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As we enter in the third decade of the epidemic of the human
immunodeficiency virus (HIV), many nations realise that the concept they
face is that of shooting at a “moving target” [1]. Epidemiology, treatment and
care and economic impacts of HIV and AIDS (Acquired Immuno
Deficiency Syndrome) has changed and is still changing rapidly. Nowadays,
in the industrialised countries, the extended use of Highly Active
Antiretroviral Therapy (HAART) has modified the natural history of HIV
infection, changing the course of HIV from that of an incurable fatal disease
into a manageable chronic condition. Still, although much has improved
with respect to care of persons with HIV infection, persistent questions
remain about the exact population in care, characteristics of their current
resource utilisation and potential benefits obtainable from alternative
allocations of health-care resources. Unbiased information on these aspects
is crucial to understand whether advancements from research have been
translated into practice, and where future research and implementation needs
are to be placed. Data from national studies provide a context to prioritise
future research issues and health challenges even at a multinational
European level and, in particular, enable the quantification of social and
economic impacts from introduction of effective treatments. At
multinational level, those situations existing in developing countries may be
considered as a paradigmatic example of what can be obtained in these
countries with limited resources by an expanded access to antiretroviral
therapies.

Italy has a total number of HIV infected persons that is the third highest in
Europe [2]. Since 1996, potent antiretroviral regimens were available in the
clinical practice of Italian AIDS clinical centres. Besides extraordinary
changes that occurred in care and treatment, many other social and
economic developments concomitantly occurred in the Italian HIV
epidemic. For instance, the distribution of HIV infected individuals has
changed, shifting from the traditional risk group of intravenous drug users
(IVDUs) to non-drug using heterosexuals. In particular, a significant rise in
the contributing percentage of this group was observed. Moreover, the
number of HIV positives from endemic areas such as Africa increased over
time and – as in other European countries - immigrants became one of the
major risk groups. The introduction of HAART has caused an increase in
the total number of people living with HIV due to the combined effect of the
continuous input of newly infected into the HIV population and the
prolonged survival of HIV infected individuals. Intensive antiretroviral
treatments are currently already initiated in the early phases of the infection
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with major clinical success. In consequence, also the direct costs of HIV
infection increased due to this combined effect of growing numbers of
infected individuals living longer and treated earlier.

The main objective of this thesis is to describe the economic burden of the
changing HIV epidemic in Italy and to extend this development with
appropriate estimates of the economic impact in terms of costs and benefits.
To analyse the economic impacts of HIV/AIDS in Italy different
methodological approaches have been used. In particular, this thesis
provides research contributions from different angles, ranging from cost
effectiveness analyses, health care allocations, cost of illness approaches
and quality of life assessments. This thesis combines a generic sequence of
studies conducted in Italy in the 1990s and – as such - reflects the national
Italian health-care setting’s reactions on the changing epidemic from both a
historic and cultural perspective, next to the primarily economic approach
that was chosen. Studies may be grouped into two main areas:

• Cost assessments of the HIV epidemic and allocation/planning of
health-services’ budgets; and

• Quality of Life assessments in HIV patients, also to specify the
outcome in cost effectiveness analyses.

The majority of studies presented in this thesis have been conducted among
a large number of AIDS clinics in Northern Italy. These clinics had a
successful and long-term co-operation in this field, dating back until the
early 1990s. A first network was created in the Veneto region including all
AIDS clinics (6 in total). Two large multicentre data collections were
carried out in 1998 and in 2001 (The Palladio Study Group). In this
network, over 40 AIDS clinics from the North of Italy were participating in
the study (co-ordinator: Andrea Tramarin). The effort made by a consistent
number of physicians to provide these economic and quality-of-life data is
an example of mutual co-operation between health economists and
physicians, a type of co-operation that may be considered one of the main
cultural challenges for pharmacoeconomic research.
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HIV infection: a brief summary of pathogenesis, natural history, and
spectrum of HIV diseases

AIDS is an infectious disease caused by HIV, a retrovirus that may be
transmitted trough sexual contact, blood (products) and from mother to child
[3, 4, 5]. AIDS is a collective noun for a broad range of infections and
neoplasms and symptomatic conditions that result from decreasing numbers
of CD4 lymphocites [6, 7, 8]. Both, type 1 and type 2 HIV exist, with the first
being most relevant for the European (Italian) situation. Two to four weeks
after initial infection with HIV-1, some patients may develop an acute
mononucleosis-like illness (pharyngitis, fever, fatigue, headache, rush and
lymphoadenopathy). Acute infection is associated with a steep but transient
decrease in the number of circulating CD4 cells, followed by a slower
gradual loss over many years of latent disease. Initial viremia leads to
spreading of the virus throughout the body. With the development of an
immune response to the virus, especially HIV-specific cytotoxic T cell,
plasma viremia is contained. Also antibody tests allow HIV infection to be
detected. In an earlier phase – yet without antibodies – HIV infection may
be detected using nucleic-acid amplification techniques.

The period of clinical latency may last 12 years or longer, during which few
or no symptoms are present. The rate of progression to AIDS or death is
correlated with higher levels of viral RNA in the peripheral blood [9, 10].
Changes in the immune response or the virus itself lead to a resurgence of
viral replication and viremia and progressive immunity. Viremia during the
clinical latency is at low or even undetectable levels, although active viral
replication persists within lymphoid tissue [11]. Ultimately, viral RNA
escapes the control of the immune system. Increasing viremia is associated
with decreasing CD4+ T-lymphocyte counts and progressive immune
dysfunction. This leads to constitutional symptoms of AIDS-related
complex and opportunistic infections [12].

The spectrum of HIV disease consists of three broad categories: primary
HIV infection (see above), pre-AIDS HIV-related conditions (constitutional
symptoms such as fever, lymphoadenopathy, diarrhoea, sweating, weight
loss and common conditions such as thrush, cheilitis, seborrea, eczema,
herpes zoster, warts, memory impairment, seizures) and over 20 of clinical
conditions contained within the current (revised) AIDS surveillance
definition (AIDS defining illness). In 1982, a first surveillance case
definition was issued by the Centres for Disease Control and Prevention
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(CDC), requiring a reliable diagnosis of a disease that was moderately
predictive of a defect in cell-mediated immunity, in the absence of known
causes of immune deficiency. The diseases that were indicative of AIDS
were specified and included ten opportunistic infections, two cancers, and
progressive multifocal leukoencephalopathy. In 1993, surveillance was
revised and three further clinical conditions were added: pulmonary
tubercolosis, recurrent pneumonia, invasive cervical cancer (see table 1)

Since the introduction of HAART, two further broad categories of HIV
disease have been well described: opportunistic infection which presents
soon after initiation of antiretroviral therapy (immune reconstruction
disease) and adverse drug reactions (ADRs) of  HIV therapy (including
lypodistropy and lypoatrophy).

In conclusion, the clinical needs of patients with HIV/AIDS may range from
an acute life threatening illness requiring intensive care, to an asymptomatic
state; from a stable chronic condition with high physical disability to
psychiatric disorders such as dementia or depression [13].

Pneumocystis carinii pneumonia

Wasting syndrome

Kaposi’s sarcoma

Candidiasis esophageal

Mycobacterium avium- intracellulare complex, extrapulmonary

Cytomegalovirus disease

Cytomegalovirus retinitis

HIV encephalopathy

Herpes simplex disease

Cryptococccosis extrapulmonary

Toxoplasmosis of brain

Cryptosporidiosis

Lymphoma immunoblastic

Candidiasis pulmonary

Mycobacterium tuberculosis pulmonary extrapulmonary

Histoplasmosis extrapulmonary
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Burkitt’s limphoma

Progressive multifocal leucoencephalopathy

Primary Brain Lymphoma

Isosporiasis chronic

Coccidiomycosis extrapulmonary

Salmonella, septicaemia

Bacterial infection (multiple and recurrent)

Invasive cervical carcinoma

Pneumonia recurrent

Table 1. AIDS indicator diseases in Adults/Adolescents (1993 definition)

By the end of 2000, the Joint United Nations Programme on HIV/AIDS
(UNAIDS) estimated that more than 33 million adults and children were
living with HIV/AIDS, from a cumulative total of well over 47 million
persons infected since the beginning of the epidemic [14]. More than 90% of
infected persons live in the developing world, and 70% of cases have
occurred in Africa. In 1997, a total of 14,874 AIDS cases have been
reported in the 12 countries of the European Community.  In that same year,
most new cases of AIDS in Europe were identified in injecting drug users, a
population that is primarily prevalent in the epidemics of Spain, Italy and
France, which together contain more than two thirds of all cases reported in
the European Community [15]. However, homosexual and bisexual men still
represent a large proportion of AIDS cases, reflecting the high incidence of
infection in this population in the beginning of the epidemic.

Italy has the third highest prevalence of AIDS cases in Europe. Between
1982 and mid-2003, almost 52.000 AIDS cases were diagnosed, of which
33.350 (64.7%) died.[16]. Seventy-eight percent of AIDS cases were reported
among males, and 1.4% were pediatric cases. The mean age at diagnosis has
increased over time for both sexes, from 29 years for men and 24 years for
women in 1995 to 40 and 36 years respectively in 2003. The total number of
HIV infected individuals is unknown as large-scale anonymous testing is
not allowed in Italy. Estimates using regional registries place the number of
persons with HIV positive persons in the range of 95.000 to 125.000.
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Injection drug users have been, and still are, the largest group of persons
with HIV/AIDS (table 2).   When the HIV test became available, as many as
50% of intravenous drug users (IVDUs) were found to be HIV positive in
large metropolitan areas such as Milan, Genoa and Rome. It is estimated
that about 70% of the prison population are drug users, and 7.000 of these
are either HIV positive or have fully developed AIDS [17].

Risk group <1993
1993-

94
1995-

96
1997-

98
1999-

00
2001-

02
2003 Total

Homosex 16,0 15,4 14,9 15,9 17,9 17,2 18,0 15,9
IVDU 67,4 63,2 60,0 50,7 41,0 37,0 36,6 58,8

IVDU/homo 2,5 2,0 1,6 1,3 0,5 0,7 0,2 1,8

Emophiliac/Transf 2,4 1,4 1,3 0,6 0,8 0,5 0,2 1,5

Eterosex 10,7 16,2 20,0 22,6 34,4 38,5 41,1 19,0
Others 1,0 1,8 2,3 8,8 5,5 6,1 3,9 3,0

Table 2. Notified AIDS cases: distribution by risk groups (%) and years

An important route for transmission in the early years for the HIV/AIDS
epidemic was blood transfusion. There are over 1.2 million blood donors in
Italy, 70% of whom are regular donors. Infection reached a peak between
1983 and 1984, but testing of blood for HIV began in 1985 and infection via
this route fell dramatically, with  only 12 cases in 1986 [16].

The peak of the AIDS epidemic occurred in the mid 1990s (figure 1) and
the number of new cases decreased between 1997 to 2001 by 29.8%. The
distribution of AIDS cases by risk group has also changed over time (table
2). While IVDUs accounted for 63.2% of all cases in 1993, this had fallen to
36.6% in 2003, and heterosexual transmission rose from 16.2% to 41.4%
over the same period. The proportion of AIDS cases among heterosexuals
with no history of drug use is now equal to that for IVDUs. A change in the
pattern of the epidemic is emerging, with a shift occurring away from the
traditional high-risk group of IVDUs to the large, low-risk general
population, exposed in the main through heterosexual transmission [18, 19].
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Figure 1. Distribution of AIDS cases and mortality per years (incidence
corrected by delay of notification)

In 1996, HAART was introduced in developed countries, including Italy.
Since 1997, expert consensus guidelines recommended the use of 2
nucleoside reverse transcriptase inhibitors (NRTIs) and at least one protease
inhibitor (PI) for the treatment of established HIV infection [20]. The use of 2
NRTIs and a nonnucleoside reverse transcriptase inhibitor (NNRTI) has
recently become part of the recommended regimens  [21, 22, 23]. The expanded
access to antiretroviral therapies has reduced morbidity, mortality and
hospital service use  [24, 25, 26].

The societal and institutional response

The first mass-media information and advertising campaign was initiated in
1988, using TV, newspapers, magazines and billboards. The annual
nationwide campaigns had the dual goal of informing the public about the
HIV epidemic, with the aim of combating ignorance and preventing the
stigmatisation and discrimination of infected persons, and of preventing
HIV transmission in high risk groups. Both the targets and the messages of
the campaigns have changed over time and have become less shocking and
aimed more at the so-called high-risk groups. The main message of the first
campaign was "If you know AIDS, you avoid it; if you know AIDS, it won't
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kill you", and was accompanied by a frightening TV spot of an infected
person surrounded by a violet silhouette, implying  that HIV was an
inconspicuous but fear inspiring killer at loose in the population at large.
Later, a series of provocative photographs by Oliviero Toscani were shown
portraying a person dying from AIDS. The most recent messages are no
longer intended to shock and simply affirm “Stop AIDS”. In addition to
general campaigns, specific initiatives targeting particular groups and/or
settings were developed, usually in collaboration with regional governments
and/or led by voluntary organisations. A typical example is the special
educational programme for teachers and school principals, aimed at
promoting sex education in schools.

A national AIDS Help-Line of Italy  (Telefono Verde AIDS) was
established in June 1987 by the Commission for the Fight Against AIDS.
The Telefono Verde AIDS is a service that conducts activities for primary
and secondary prevention of HIV infection and AIDS among the general
population by providing information through anonymous and free-of-charge
telephone counselling.

Around 20 private associations were active in counselling and supporting
HIV infected people. The most active on a national scale were ANLAIDS
(The National Association for the Fight Against AIDS), LILA (Italian
League for the fight against AIDS), ARCI-Gay and Positifs. ANLAIDS is a
fund raising organisation which supports educational campaigns and clinical
and basic research. LILA is more of a grass-roots organisation, a federation
of regional and local agencies of activists involved in education, help-lines
and practical support for HIV-infected people. ARCI-Gay is a national gay
organisation dealing with broad social issues and gay rights, while Positifs
was focused in the main on actively lobbying for the early adoption of new
drugs.

The national AIDS research programme, with an annual funding averaging
over 10 million US dollars, is considered to have produced good results in
terms of high quality scientific publications, preparation of young
researchers and acceleration of the adoption of clinical and technological
innovations. The research program also led to an experimental new AIDS
vaccine, which was recently tested. However, it has also been accused of a
bias in funding, with an excessive emphasis on basic research and
inadequate attention to clinical and social questions, which  prompted a
major restructuring in 1997 [27].
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The Italian National Health System

The Italian National Health System (INHS) was reformed in 1978.
Universal coverage, human dignity and solidarity became the guiding
principles of INHS. The main objectives of the 1978 reforms were to
guarantee everyone equal access to uniform levels of health care,
irrespective of  income levels and geographical regions, to develop disease
prevention schemes, to control the growth in health-care expenditures and to
guarantee public democratic control over the management of the INHS. A
mixed financing scheme was established that combined general taxation and
statutory health contributions. The new health system was based on a
decentralised organisational structure with national, regional and local
administration levels.

The regional governments’ departments of health are responsible for
realising the objectives of the national health plans at the local levels.
Regional health departments should guarantee health-care packages to be
delivered to the local populations trough a network of population–based
health care organisations, the local health units (”Unità Sanitarie Locali”;
USL), and through public or private accredited hospitals. Furthermore, they
are responsible for legislative and administrative functions, for planning
health care activities, for organising supply in relation to population needs
and for monitoring the quality, appropriateness and efficiency of services
provided.

In the 1990s, the INHS has been profoundly reformed. Legislative Degree
502/92 started an explicit, formal process of devolving political power and
fiscal authority to regions. This process provided the regional health
department with more autonomy in policy making, health care
administration and management, resource allocation and control. During the
period 1997-2000, several legislative measures initiated the process of
transition towards federal reform, transferring the funding of the INHS from
the central to the regional level, thus strengthening the fiscal autonomy of
the regional health departments.

Increasing autonomy of the USLs has resulted in improvements in their
organisational structure and a profound reshaping of the management
system. A general manager, appointed by the USL based on professional
qualification and technical skills, manages each local health unit. General
managers are appointed for 5 years, and their results assessed every 18
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months. The general manager is responsible for ensuring the sound financial
performance of the organisation, for fulfilling the objectives described in
regional health plans and for initiating the local planning process. The
general manager selects a financial manager and a medical director for
support. The areas of each USL are as follows:

• Acute care and rehabilitation hospitals (”Presidi ospedalieri”),
providing hospital-based acute inpatient, outpatient and
rehabilitation care. These hospitals usually provide only secondary
care;

• Non hospital-based specialist medicine and residential and semi-
residential care to their assigned population. Primary care
physicians, pharmacists, paediatricians and other specialists are
requested to provide these services as independent contractors to the
local health units; and

• Health promotion, prevention of infectious and other diseases,
promoting community care and enhancing people’s quality of life.
Those centres devoted to fulfil theses tasks also provide services for
controlling environmental hazards, preventing occupational injuries
and controlling the production, distribution and consumption of food
and beverages.

Hospital-service providers are paid on a fees-for-services basis that is
directly related to a system of diagnosis related groups for inpatient
activities and through various mechanisms for outpatient and other specific
health care services, such as intensive care, transplants and chronic patient
management.

The organisation of health services for people with HIV/AIDS in the
INHS

Since its appearance in Italy, HIV infection was considered a disease of
specific risk groups. The IVDUs population was previously already known
as high risk group for infections with Hepatitis B and C viruses (HBV and
HCV). In fact, frequently the same individuals that later presented
themselves with HIV were previously admitted in the infectious diseases
departments during the late 70s for acute hepatitis. HIV virus spread in this
population through needle sharing, a common practice among IVDUs.
Therefore, at the beginning of HIV epidemic, it seemed obvious to entrust
health care assistance of HIV/AIDS patients to the national network of
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infectious diseases wards who were already acquainted with this specific
patient group.

The total number of infectious diseases networks operating at the national
level amounts to 115 centres. The agencies for medical and social support to
drug abusers were also entrusted in the care of HIV individuals. Outpatient
clinics for sexually transmitted diseases were also involved in the screening
of population at risk for HIV. Other centres of clinical excellence, including
specialities such as oncology, dermatology, paediatrics and immunology
have been identified to provide specialist care for HIV people with cancers
and other immune-deficiency-related disorders.

A law approved in 1990 set in motion diverse initiatives: constructing
and/or restructuring  infectious disease wards (over 7.000 additional hospital
beds were envisaged); recruiting additional medical, nursing and technical
staff; mandating professional training and refresher courses for hospital
staff; developing residential and home care services and hospice care for
terminally ill patients.

A periodical reassessment of health interventions was established by the law
and a comprehensive plan (the National AIDS Health Plan) is drawn every
three years as a legislative and the main AIDS Health Policy Act.

Costing of the HIV/AIDS epidemic in developed countries

HIV/AIDS has had a considerable impact on the health care systems of
many developed and developing countries. As we previously reported, the
perspective adopted in this thesis is a cost of illness assessment conducted at
national level for a developed country. In a cost of illness analysis, several
classifications are used for expressing the consequences of a disease on
resources utilisation and costs: direct versus indirect costs, patient–related
versus general program costs and health care versus non-health care costs
[28, 29]. These classifications have also been used to express the
financial/economic consequences of AIDS. Direct costs arise from the
treatment and care of patients in different health care settings and from
research, public information and prevention. These costs can be linked
directly to the treatment of a specific disease. Indirect costs relate to
production losses as a result of premature deaths (often expressed as
potential years of life lost, PYLL) or illness (sickness absence). Patients-
related costs are those incurred by each individual in a certain stage of
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disease [30]. These costs may comprise the direct costs of treatment and care
and the indirect costs of disease. General program costs cover the costs of
research, prevention, health information campaigns, and the maintenance of
services for the benefit of the entire population or target groups within the
population. In this thesis, the main focus is on the assessment of the
patients–related direct costs in the inpatient and outpatient setting.

A global and comprehensive review of published studies on the costs of
HIV treatment and care in industrialised countries has been provided by
Beck et al. [31] (including the study where this thesis is based upon; see table
3). In fact, this thesis’ study performed rather well in the review. The review
was structured according to explicit criteria for the selection of studies and a
specific scoring system was developed to screen them. Moreover, all cost
estimates were converted to 1996 US dollars using country-specific
deflaters and country-specific purchasing power parities for Gross Domestic
Product as exchange rates. The studies identified were divided into two
sections: a first section estimating the direct costs for HIV infected adults in
industrialised countries; a second part was dedicated to the limited number
of cost studies conducted in non-industrialised countries.

With respect to the main developments in drug therapies Beck identified
three main periods: (i) one. prior to 1987, that is before the introduction of
antiretroviral therapy as standard treatment in the clinical practice; (ii) the
period from 1987 to 1995 in which monotherapy and prophylaxis of
opportunistic infections were the predominant mode of treatment; (iii) the
period from 1996 onwards when HAART was introduced into routine
clinical practice.
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Beck’s Criteria Maximum Score Score for This Study

1-Minimum of 10 Patients in Each
Study Group

1 1

2-Prospective Bottom-Up Costing 2 2

3-Minimum 3 Month Follow Up Period 1 1

4-Unit costs used 2 2

5-Disease Categories Included

4 (3 points for each
category + 1 point for

using case severity
indices)

4

6-Cost Components

4 (1 point each for
lab costs, drug costs,
service costs, total

costs)

4

7-Number of Treatment Centers 2 2

8-Standardised Costs per Time Unit 1 1

9-Analysis includes standard deviations 2 2

10-Breakdown of Final Costs 1 1

Total 20 19

Table 3. Beck’s criteria for evaluating studies on the costs of AIDS

Period 1: prior 1987

Most studies published in this period were performed in the US and focused
on direct costs and hospital care. It is now generally considered that they
overestimated the costs of treating persons with AIDS (PWAs). Hiatt, for
instance, estimated, in the period 1984-1987, a cost of  $ 47.400 per patient
year (ppy) for treating an individual with AIDS [32]. Costs ppy decreased in
1987 to $ 34.700 $ [33 29]. Andrew estimated these costs at $ 35.350 in
California and $ 52.400 in New York [34]. A European study conducted in
this period was performed in England. It estimated a reduction of costs ppy
of PWAs from $ 75.000 in 1983 to 29.450 in 1986 [35].
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Period 2: 1987 to 1996

Several studies examined the ppy costs of PWAs in this period. They
documented a rising in total costs attributable to drugs suggesting that
individuals were receiving more intensive therapy. However, total cost ppy
remained quite stable. Scitovsky, for example, estimated a cost ppy for
PWAs ranging from $ 34.450 to $ 36.900 [36]. Andrulis et al. also estimated
the costs of treating PWAs in the US to be around $ 30.000 [37]. Bennet et al.
calculated a higher estimate for treating intravenous drug users with AIDS
in Brooklin ($ 46.200 ppy) [38]. Kennelly reported the costs of treating
PWAs with haemophilia to be approximately $ 30.000 for the UK,
excluding the specific costs of treating haemophilia [39].
In a further study by Beck et al for the UK, the costs of treating PWAs with
and without zidovudine was estimated at $ 23.900 and $ 18.500 ppy,
respectively. In 1992, an Italian study (see Chapter 5) estimated a cost ppy
per PWA at It. Lira 27.730 million (price level: 1990). The costs were
converted to 1990 US dollars using health-care specific purchasing power
parities and were thus estimated at $ 18.070. Analysis of cost distributions
revealed that zidovudine accounted for 29.5% of total costs in Italy by that
time.

Period 3: 1996 and beyond

A substantial shift of HIV/AIDS patient care from inpatient to outpatient
clinics has been documented. The three studies identified by Beck et al.,
suggested that the ppy costs of treating PWAs remained relatively constant:
$ 35.900 [40,41,42]. In this period, the treatment costs of patients with
asymptomatic infection and symptomatic non-AIDS individuals increased.
The likely reason of increased ppy costs was that these patients were
receiving earlier and more intensive drug treatment.

In conclusion, for industrialised countries, the following observations may
be drawn for the three periods considered:

o Period 1: at the beginning of the epidemic, the treatment and care of
PWAs had high ppy costs related however to short survival and thus
relatively low lifetime costs due to this short survival at
approximately 10 years on average after infection. A U shape curve
of costs was generally observed: the initial costs around diagnosis
and treatment of symptomatic HIV was high, followed by a period
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of asymptomatic disease with low cost and non-intensive treatment
and then, cost increased as patients became more ill toward the end
stage of the disease.

o Period 2: after the introduction of zidovudine, prophylaxis of
opportunistic infection and dual therapy, the ppy costs remained
constant but lifetime costs increased substantially.

o Period 3: a shift from inpatient to outpatient clinics was observed.
The decreased morbidity and mortality lead to a reduction of
hospital costs which were outweighed by increased costs of drug
treatment.

The general conclusion that we may draw from this short review of cost
studies on HIV could be that the initial prediction of a major economic
direct impact of the HIV epidemic on the industrialised world has so far not
been fulfilled to the extent that was initially feared. However, other effects
should be taken into account. The high prevalence of HIV-infected
individuals, many of working age, substantially reduces overall economic
productivity. There is a relative lack of empirical information to adequately
quantify this impact. The quantification of non-hospital medical costs and
community and informal care costs are issues that may be covered by
research in the future.

The definition, assessment and use of Health Related Quality of Life
measurements

In the last few years an increasing interest has been dedicated to the concept
of quality of life. In most general terms, quality of life extends beyond
health. It may include happiness with one’s geographical location, access to
education, level of income and quality of sexual activity. It should be noted
that controversy and criticism have surrounded its definition, scope and
applicability. It became clear from the beginning that, in a clinical setting,
the definition is limited to those aspects of life directly affected by the
health state or health care [43]. In particular, conventional assessment of
quality of life in a clinical setting is referred to as health-related quality of
life (HRQoL).

The most used classification of HRQoL instruments distinguishes them into
two domains: generic and specific. Generic instruments are designed to
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incorporate multiple dimensions of HRQoL, such as the physical, social,
and emotional dimensions. Because of their broad scope, generic
instruments can be used to compare HRQoL among different diseases or
populations. Generic instruments can be further divided into “health
profiles” and “utility-based” instruments.

Health profiles incorporate different dimensions of health, e.g. energy,
social interactions, mobility, or emotional reactions to provide an overall
picture of health. The instrument is usually a psychometric questionnaire.
The questionnaires employed may have questions for individual categories
with separate scores, or may generate one total score. An instrument that
yields such one score is called a health index.

Utility-based measures represent the strength of a person’s preference under
condition of uncertainty or in the absence of uncertainty, with specific
values assigned to health states [44, 45]. The most widely used scales are those
that measure HRQoL by a single numerical value on a continuum from
death (0.0) to perfect health (1.0). This number indiscriminately includes all
aspects of a patient’s HRQoL. Examples of instruments used for obtaining
this rating include the Standard Gamble, the Time Trade-Off and the Quality
adjusted Time Without Symptoms of disease and Toxicity of treatment (Q-
TWiST) analysis. In the Standard Gamble patients are asked to choose
between living the rest of their lives in their current health state and a
gamble with perfect health and death as both stochastic outcomes. Initially,
the gamble shows probabilities starting with a 100% chance of perfect
health and 0% for death. These probabilities are varied until patients are
either indifferent to the choice or express a dominant choice (100%
probability accepted only for one of both outcomes). The Time Trade-Off
approach involves how much time in full health subjects would trade for
their present own health state. The Q-TWiST instrument partitions HRQoL
choices and examines the partitions over time. Specifically, it measures
quality-weighted survival time by summing a weighted score through well-
defined health states.

Specific instruments measure HRQoL for specific diseases (e.g., Living
with Asthma Questionnaire), a particular aspect of patient care (Hospice
Quality of Life Index), a particular dimension of HRQoL (Profile of Mood
State), or a particular population such as geriatric or paediatric patients.
Specific measures, therefore, address health-related issues of special interest
to the appropriate patient. Measures like these meet the need for rapid
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classification of patients discriminating improved from unimproved patients
and accurately quantifying minimally important changes for clinical
practice.

Instruments used to evaluate HRQoL should posses the attributes of
reliability, responsiveness and validity. Reliability is the extent to which a
measuring procedure yields the same results on independently repeated
measurements under the same conditions [46]. Test-retest reliability is
measured using the Pearson’s correlation or Kappa statistic (interclass
correlation), depending on the measurement characteristic of interest.
Internal consistency of reliability is usually assessed using Chronbach’s
alpha [47]. Responsiveness is the ability of a measure to detect changes for
all serial applications of health status measures. Validity may be conceived
to consist of four measures: sensitivity, specificity, and positive or negative
predictive values. If a gold standard exists, an instrument can be evaluated
against this standard. Currently, universal standards in HRQoL do often not
exist, but if a longer version of a questionnaire has been established as valid
for a disease, a shorter version can be validated against the longer one (e.g.,
SF-36 against SF-8). In the absence of a gold standard for explicit
comparison, one could establish validity implicitly by asking patients,
doctors and nurses, if the method of measurement seems to cover the
intended aspects of HRQoL (face validity) comprehensively (content
validity). This is done through piloting the instrument within these groups.
Construct validity is based on the comparison of an instrument’s
performance to a theoretical construct assumed by the investigator to be
true.

In the past, HRQoL instruments have been used in HIV infection without a
formal validation in different ways (e.g., to assess outcome measure in
health services, to assist in cost-utility evaluation, etc) [48]. Initial HRQoL
studies for patients with HIV infection incorporated functional scales in
clinical trials but without their formal validation. Various generic scales
have been used including traditional instruments such as the Karnofsky
Performance Index [49, 50] as well as other instruments such as The Quality of
Well Being Scale [51], the Sickness Impact Profile [52], the Medical Outcome
Study Short Form [53] and the Nottingham Health Profile [54].

Those instruments that have been formally validated were the MOS-HIV
Survey, the AIDS Health Assessment Questionnaire (AIDS-HAQ) and
Quality of Life Index (QLI). In particular, the first has been widely used in
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clinical trials. Wu and co-workers was among the pioneers in studying
HRQoL in HIV-infected patients. They studied a sub-sample of 31 AIDS
and symptomatic HIV-infected patients who participated in the first
placebo-controlled study of zidovudine, using Karnofsky Performance
Status and Quality of Well-Being scale (QWB). The main conclusion of the
clinical trial was that zidovudine prolonged the lives of patients with
symptomatic HIV infection or AIDS, since the death rate was significantly
higher in the placebo recipients [55]. In the HRQoL study, it was found that
zidovudine recipients had scored higher on quality of life gains at the end of
blinded trial. However, when those who had died were excluded from the
analysis, there was no significant difference in HRQoL between the two
groups, suggesting that zidovudine may prolong the lives of patients with
AIDS but may not improve HRQoL .

After introduction of HAART, some studies have documented the superior
outcome in HRQoL when compared with patients receiving a double
combination [56]. However, combinations of RTV/SQV (ritonavir/
saquinavir) and RTV/SQV/d4T (ritonavir/saquinavir/stavudine) were
equally effective in improving the HRQoL of patients over 48 weeks [57]. In
the same study, symptomatic patients reported more QoL benefits than
asymptomatic patients and HAART-naive patients benefited more than
those non-naive. Also, in another study, patients with dual combination
therapy (zidovudine and nevirapine) had a worse virologic and immunologic
response but a better outcome in terms of quality of life than those with a
triple combination (dual combination plus ddI) [58]. It is now generally
believed that the type of dual nucleoside combination seems to be less
important than the protease inhibitor component in a triple HAART regimen
in predicting virologic or immunologic failure. No difference was found in
the QoL outcomes for patients using indinavir and different combination of
nucleosides [59].

As HIV infection has changed from a life threatening disease into a chronic
condition the issue of HRQoL has become more and more eminent. The
level of efficacy of antiretroviral combination regimens available is
uncertain; the range of adverse reactions is wide and may often substantially
decrease the level of HRQoL while the therapy is regularly initiated in
asymptomatic patients; and a rapid clinical relevant positive impact of a
HAART regimen on HRQoL is the first prerequisite possibly ensuring a
good adherence to therapy.
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The Objectives of the Thesis

This thesis highlights several issues that may be used in the attempts to sort
out important questions for the planning of health services for HIV-infected
persons at a national level and in an evolving epidemic. Furthermore, it
helps to identify future key health policy challenges and research areas. In
particular, this thesis focuses on a retrospective analysis of national studies
on the Italian health-economic impact of HIV. Its specific objectives are the
followings:

• To describe the changes occurring in the standard of care and its
related cost issues in Italy;

• To develop a methodology for resource allocations and the planning
of health services within a specific national AIDS plan;

• To quantify the improvements obtained by extended provision of
HAART in terms of increased survival of  HIV/AIDS patients and
modified used of health services;

• To provide a methodological framework for elaborating cost
effectiveness studies on different combinations of HAART
regimens;

• To estimate the improvement of HRQoL in HIV-infected
individuals; and

• To discuss the new challenges in the measurement of HRQoL.

Some authors demonstrated that the costs of making combination
antiretroviral therapy available world-wide are extremely high, especially
for developing countries. However, a re-examination of pricing policies by
industry and a price subsidy, even with a price reduction of 90%, could
potentially be implemented without a detrimental effect on current growth in
the market of antiretroviral sales [60].  The lacking of economic and social
infrastructures in developing countries makes this goal however difficult to
achieve. There are many others important primary or public health care
interventions that must be implemented first. Providing antiretroviral
therapy to all nations and to all people living with HIV/AIDS is a further
driving force behind the elaboration of the work in this thesis. The implicit
aim of this thesis is to provide a model, at national level, of social and
economic benefits deriving from an expanded access to antiretroviral drugs
and a corresponding analysis of health inequalities. Our main hope is that
the explicit quantification of increasing survival and quality of live
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improvement achievable in one nation by the introduction of effective
therapy may be considered a guide to promote the development of an
expanded access to antiretroviral therapy in all those countries with a
sufficient organisation of health care infrastructures, also including those
without enough economic resources to sustain those costs.

The Outline of the thesis

Two main areas may be found in this thesis. An initial part reports on
studies conducted with the objective of supporting the Italian health policy
decision makers in the continuous evaluation of health programs adopted. In
particular, Chapter 2 presents a study on socioeconomic impact of
HIV/AIDS. At the beginning of the Italian epidemic, a prejudice existed that
AIDS had low societal costs because it affected the IVDUs who were
considered an unproductive population. This study demonstrated that
despite 70% of HIV-infection being caused by the use of drugs, only 20%
were active drug users and the majority of HIV individuals were employed
and married, often with a high income and a family. Chapter 3 offers a
method to policy and decision makers for allocating resources and
HIV/AIDS patients over a balanced combination of health care units. One of
the major neurologic illnesses associated to late stages of HIV infection is
AIDS Dementia Complex (ADC). Chapter 4 analyses the economic
consequences of ADC in a multinational context (Italy and the Netherlands).
This multi-national context is further extended to comprise short-term
predictions of future impacts on resource allocation and costs at the EU-
level, with special reference to Italy (Chapter 5).

The second part of the thesis considers various aspects of outcomes and, in
particular, it analyses the effect of HAART on costs and HRQoL. Chapter 6
analyses the cost utility ratio of Home Care Assistance for PWAs. It is
focused on an issue which takes into account both the allocation and the
health policy aspects of HRQoL. Relevant from a historical perspective, this
chapter bridges the two parts of the thesis. In the early stages of the
epidemic, the hospital network was yet unprepared to tackle the growing
number of PWAs. Therefore, politicians and decision makers resolved to
empower out-of-hospital care as one major care location for PWAs. The
Italian Nation AIDS Health Plan was designed to re-evaluate this policy
over time. Chapter 7 describes epidemiological, clinical and economic
changes that occurred in the HIV epidemic in Italy prior and after the
introduction of HAART. Particularly, it measured the changed impact of
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HIV epidemic in terms of costs, health resource use, disability-dependency
and HRQoL. In Chapter 8 the significant adverse effect of diarrhoea on
HRQoL is analysed and the importance of considering the potential impact
of adverse events on HRQoL when choosing the appropriate antiretroviral
drugs regimen is highlighted. Finally, Chapter 9 concludes the thesis with
discussion and main conclusions.
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