying such cohorts.
improvements is difficult and empirical studies are
lacking. Ideally, an evaluation of the effectiveness Eligibility Criteria
and cost effectiveness of HAART used in clinical
practice would involve a pragmatic controlled trial Clinical eligibility criteria were the same for the
to compare the impact on healthcare costs and QOL two cohort groups. The studies enrolled patients
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with AIDS aged 18 years and older, followed for at pain, emotional reactions, sleep, social isolation and
least 6-months. Time of enrolment for both cohort physical mobility. Its use is appropriate for people
groups was at the first visit in the study period at a aged 16 years and older as an outcome measure for
participating inpatient or outpatient AIDS clinic. For group comparison or to monitor the subjective
enrolment in 1998, patients were required also to be health of chronically ill patients. The range of the
HAART-naive (but allowed to have taken dual or global score is 0 for the best (full health) and 100 for
monotherapy) and be starting on a HAART regimen the worst condition (or death).
that included the protease inhibitor indinavir. Most

Dependency was defined as “a state in which anHAART regimes for Italian patients include a prote-
individual is reliant upon other(s) for assistance inase inhibitor.[11] We focused only on indinavir com-
meeting recognised needs”.[13] Data on dependencybinations to avoid the confounding effect of toxicity
were collected by trained medical or nursing person-from other protease inhibitors on HR-QOL. The
nel. DD measures included the following elements:triple HAART regimen could also include the fol-
ability to walk (inside/outside the home), shop,lowing non-nucleoside reverse transcriptase inhibi-

tors: zidovudine, lamivudine, stavudine, didanosine dress, eat, bath, level of incontinence and dementia.
and zalcitabine. Six stages of DD were classified according to the

severity of the above mentioned elements. The pres-
Patient Follow-up ence of AIDS-dementia complex (ADC) was con-

sidered as representative of the greatest level of
The length of patient follow-up was the same for

dependency.
both groups. Data were collected at enrolment

Severity of disease has been shown to be a rele-(AIDS notification [1994] or initiation of HAART
vant predictor of both healthcare costs and HR-[1998]) and at 3- and 6-month follow-up visits.
QOL.[14] Severity of illness was classified using theInformation collected included job status (i.e. em-
Severity Classification System for AIDS Hospital-ployed, unemployed, not participating in the labour
isation (SCSAH).[15] This measure includes all op-force, student), clinical information (i.e. CD4+ cell

count, severity of illness and mortality), healthcare portunistic and secondary neoplasms according to
resource use (HRU), direct medical costs, depend- the Centers for Disease Control and Prevention
ency and HR-QOL. AIDS definition with the inclusion of three specific

conditions (haematologic disorders, non-opportu-
Patient-Related Data nistic infections, organ failure, e.g. cirrhosis). The

classification system grouped patients with AIDS
For HRU, the hospital admissions, length of in-

into three main stages, each with an associated re-
patient stay, day care contacts, outpatient contacts,

source utilisation and inpatient mortality rate (i.e.
surgical interventions, consultations, diagnostic pro-

lowest in stage 1, highest in stage 3). Stage 1 includ-cedures and pharmaceutical use were recorded.
ed conditions with a more favourable prognosis (e.g.HR-QOL was measured by the Nottingham
Kaposi’s sarcoma, oesophageal candidiasis). StageHealth Profile (NHP). An Italian version of the NHP
2 included Pneumocystis-carinii pneumonia. Stagehas been validated and the weights and standard
3 included organ failure, cerebral opportunistic andvalues are available specifically for Northern Ita-
systemic infections and ADC. The SCSAH has beenly.[12] The NHP is a self-administered questionnaire
used previously in different AIDS populations todesigned to measure perceived health problems. It is
describe variations in resource use and outcomes ofa generic measure of HR-QOL that consists of 38
hospital care according to severity of disease.[16]questions covering six aspects of HR-QOL: energy,
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Costing However, other factors may have influenced clin-
ical progression in the two groups. In particular,
patients enrolled in the 1994 cohort demonstratedCost estimation was based on the actual recorded
greater levels of sickness (more fever, weight loss,physical units of HRU (e.g. number of x-rays, packs
anemia). In order to reduce the potential differencesof medicine) for each individual patient multiplied
in severity of ill-health at baseline, prior to matchingby a unit cost as follows:
we excluded all patients in the two groups who had• Costs of medicine were calculated as 50% of the
died during the follow-up period. As mortality waspublished market price, representing the official
much higher in the 1994 group we felt this exclusionselling price to hospitals in Italy.
was sufficient to counterbalance the effect of other• Costs of diagnostic examinations were based on
possible factors influencing clinical progressionnational tariffs.
during the 6-months follow-up.• Average costs of a hospital day and an outpatient

For each surviving patient with AIDS enrolled invisit were calculated by dividing the total staff
the case group, a match from the control group wassalaries for each AIDS centre by the total number
identified. The primary matching criterion was theof hospital days and outpatients visits. Because of
disease stage and CD4+ cell counts (CD4+ countsthe large number of AIDS clinics participating
within 10 cells/mm3). If two or more patientsand the heterogeneity of accountability systems
matched on these criteria, age was then used asin these hospitals, it was not feasible to include
additional matching criterion.an element for overhead costs such as capital and

general services. Therefore, the costs per patient
Statistical Analysisper year may be under estimations of the actual

costs.
Chi-square and t-test were employed to test for

All costs were initially expressed in lira (1998 associations in comparing the two populations. A
values) and then converted to euros (1€ = 1936.25 paired t-test was used to evaluate the significance of
lira. Costs obtained in 1994 were actualised to 1998 the differences in the outcome variables, for which
using the official inflation rate reported by the Ital- 95% confidence intervals were also computed. All
ian National Institute of Statistics. The official infla- statistical tests were 2-tailed; results with a p value
tion rate was 5.4% in 1995, 3.9% in 1996, 1.7% in of <0.05 were considered significant.
1997 and 1.8% in 1998 (on average 3.2%).

Results
Comparative Design

Baseline Characteristics
The comparative study design was based on a set

of assumptions: (i) SCSAH and CD4+ cell counts A total of 251 patients with AIDS were enrolled
are predictive of clinical progression, health re- in 1994 and 77 were enrolled in 1998. During the
source use and costs; (ii) both groups of patients had 6-month follow-up, 85 (33.8%) of the 251 patients
previously received mono- or dual antiretroviral with AIDS in 1994 died. From the 1998 group, 3
therapy; (iii) prophylaxis for opportunistic infec- (3.9%) out of 77 patients died. Therefore, after the
tions continued after enrollment; (iv) quality of care exclusion of patients who died, the remaining 74
was assumed not to have changed between 1994 and patients in the 1998 cohort were matched to 74
1998; and (v) the main difference between the two patients out of the 166 patients with AIDS alive at
cohorts affecting clinical progression was the use of the end of the follow-up in the 1994 cohort. Because
HAART in the 1998 group. of the study design comparing only surviving pa-
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Table I. Baseline demographic and clinical characteristics of the 1994 and 1998 patient cohorts

1994 1998

No. of patients 74 74

Age [mean (±SD)] 36.4 (8.6) 39.5 (8.6)*

Gender (%)

males 74.3 68.9

Job status (%)

employed 54.1 58.1

unemployed 21.6 20.3

not in the labour force 24.3 21.6

Risk group (%)*a

risky homosexual/bisexual activity 12.2 17.6

current and former intravenous drug users 66.2 50.0

risky heterosexual activity 17.6 31.1

patients with haemophilia and other (e.g. immigrants from endemic countries) 4.1 1.4

SCSAH – enrolment (%)

stage 1 63.5 63.5

stage 2 25.7 25.7

stage 3 10.8 10.8

CD4+ count at enrolment [mean cells/mm3 (SD)] 143.4 (148.2) 160.0 (141.4)

Antiretroviral therapyb

proportion of patients receiving antiretroviral monotherapy (1994) and 18 (24.3) 74 (100)
HAART (1998) at enrolment [no. (%)]

stavudine/lamivudine/indinavir (%) 27.0

lamivudine/zidovidine/indinavir (%) 47.3

stavudine/zalcitabine/indinavir (%) 5.4

other indinavir combinations (%) 20.3

a The p value comes from a chi-square test that compared the 1994 and 1998 distribution of risk groups among all patients in the two
cohorts. In addition, in a single test comparison, all percentages reported were statistically significant (p < 0.05) between the two
cohorts.

b Data on therapy history is not available for 1994 patients. In 1994, non-nucleoside transcriptase inhibitors used in monotherapy or
dual combination were the same as those used in the 1998 indinavir combinations.

HAART = highly active antiretroviral therapy; SCSAH = Severity Classification System for AIDS Hospitalisation, * p < 0.05 vs 1994 cohort
(chi-square test for categorical variables and t-test for CD4+ cell count).

tients in the 1994 group with the overall 1998 con- follow-up, the baseline average CD4+ cell count
trol group, the comparison of mortality data was decreased in the matched 74 patients from 143.4 to
possible only between the two overall cohorts (un- 110.1 cells/mm3. In contrast, the average CD4+
matched patients). Table I describes the socio-dem- cells count among 1998 patients increased from
ographic and clinical characteristics of the 1994- 160.0 to 253.9 cells/mm3. After 6-months’ follow-
and 1998-matched patients with AIDS at enrolment. up, we also observed a significant decrease of HIV-

RNA viral load in the 1998 patients compared withCompared with patients in the 1994 study, the
baseline (from 211 739 to 35 057 copies/mL [p >1998 patients with AIDS were on average older,
0.01]). Data on HIV-RNA viral load were not avail-more likely to be heterosexual and less likely to be
able for 1994 patients since this test was only intro-an intravenous drug user. These differences are con-
duced into clinical practice in 1997.sistent with the changes that have been reported in

the epidemiology of HIV infection in Italy during Table II describes the use of healthcare resources
the period considered.[11] In 1994, after 6-months’ and the direct medical cost of care for patients with
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AIDS in 1998 and their matched counterparts in with AIDS had better HR-QOL at baseline in all
1994. The numbers of hospital admissions per pa- domains except sleep. Figure 2 presents the changes
tient per year were 1.7 and 0.8 in the 1994 and 1998 in HR-QOL between baseline and 6 months’ follow-
cohorts, respectively. The numbers of hospital days up for both cohorts. On average, AIDS patients
were 28.1 per patient per year in 1994 and 12.6 days surviving the 6-month follow-up in the 1998 group
in 1998. The number of outpatient visits was lower had significantly better HR-QOL in energy and
in the 1998 cohort. The average direct medical cost emotional domains compared with the 1994 cohort
per patient per year was estimated at €15 390 and but no differences were observed between cohorts in
€11 465 for the 1994 and 1998 cohorts, respective- other domains (i.e. sleep, social isolation, mobility
ly. Drug costs accounted for 63.5% of total direct and pain). Patients with AIDS in the 1994 cohort
medical costs in 1998, compared with 12.8% in had no change in any HR-QOL domain at the end of
1994, whilst inpatient and outpatient costs were the 6-month follow-up compared with their levels at
36.5% of the total in 1998 compared with 78.5% in baseline.
1994, reflecting a shift of healthcare resource use
from inpatient and outpatient care to antiretroviral Discussion
therapy.1

The scientific and epidemiological nature of the
Evaluation of Disabilities/ HIV epidemic and its clinical management and
Dependency Measures treatment patterns have been constantly evolving

over the past two decades. Hence, estimation of the
Table III presents the dependency levels of sur- medical costs of care and evaluation of the cost

viving patients with AIDS in 1994 and 1998. Com- effectiveness of treatment and care options has been
pared with the patients who survived 6 months’ of defined as a ‘moving target’.[17] The cost effective-
follow-up in 1994, the 1998 patients were more ness of HAART versus dual therapy has been mod-
likely to be fully independent (90.5% vs 86.5%) at elled using clinical trial data for treatment effect,
baseline. At the end of the 6-month follow-up with the general conclusion being that HAART is
period, 1.4% of patients in the 1998 study were in cost effective.[18-20] An Italian study using observa-
dependency stage 6 (confined to bed, mental deteri- tional data on 483 patients treated between 1997 and
oration or ADC) compared with 6.8% of the 1994 1998 reported that 30% to over 80% of patients were
surviving patients. prescribed HAART, according to CD4+ cell count

group.[21] This study also reported lower hospitalHealth-Related QOL Among
days than previous estimates for Italy, the authorsSurviving Patients
claiming this indicated a shift in costs from hospital-

Because of matching, the two groups had the isation to HAART.
same distribution of patients across SCSAH disease In our study, by comparing a sample of patients
stage (stage 1: 63.5%; stage 2: 25.7%; stage 3: treated in 1994 with a sample treated in 1998 and by
10.8%), with similar CD4+ counts at enrolment adjusting for major confounders such as disease
(143.4 cells/mm3 [1994] vs 160.0 cells/mm3 [1998]; severity, CD4+ cell count and (if necessary) age, it
p > 0.05). has been possible to assess the likely impact that

Figure 1 reports the baseline HR-QOL levels as new antiretroviral therapy (HAART), introduced in
measured by the Nottingham Health Profile in the the region in 1997, has had on medical costs and
1994- and 1998-matched cohorts. The 1998 patients patient outcomes. We observed a number of differ-

1 Data on therapy history (monotherapy or dual therapy) were not available for 1994 patients.
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cost offset from a reduction in hospital utilisation by
patients with AIDS. These results are consistent
with those published by other investigators who
have reported a significant decrease of non-opportu-
nistic infections (e.g. bacterial pneumonia) and the
most common opportunistic infections,[22] and a
downward trend in the incidence of admissions and
time spent as inpatients after the introduction of
effective antiretroviral therapy.[23] A similar pattern
of resource utilisation to that found in our study for
1994 was reported in an Italian national survey
conducted in 1993.[24] The shift from inpatient and
outpatient utilisation was also documented in an-
other national study conducted after the introduction
of HAART in 1997.[25]

Furthermore, the 1998 cohort had far fewer se-
vere and total disability days than the 1994 cohort.
The expectation is that this is likely to be associated

Table II. Healthcare resource use and direct medical costs of care
for patients with AIDS in 1994 and 1998 (costs valued at 1998
prices)a

1994 1998

Health resource use

Total hospital days per patient/year 29.3 10.8

No. of hospital admissions per 1.7 0.8
patient/year

Average length of stay (days) 28.1 12.6

Average number of outpatient 45.2 12.9
clinics visits per patient/year

Direct costs [€ (%)]b

Inpatient cost 6973 (45.3) 2995 (26.1)

Outpatient cost 5113 (33.2) 1187 (10.4)

Home care costc 1342 (8.7)

Cost of antiretroviral therapy 1962 (12.8) 7283 (63.5)

Total cost per patient/year 15 390 11 465

a All the differences between 1994 and 1998 samples are
statistically significant (p < 0.05).

b 1€ = 1936.27 lira.

c In 1998, home care assistance was not offered to patients
due to their good physical health.

with reduced indirect costs from fewer days off paid
work and other unpaid but productive activities,

ences in outcomes between the two cohorts. Com- although this was not specifically measured in the
pared with the 1994 cohort, in 1998 there was a study. However, it is likely that combined with
major reduction in mortality. Allied to this there was reduced healthcare costs, the total economic benefits
evidence of a major shift in healthcare costs from of HAART therapy far outweigh the direct incre-
inpatient and outpatient care to greater expenditure mental costs of the drug treatment.
on antiretroviral therapy in 1998, but with a net Finally, HR-QOL is paramount to patients and
overall decline in medical costs. Therefore, it ap- the primary concern of the patient who seeks
pears from our study that despite the extra costs medical care. Compared with the 1994 cohort, in the
associated with the use of HAART there is the 1998 cohort we observed a higher baseline HR-QOL
potential in developed healthcare systems for a large score using the NHP for all NHP dimensions except

Table III. Dependency levels of patients in the 1994 and 1998 cohorts at enrolment and after 6 months 

Stage Degree of dependency 1994 (% of pts) [n = 74]a 1998 (% of pts) [n = 74]a

enrolment after 6 months enrolment after 6 months

1 Fully independent 86.5 75.7 90.5 86.5

2 Able to walk, independent for self care, partly 4.1 4.1 0 1.4
independent for home care

3 Able to walk, partly dependent for self care and 1.4 4.1 0 0
home care

4 Able to walk inside home only, partly dependent 4.1 5.4 2.7 8.1
for self care and home care

5 Able to walk inside home only, totally dependent 1.4 4.1 5.4 2.7
for self care and home care

6 Confined to bed, mental deterioration or ADC 2.7 6.8 1.4 1.4

a Only matched populations.

ADC = AIDS-dementia complex; pts = patients.
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sleep. In addition, compared with baseline, patients analysed.[28] In the study, the cost and health out-
with AIDS in 1998 had significantly higher scores at come differences between the two groups of patients
the end of the 6-month follow-up in two domains: with AIDS after matching were sufficiently large to
energy and emotional reactions, whereas in the 1994 provide a good level of expectation that HAART has
group, no statistically significant changes were ob- had an impact on these outcomes.
served over the 6 months. The use of an observational study design may be

The improvement in HR-QOL occurring shortly preferred to an RCT if there is high importance
after the start of triple antiretroviral therapy has been attached to real-world relevance of the results. RCTs
demonstrated in many clinical trials,[26,27] but as far

designed to measure efficacy are carried out under
as we know this is the first study using an observa-

controlled circumstances and may fail to adequately
tional design to assess the impact of HAART in real-

reflect the treatment and care of patients in routine
world settings. Many factors may have contributed

daily practice. It is possible to improve real-world
to the observed improvement of health outcomes

relevance of RCTs by minimising the protocol-driv-and the reduction in healthcare costs. For example,
en requirements, which particularly affects the accu-better nutrition and prophylaxis for opportunistic
rate measurement of resource use consequencesinfections and physician experience in patient care
associated with an intervention. A pragmatic RCTmay have made an important contribution in the
would be most useful for addressing questions ofimproved outcomes. However, it is also likely that
which specific HAART regimens are most effectivethe introduction of protease inhibitors in Italy has
and cost effective to use in clinical practice (e.g.had the most significant contribution in the reduc-
alternative quadruple or triple regimens), but thesetion of hospital resource use, costs and improvement
trials are costly, and take time to set up, recruitin HR-QOL.
patients and to collect data. In addition, such a

Study Limitations design may still result in some reduction in real-
world applicability. In particular, clinicians do not

Study Design randomise in actual practice, but show preferences
Compared with the use of a randomised control- in decisions of who to treat with which drugs.

led trial (RCT) design in which one group of patients
receive HAART and the other receives placebo or
no HAART, there are limitations with the use of an
observational study design with historical controls
such as the one in this study. Our observational
study is subject to greater threat from bias due to the
effect of differences between the cohorts in vari-
ables such as level of illness, and the potential
changes in quality of care over time. Also, in addi-
tion to HAART, other health and social care inter-
ventions could be responsible for some of the differ-
ences found in resource utilisation and health out-
comes. Nonetheless, whilst observational designs
suffer from bias, if the intervention effect remains
sufficiently large after accounting for major con-
founding factors, then it is likely that the interven-
tion has had an impact on the outcomes being
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Fig. 1. Health-related QOL (HR-QOL) scores at enrolment; mean
values and 95% confidence intervals for each Nottingham Health
Profile dimension in the 1994 and 1998 samples. Mean values
between 1994 and 1998 samples were statistically significant (p <
0.05) in all domains except sleep. EM = emotional reactions; ER =
energy; MB = mobility; PN = pain; SC = social isolation; SL = sleep.
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tients with AIDS in 1998 had better survival and
better (or equal) HR-QOL scores. The total direct
medical cost per patient per year was found to be
lower in 1998 despite the increases in antiretroviral
drug cost.

As far as we know, this is the first study to
present a comprehensive comparison of direct costs,
DD and HR-QOL for patients with AIDS using
observational data and a case-control design. Al-
though this study was conducted in a North Italian
setting, the findings are generalisable to other devel-
oped healthcare systems and are consistent with
results reported from other Western countries. This
study can be viewed as providing useful information
on the likely direction and magnitude of impact that
HAART has had on AIDS care costs and patient
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Fig. 2. Mean values and 95% confidence intervals of the health-
related QOL (HR-QOL) differences between baseline (AIDS notifi-
cation [1994] or initiation of highly active antiretroviral therapy
[1998]) and 6-months’ follow-up for each Nottingham Health Profile
dimension in the 1994 and 1998 samples. EM = emotional reac-
tions; ER = energy; MB = mobility; PN = pain; SC = social isolation;
SL = sleep. * p < 0.05 vs 1994 sample for mean values. health and HR-QOL outcome. It has relevance for

future public health policies, particularly in those
Other Limitations

countries with a growing HIV epidemic who are
We were unable to measure the impact of long-

facing decisions on the use of expensive HAART
term adverse events (such as lipodistrophy and dia-

therapies in a resource-constrained healthcare envi-
betes) due to a limited follow-up time of 6 months.

ronment.The enrolment of patients in a single HAART regi-
Further research is needed to investigate whethermen including only indinavir combinations may be

since 1998 a steady state has been reached in health-considered a further limitation, although this was
care costs and patient outcomes and if HIV can stillfelt necessary in order to reduce the confounding

effect of different protease inhibitors on HR-QOL. be regarded as a ‘moving target’ in this context. In
addition, although this study has employed a case-Finally, partly due to heterogeneity of accounting

systems in the participating hospitals we could not control approach to investigate the potential impact
obtain specific unit costs for an inpatient day or of HAART it has not been possible to conclusively
outpatient visit, but used total salary costs divided assess whether HAART is cost effective. Formal
by number of days/visits to obtain an average cost economic evaluation is required, potentially along-
for these resources. This approach excluded capital side a pragmatic RCT, to investigate further hypo-
and other overheads/consumable costs; therefore, theses of the cost effectiveness of specific HAART
the costs are likely to represent a lower bound esti- regimens. Interestingly, the changing impact of HIV
mation of actual costs. at the individual patient level could have implica-

tions at the population level. For example, an epide-
Conclusion miological implication of lengthened survival and

better HR-QOL could be an increased prevalence of
at-risk behaviour (and related increases in epi-The introduction of HAART has coincided with
demics). Further research is required to address is-lower costs and better clinical outcomes for the 1998
sues such as these.group compared with the 1994 patient cohort. Pa-
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