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Thesis abstract

Background

Highly active anti-retroviral therapy (HAART) has completely transformed the
clinical course of HIV. HIV is now considered a chronic disease, with patients living
for decades on treatment. It is anticipated that health services will be placed under
increasing pressure as the prevalence and age profile of the HIV population
increases. A deeper understanding of the specific factors driving the use and cost of
HIV care in Ireland is needed to allow quantification of future resource needs as
well as the identification of potentially cost-effective service delivery modifications.
This thesis investigates the current use and direct cost of hospital care by HIV
patients, and explores some of the patients and clinic level factors influencing the
cost of HIV care in Ireland.

Methods

The total number of patients in care annually as well as the changing age profile of
patients over time was estimated using routine data on the number of notified
cases and general mortality in combination with published estimates of HIV related
deaths. Current resource use and costs of care in 2012 were estimated from two
studies carried out in the HIV centre located in Cork University Hospital. The first
study estimated the total cost of outpatient HIV care using micro-costing, including
data on HAART use and cost. The second study used data extracted from the
finance department of Cork University Hospital to identify and describe the pattern
of use and non-drug cost of all hospital services (including inpatient episodes, non-
ID outpatient appointments and emergency department attendances) by HIV
patients in 2012. A national estimate of the cost of ambulatory HIV care in 2012
was then generated adjusting the estimated unit costs of outpatient visits, for
variation in service delivery across the six centres providing adult HIV care in Ireland
in 2012 and using national anti-retroviral sales data.

Results

The number of HIV patients accessing HIV care was estimated to be 3,820 in 2012,
with 18% of patients aged =50 years. Assuming the rate of new diagnosis remains
stable we estimated that the number of patients in care will have increased by 40%
to 4,607 by 2020 and that the proportion of patients aged >50 years will have
increased to 30%.

HAART is the overwhelming driver of the cost of outpatient HIV care. Treatment
costs accounted for 90% of the total cost of outpatient HIV care estimated in the
micro-costing study. Patient factors associated with increased total outpatient HIV

xii



costs on multivariate analysis were younger age (< 50 years), female gender and
being on HAART but not suppressed. When categories of costs were examined
separately older patients were found to have both significantly lower HAART costs
as well as HIV outpatient visit costs while female patients only had significantly
higher HAART costs. On analysis of non-drug hospital costs (i.e. including inpatient
admissions, non-ID outpatient appointments and emergency department
attendances) low CD4 count and treatment status were significant, but no
demographic factors were identified. A small number of patients (2%) with very low
CD4 counts incurred a disproportionate amount of inpatient (61%) and total
hospital non drug costs (31%).

Extrapolating from the micro-costing estimates and taking into account variation in
service delivery across centres, we estimate that the annual non-drug cost of
providing ambulatory HIV care in Ireland in 2012 was €1,127 per patient or €4.31
million, and that including HAART, the cost to the health service provider in 2012
was approximately €50 million.

Discussion

The age profile of HIV patients in care is increasing in Ireland at a similar rate as in
other developing countries. However, in contrast to what has previously reported in
the literature, older patients in our study did not appear to incur increased total
costs compared to their younger counterparts. The main reason for this was that
the older patients were on less expensive treatment regimens, and HAART cost is
the main driver of total cost of outpatient HIV care. Exactly why this was is unclear,
but regimen choice is influenced by many health-system (e.g. drugs available,
clinician preference etc) as well as patient factors (treatment history, resistance,
patient preference etc). There was also no difference identified in the non-drug cost
of care for older patients. This may have been due to the patients themselves being
possibly younger and/or healthier than in other published studies, but may also be
due to a lack of co-ordinated routine screening for age-related comorbidities in HIV
patients in Ireland, as well as the cost estimates being based on data collected in a
single centre which did not include costs incurred in other hospital, community and
primary care settings. As the increasing age and total number of patient increases
demands on HIV services it is imperative that measures to improve service
efficiency are evaluated in terms of both clinical outcomes and costs. Interventions
such as increased screening to reduce the number of patients diagnosed with
advanced disease and increased use of generics have the potential to generate
cost-savings, however a nationally co-ordinated approach is needed to drive such
changes while ensuring the current standard of care is maintained.
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1 Introduction & Background



1.1 Introduction
This thesis is comprised of a number of papers presenting research on the patterns,
determinants and cost of hospital resource use by HIV patients in Ireland (Figure

1-1).

Firstly a background chapter provides a brief description of the epidemiology, care
and treatment of HIV, both in Ireland and internationally. This is followed in the
second chapter by modelled estimates of the total number and age breakdown of
HIV patients in care in Ireland. The results of a systematic review of the literature to
identify the determinants of utilisation of outpatient HIV services are presented in
Chapter 3. Chapter 4 reports the results of a micro-costing study carried out in the
Infectious Diseases outpatient clinic of CUH, while the patterns of utilisation of all
hospital services by HIV patients attending Cork University Hospital (CUH) in 2012.
are presented in Chapter 5. In Chapter 6 the variation in clinical practice between
HIV centres is described and national estimates of the cost of HIV care to the Health
Service Executive are estimated, taking into account this variation. In the final
chapter there is an overall discussion of the main findings including the strengths
and weaknesses of this thesis. The policy implications of this research are also

discussed, and possible areas of future research are identified.
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1.2 Background

The first cases of what was to become known as Acquired Immunodeficiency
Syndrome (AIDS) were reported in the United States in 1981 [1]. Since then, the
World Health Organisation (WHO) estimates that almost 78 million people have
been infected with the Human Immunodeficiency Virus (HIV) which causes AIDS

and about 39 million people have died as a result of HIV/AIDS [2].

1.2.1 Natural history

The clinical course of untreated HIV infection varies considerably. On initial
infection 40%-90% of patients display symptoms of an acute illness, called acute
retroviral syndrome or primary HIV infection [3]. However, the clinical symptoms
during this phase are usually non-specific and a relatively small proportion of HIV
infections are diagnosed at this stage, even in those known to be at high risk of
infection [4]. This is followed by a long period of asymptomatic infection during
which the number of CD4 T-lymphocytes in the blood (CD4 count) declines
gradually by about 50-100 cells/ul per year (Figure 1-2). In the absence of treatment
the median time from infection to developing AIDS is around 10-11 years, although
the rate of progression varies considerably [5]. Once the CD4 count drops below
200 cells/ul or an AIDS-defining illness (ADI) has been diagnosed the patient is
considered to have AIDS [6]. The median survival time of untreated AIDS is 12-20
months [7]. In the absence of treatment viral load (number of copies of viral RNA
per ml plasma) strongly predicts the rate of CD4 decrease and progression to AIDS

and death [8].



Effective treatment (highly active anti-retroviral therapy or HAART), which
supresses viral replication, has been available since 1996. HAART has dramatically
improved the prognosis for people infected with HIV and if treatment is started
early enough patients now have a near normal life-expectancy [9]. Despite this,
HAART is not curative and treatment is lifelong. Patients on treatment require close
monitoring due to the possibility of adverse events such as toxicity and/or

development of resistance.
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Figure 1-2. Typical course of untreated HIV infection (reproduced with permission from
[10], copyright Massachusetts Medical Society)

1.2.2 Global epidemiology

The first cases of AIDS were reported in men who have sex with men (MSM) in the
United States in 1981 [1]. It rapidly became apparent that this new disease was
already widespread both within the US and throughout the world [11-16]. Within
two years the causative agent, later named HIV, had been identified [17,18], and by

1985 a diagnostic test for HIV antibodies was commercially available [19].



Although first described in the US [1], it has since been established that the virus
originated from cross-species transmission(s) of simian-immunodeficiency virus(es)
from non-human primates to humans in central Africa as early as the 1920s [20,21].
Around 1960 the growth rate of new infections seems to have increased
substantially and cases started spreading more widely throughout the rest of the
world [21,22]. Since then sub-Saharan Africa has continued to suffer

disproportionally from HIV (Figure 1-3).
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Figure 1-3. Global prevalence of HIV infection[2]

In recent years, as a result of global prevention and treatment efforts, the incidence
of new cases of HIV and AIDS-related deaths worldwide have started to decrease.
However the prevalence of HIV continues to increase as a result of the decline in
mortality (Figure 1-4), with an estimated 35 million people living with HIV in 2012

[23]. The age profile of the epidemic is also changing as people are living longer



with HIV infection. The proportion of people living with HIV who are over 50 years
of age is increasing across all regions of the world, but most dramatically in
developed countries, where it is estimated that one third of adults living with HIV in

2012 were aged 50 years or older [24,25].
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Figure 1-4. Number of new HIV infections, AIDS related deaths and people living with HIV
globally [26]

1.2.3 HIV treatment and care

1.2.3.1 Treatment

Initially the only treatments available for patients with HIV/AIDS were prophylactic
treatments to prevent opportunistic infections (Ols). A number of nucleoside
reverse transcriptase inhibitors (NRTIs) were trialled, alone and in combination in
the late 1980s and early 1990s, however their effectiveness was found to be limited
[27-32]. It was not until drugs from two new classes, protease inhibitors (Pls) and
non-nucleoside reverse transcriptase inhibitors (NNRTIs) became available in the

mid-1990s that a real breakthrough was made in HIV treatment. Trials of triple



therapy (HAART) consisting of either a Pl or an NNRTI combined with two NRTIs
were found to give substantially better results than previously available therapies
[33-35]. Subsequent observational studies showed a sharp decline (60%-80%), in
AIDS, hospitalisations and deaths following the introduction of HAART into clinical
practice [36,37]. Since then additional classes of drugs have been developed which
target other stages of the HIV virus lifecycle: fusion inhibitors, entry inhibitors and
integrase inhibitors (Figure 1-5). Although effective, the early HAART regimens were
arduous for patients, with multiple tablets with varying requirements and
significant side-effects. Since then more tolerable formulations and simplified
regimens have been developed and have resulted in improved adherence [38], for
instance several single-tablet regimens, which combine 3 or 4 drugs into a single

daily tablet, are now available [39].

Eligibility criteria for treatment have traditionally been based on a patient’s CD4
count as well as other factors including readiness for treatment and the likelihood
of onward transmission of infection. However, due to evidence regarding the
clinical benefits of early HAART treatment and the reduction in transmission of HIV
in patients on treatment, international guidelines have moved towards

recommending treatment of all patients regardless of CD4 count [3,40-42].



The HIV Life Cycle

HIV medicines in six drug classes stop 0 HIV at different stages in the HIV life cycle.
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HIV enzyme called reverse transcriptase. HIV uses reverse transcriptase to
convert its genetic material—HIYV RNA=into HIV DNA. The conversion of HIV
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of a CD4 cell and combine with the cell’s genetic material—cell DNA.
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Figure 1-5. Life cycle of HIV virus and anti-retroviral treatment targets [43]



The success of treatment with HAART is measured in terms of the reduction of viral
load [44,45], preferably to undetectable levels (or <50 copies/ml) within six months
of initiating treatment [3,40-42]. Virological failure is considered to occur if viral
suppression is not achieved within 6 months of starting therapy in persons that
remain on treatment, or if the viral load of a patient on HAART that was previously
suppressed increases beyond a defined level (the precise definition of which varies
by guideline) [3,40-42]. Virological failure may occur for a variety of reasons
including suboptimal adherence, medication intolerance, pharmacokinetic issues

and resistance [3].

1.2.3.2 Setting and organisation of care

In the HAART era, routine HIV care has tended to be provided by HIV specialist
services, due to the complex nature of the treatment (e.g. possibility of resistance,
toxicity and drug-interactions). However the setting and organisation of care can

vary depending on the local health care system and HIV epidemiology.

There is clear evidence that the best patient outcomes are achieved when care is
provided by experienced and expert providers [46]. In developed countries the
primary care provider tends to be a specialist doctor, however in some countries
care is shared (in varying degrees) between specialists and primary care [47-51].
Research has also shown that with appropriate support the cadre of staff providing

HIV care may be less important than their level of experience [52].

While HIV clinics are often located in hospital settings, there is no evidence that
clinics need to be located in a hospital setting to provide high quality care. Studies

looking at patient outcomes in hospital and non-hospital based clinics have found
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no difference in patient outcomes [53,54] and decentralisation of HIV care from
hospitals to more peripheral health facilities (often implemented in conjunction
with task-shifting) has shown no evidence of poorer patient outcomes in the
developing world [55]. It is important however, that HIV care providers have
sufficient volumes of patients to maintain the expertise of staff as smaller centres
have been found to have poorer patient outcomes, although the threshold is not

entirely clear [56,57].

Integration of HIV services into antenatal/maternal/child health settings, TB
services and opioid substitution-centres, has also been associated with improved
HAART uptake and retention in care [40], although the evidence regarding the
economic benefits of integrating HIV care and treatment into general health
services and services for vulnerable populations (sex workers, mental health and or

substance abuse service users) is weak and the benefits unclear [58].

1.2.3.3 Care cascade

As the availability of effective treatments has transformed the outcome of HIV
infection, attention has turned towards the challenge of maximising the proportion
of patients being successfully treated. There are multiple hurdles along the path to
successful treatment. Due to the number of steps at which patients can drop out of
this process HIV care has been likened to a “leaky pipe” [59]. The end result is that a
surprisingly small proportion of people living with HIV are virally suppressed, with
figures from the United States and Australia as low as 20%-35% [60-62], although

rates in Northern European countries appear to be higher at around 50%-60% [62].
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The first point in the cascade of care is diagnosis. Late diagnosis (defined as a CD4
count < 350 pl/ml or an ADI at diagnosis [63]) is associated with poorer outcomes
[64,65]. Timely diagnosis is not only beneficial for the individual, but also has an
important role in the reduction of onward HIV transmission [66,67] as knowledge of
a HIV positive status is associated with a reduction in high-risk sexual behaviour
[68]. However, timely diagnosis continues to be a challenge worldwide [69-71] and
it is estimated that as many as 35% of people with HIV in Western Europe are not
aware of their infection [72]. Some of the reported reasons why diagnosis can be
delayed include the asymptomatic nature of HIV infection, the perception (of
individuals and/or clinicians) that the person is not at risk of HIV, fear of diagnosis
and the associated stigma, and lack of knowledge of healthcare rights and/or

language difficulties especially in the case of migrants [69].

Once diagnosed, patients’ engagement in care can vary along a continuum (Figure
1-6). Patients need to be linked into care promptly following their initial diagnosis.
In the US approximately 75% of patients are linked into care within 6-12 months of
diagnosis [73], while in Europe a smaller proportion of patients, around 8%, appear
to have delayed entry to care (> 3 months after diagnosis) [65]. Once in care,
patients require regular monitoring, regardless of whether or not they are on
treatment [40,74,75]. Monitoring of patients’ general health, immune status, and
viral load (if on HAART) ensures that treatment can be started promptly and that
any health problems are identified at an early stage. Early linkage and adherence to
HIV care are associated with improved outcomes [76], however there is still some

debate on the optimal frequency of monitoring needed [77,78]. Data from the UK
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have shown that around 5% of patients drop out of care each year, and a further

4.2% attended intermittently (i.e. not every year) [79].

Continuum Engagement in Care
Not Fully
in care engaged
Unaware of Aware of HIV  May be receiving Entered HIV In and out Fully engaged in
HIV status status other primary medical of HIV care HIV primary

(not tested or (not referred medical care care but or infrequent medical care
never received to care; but not dropped out user

results) didn’t keep HIV care (lost to follow-up)

referral)

Figure 1-6. HIV continuum of care (reprinted from [80] with permission)

1.2.4 HIVin Ireland

1.2.4.1 Epidemiology

Incidence

The first cases of AIDS were reported in Ireland in 1982 [81]. Since HIV testing

became available (in 1985) 6,629 people have been diagnosed with HIV in Ireland

[82].

In the early years of the epidemic, HIV infections were concentrated in the injecting

drug user population (IDUs). However, over time the risk profile of newly diagnosed

cases has changed (Figure 1-7), and in recent years there has been a steady

increase in the numbers of new diagnoses who are men who have sex with men

(MSM).
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Figure 1-7. Number of reported cases of newly diagnosed HIV in Ireland by risk group

Sources: pre 2000 data [83], from 2000 onwards, HPSC annual reports. *until 2000 “unknown” were
included with “heterosexual”, in 2012 and 2013 “other” were included with “unknown”.

Prevalence

While quite detailed information is available on new diagnoses of HIV particularly
since 2003 (when a voluntary national HIV surveillance system was introduced), less
information is available on the prevalence of HIV in the general population in
Ireland. UNAIDS estimates the figure at between 6,300-10,000 people living with
HIV in 2012 (0.1%-0.2% of the population) [23]. The UNAIDS estimates for countries
with concentrated epidemics rely on accurate information on the size of high risk
groups and the prevalence of HIV within those groups, if these data are lacking the
estimates may not be accurate [84]. A prevalence study of people in care in Ireland
found 3,254 were attending for HIV care in 2009/2010 [85]. The discrepancy
between these figures may be explained by possible inaccuracy of the estimates, as
well as the proportion of people who are undiagnosed or who are not accessing

care.

Information on the prevalence of HIV in the general population is available from the

routine screening of two groups: antenatal women and blood donors. The
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proportion of antenatal women who are HIV positive has been decreasing steadily

since surveillance started from 0.32% in 2002 to 0.14% in 2013 [86]. The reported

prevalence in blood donors is lower, at 0.005% [87]. HIV prevalence in antenatal

populations is generally higher than the general population (as they have, by

definition, had unprotected sex) while the eligibility criteria for blood donation

means that the proportion of new blood donors testing positive is generally lower

than that of the general population.

Various surveys describing the HIV prevalence in different high risk groups have also

been carried out in Ireland (Table 1-1).

Table 1-1. Estimates of HIV prevalence in high-risk populations in Ireland

Population Subgroup Prevalence rate Year Reference
A&E attenders 0.29% 2013 [88]
Prisoners All 2.0% (1.3%-3.0%) 1998 [89]
IDU 3.5% (2.1%-5.5%)
Non-IDU 0.9% (0.3%-1.9%)
IDUs Needle-exchange 14.8% 1991 [90]
clients
Addiction treatment | 16.7% 1997 [91]
centre attendees
Dublin (in treatment | 8.4% 1997 (year of | [92]
and not in treatment) publication)
Self-reported 24.8% 2000 [93]
Addiction treatment | 11% 2001 [94]
centre attendees
A&E attendees 13.8% 2010 [95]
Asylum seekers 2.2% 2000-2003 [87]
1.7% 2004-2012 [96]
MSM Ever tested for HIV 4.8% 2005-2006 [97]
(self-reported) All surveyed 2.5%
Ever tested for HIV 9.5% 2010 [98]
All surveyed 6.0%
Homeless 6% 2005 [99]
Prostitutes Dublin — attending a | 2.5% 1991-1997 [100]

drop-in clinic
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Routine morbidity and mortality data

Between 2005 and 2012 there have been on average 824 (range 664-1,131)
admissions per year containing a diagnosis of HIV, in 23% of these HIV has been the

primary diagnosis (average 186 admissions per year, range 139-287) [101].

HIV/AIDS has only been recorded as a specific cause of death in routine mortality
statistics since 2007, since then (up to 2014) 96 deaths have been attributed to
HIV/AIDS [102-109]. Deaths in people with HIV infection were also reported to the
Department of Health/HPSC through the voluntary HIV surveillance system. By
2011 approximately 505 deaths in people with HIV had been reported from the
start of the epidemic under this system, however not all these deaths were
necessarily HIV-related (personal communication Dr Kate O’Donnell 22/04/2015).
Since 2012 surveillance data is only collected on deaths which occur at the time of

HIV diagnosis.

1.2.4.2 Development and organisation of HIV care in Ireland

In the early 1990s two reports were published which influenced how HIV services
developed in Ireland, one by Comhairle na n-Ospidéal [110] and the other by the

National AIDS Strategy Committee (NASC) [81].

Combhairle na n-Ospidéal

Combhairle na n-Ospidéal was a statutory body set up under the Health Act 1970 to
regulate the appointment of consultant medical staff and to specify the

qualifications for such appointments. It also advised the Minister for health on
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matters relating to the organisation and operation of hospital services (it was
dissolved by the Health Act 2004 and its functions were transferred to the HSE)
[111]. In March 1992 Combhairle na n-Ospidéal published its report “AIDS at

|II

consultant level” [110]. Its terms of reference included making recommendations
“...on mechanisms to improve the management of AIDS patients at consultant level
and to clarify the role of the different specialities in the services for persons who
are HIV positive and/or who have AIDS” [110]. At this time it was government policy
that persons with HIV/AIDS should receive care appropriate to their needs in both
community and institutional settings and that each acute hospital was responsible
for HIV/AIDS cases requiring hospital care in their catchment area [110]. In practice
St James’s hospital (SJH) was seeing the vast majority of AIDS cases at the time of
this report although a small number of cases had been seen in Cork Regional
Hospital (now CUH), the Mater Misericordiae Hospital, Beaumont Hospital, Our
Lady’s Hospital for Sick Children Crumlin (OLHSC), and the Coombe and Rotunda
maternity hospitals. Respite care for AIDS patients was provided in Cherry Orchard
Hospital. SJH became the de facto HIV centre in Ireland as the only consultant in
genitourinary medicine (GUM) in Ireland at that time was based there. In addition
the national haemophilia centre was located in SJH and the hospital’s catchment
area had a high prevalence of injecting drug users [110]. HIV/AIDS patients in other

hospitals were seen by a mixture of physicians, mainly general physicians,

respiratory physicians and gastroenterologists [110].

This report concluded that inpatient care for HIV/AIDS patients should be

concentrated at a small number of large multi-disciplinary general hospitals and

17



recommended the appointment of four additional Infectious Disease (ID)
consultants in the Dublin area (to be shared between SJH, St Vincent’s Hospital, the
Mater Misericordiae Hospital and Beaumont Hospital with sessional commitments
to the public maternity hospitals and Cherry Orchard), as well as ID consultant posts
in both Cork and Galway with consideration for another ID consultant post in
Limerick in the future. The report also recommended the appointment of a GUM
consultant to be based in the Mater Misericordiae Hospital and identified that a

second GUM consultant may be needed in SJH in the near future.

National AIDS strategy Committee

A National AIDS Strategy Committee (NASC) was established in 1991 with a remit
covering care and management (including primary care), surveillance, education
and prevention, and discrimination. Four sub-committees were established to look

at each of these areas, and their first report was published in 1992 [81].

The terms of reference of the Care and Management Sub-committee were “To
consider the development of appropriate arrangements for the care and
management of persons with HIV/AIDS at primary care and hospital levels including
the development of liaison arrangements between the prison, health and welfare
systems. The development of policy recommendations should be carried out in co-
ordination with the Committee on Infectious Diseases in Prisons established by the

Minister for Justice” [81].

The main care-related recommendations of this report were that care for patients

with less advanced disease should be provided in the community, by general
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practitioners with appropriate supports and/or in satellite clinics to be established
outside the hospital setting to provide primary and preventive care for HIV patients
and drug users. Strengthening of community services and additional resourcing of

voluntary agencies was also recommended.

Within a few years of the publication of this report however the landscape of care
required by HIV patients had completely changed, thanks to the development of
HAART, and it was no longer considered feasible for HIV patients to be cared for in
primary care. Routine HIV care needed to be provided in specialist facilities on an
outpatient basis due to the complex drug-treatments and monitoring required [83].
A second NASC report, published in 2000, reviewed the progress on the previous
reports recommendations and reported that four ID consultants had been
appointed since the previous report, one each in SJH, OLHSC and CUH and one
shared between the Mater Misericordiae University Hospital (MMUH) and
Beaumont Hospital [83]. By 2005 there were nine ID/GUM consultants in Ireland,
including one in University College Hospital Galway (UCHG) [112], and an infectious

diseases consultant was appointed in University Hospital Limerick (UHL) in 2008.

In 2012 in Ireland adult HIV-care was provided by six specialist centres, three in
Dublin (SJH, MMUH and Beaumont Hospital) and three located around the rest of
the country (CUH, UCHG and UHL). In 2015 a HIV service was also established in St
Vincent’s hospital. Paediatric HIV care is provided in Our Lady’s Hospital for Sick
Children, Crumlin (OLHSC). Routine care is provided on an outpatient basis by
multidisciplinary teams including at a minimum a consultant in infectious

disease/genitourinary medicine, non-consultant hospital doctors, nursing staff, and
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clerical staff. Some of the centres are also supported by HIV pharmacists and other
allied health professionals (social workers, dieticians etc) [112]. Care is based on
international best-practice guidelines, which are regularly updated in response to
emerging evidence on more efficacious treatments, timing of treatment initiation,

care delivery pathways and cost-effectiveness evaluations.

1.2.4.3 Treatment

The European Medicines Agency (EMA), grants marketing approval for all new
HIV/AIDS treatments through a compulsory centralised procedure which covers all
EU member states [113]. In addition, the Irish Health Products Regulatory Authority
(HPRA) can grant national approval for products that are exempt from the
centralised procedure. The list of drugs currently approved by the EMA and/or the

HPRA for treatment of HIV infection are shown in Table 1-2.

There are currently four generic anti-retrovirals (ARVs) approved for use in Ireland
although only one, nevirapine, appears to be available for sale currently (personal
communication, CUH HIV pharmacist 15/05/2014). The fixed dose combination of
Emtricitabine / tenofovir disoproxil fumarate (Truvada®) is also due to come off

patentin 2017.

20



Table 1-2. List of medications for treatment of HIV infection approved for use in Ireland

[114,115]

Active Substance Authorisation date Notes
First Generic

Multi-class combinations

Abacavir sulfate / dolutegravir sodium / lamivudine | 01/09/2014

Efavirenz / emtricitabine / tenofovir disoproxil 13/12/2007

fumarate

Elvitegravir / cobicistat / emtricitabine / tenofovir 24/05/2013

disoproxil fumarate

Emtricitabine / rilpivirine hydrochloride /tenofovir 28/11/2011

disoproxil fumarate

NRTIs

Abacavir 08/07/1999

Abacavir / lamivudine 17/12/2004

Abacavir (as sulfate) / lamivudine / zidovudine 28/12/2000

Emtricitabine 24/10/2003

Emtricitabine / tenofovir disoproxil fumarate 21/02/2005

Lamivudine 08/08/1996 10/12/2009

Lamivudine / zidovudine 18/03/1998 | 28/02/2011

Stavudine 08/05/1996

Tenofovir disoproxil fumarate 05/02/2002

Zalcitabine 14/04/1994 Withdrawn 30/11/2005

Zidovudine 08/06/1987

NNRTIs

Didanosine 15/09/2000

Efavirenz 28/05/1999 09/01/2012

Etravirine 28/08/2008

Nevirapine 05/02/1998 | 30/11/2009

Rilpivirine hydrochloride 28/11/2011

Protease Inhibitors

Amprenavir 20/10/2000 Withdrawn 29/04/2010

Atazanavir sulphate 02/03/2004

Darunavir 12/02/2007

Darunavir / cobicistat 19/11/2014

Fosamprenavir calcium 12/07/2004

Indinavir sulphate 04/10/1996

Lopinavir / ritonavir 20/03/2001

Nelfinavir 22/01/1998 Withdrawn 23/01/2013

Ritonavir 26/08/1996

Saquinavir 04/10/1996

Tipranavir 25/10/2005

Integrase inhibitors

Dolutegravir 16/01/2014

Elvitegravir 13/11/2013

Raltegravir 20/12/2007

Fusion/Entry Inhibitors

Enfuvirtide 27/05/2003

Maraviroc 18/09/2007

Booster

Cobicistat on silicon dioxide 19/09/2013
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1.3 Cost of providing HIV care

The distribution of healthcare costs has changed as patient outcomes have
improved. The proportion of costs due to in-patient HIV-related care has decreased,
while outpatient (and non-HIV inpatient) costs have changed little and drugs costs

have increased [116].

1.3.1.1 Drug costs

HAART is the single biggest driver of cost. Although the generic manufacture of
some ARVs as well international pressure on drug companies has resulted in a
reduction in the cost of treatment from around US$10,000-15,000 per patient year
in the early HAART era [117] to US$115 per patient year in 2013 in low and middle-
income countries [118]. However, in high-income countries HAART still costs
around €10,000-€15,000 per year per patient for first-line regimens [3,119] and
accounts for between 50%-90% of the total direct healthcare cost of HIV [120-125].
The proportion of total costs due to HAART has also tended to increase over time,
as the proportion of patients on treatment increases and newer (more expensive)
drugs become available [119,124]. As more ARVs are due to come off patent in the
coming years [126] the possible reduction in drug costs by replacing branded drugs
with generic versions appears very appealing [119,127], although concerns exist
about the possible detrimental effect on treatment adherence if branded single

tablet regimens are replaced by generic multi-tablet equivalents.

1.3.1.2 Outpatient costs

Although the unit costs of an individual outpatient visits are low, because the bulk

of HIV care is now provided on an ambulatory basis, the total cost of providing
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ambulatory care often exceeds the cost of in-patient care [123,128]. An effective
and efficient outpatient service is crucial in providing high quality care for chronic
diseases such as HIV, in theory enabling the early identification and treatment of

problems and thereby reducing hospitalisation rates.

Several extensive literature reviews of the costs of HIV in the HAART era have been
carried out [122,125,129-131]. The conclusions from these reviews have been
limited by the difficulties in comparing costs across studies due to differences in
methodology (e.g. types of care and cost components included) and healthcare
systems. These reviews have generally called for better reporting of cost data and

the use of standardised methods [122,125,129,130].

The healthcare costs of HIV increase with more advanced disease [122,129], and
late diagnosis [132,133], age [134] and co-morbidities [135,136] have also been
associated with increased costs. Evidence regarding the role of other factors
(gender, risk group, immigrant status) is less clear [121,137-139]. Although
healthcare factors are also important determinants of health costs, less data are

available on their impact on the cost of HIV care [140].

Modelling studies have projected substantial increases in the cost of providing
treatment and care for HIV patients in the coming years [141,142] due to the
increasing number of people living with HIV as well as expected increases in the use
of second-line and salvage regimens as the patient population becomes more

treatment experienced.
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1.3.1.3 Cost of HIV care in Ireland

One previous study has been carried out reporting the cost of HIV care in Ireland.
This study looked at HIV healthcare utilisation and cost in the early HAART era
(1995-1999) in a single centre in Dublin [143] and documented the changes in
healthcare utilisation patterns associated with the introduction of HAART. They
estimated the total cost of HIV care to be IR£S8,204 per patient year in 1999
(equivalent to approximately €20,000 in 2012), with approximately 50% of all costs

in 1999 due to HAART, 30% due to inpatient care, and 20% to outpatient care [143].

1.3.2 Challenges for the future

HIV services are coming under increasing pressure, due to the sheer volume of
providing routine HIV care combined with the increasing prevalence of age-
associated chronic diseases [144]. HIV services will need to become more efficient
in order to cope with the anticipated increases in demand without compromising

patient care. It is currently unclear how this can best be achieved.

Evidence from resource-limited settings has suggested that HIV treatment can be
successfully, and potentially cost-effectively, delivered in a variety of settings
and/or by differing cadres of health care workers [55,145-147]. While in developed
countries, there have been calls for increased involvement of primary care in the
routine care of HIV patients [148,149] in line with models of care for non-
communicable chronic diseases [150]. However, a recent review found very limited
data supporting the clinical effectiveness or acceptability of HIV shared care in
developed countries and none of the included studies reported comprehensive cost

implications [50]. Reviews of other HIV health service interventions have reported
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evidence supporting the effectiveness of some types of interventions aimed at
medication adherence [151,152], linkage and/or retention in care [153,154] and
decision support/clinical information systems [155]. Again however data on the

cost implications of these interventions is very limited [58,146,151,156,157].

Other approaches for reducing costs while maintaining existing service
configurations, have been suggested in terms of both reducing the cost of
treatment [119,127,158-162] and reducing the cost of laboratory and/or clinical
monitoring [77,119,146,157]. The underlying assumption of these approaches is
that patient outcomes would not be affected by changes in regimens prescribed
and/or reductions in monitoring. In reality full economic evaluations including both
clinical and cost data need to be performed for the cost-effectiveness of these
interventions to be established. As data on clinical effectiveness and costs may not
be generalizable from one setting to another [163] it is important that local data on
unit costs and current resource use be available in order to accurately assess the

impact of such changes.

1.4 Overview of the thesis

Healthcare providers are now looking for innovative ways of improving the
efficiency of their HIV services, in order to continue providing high quality care in
the context of increasing demands but finite resources. In particular interest is
growing in finding more efficient ways of delivering routine care to the large

proportion of stable, virally suppressed patients.
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While clinical need is a major determinant of the resources used by an individual
patient, factors at all levels, patient, hospital and health system, can influence the

cost of providing that healthcare.

High quality information on current service delivery models, resource utilisation
patterns and cost of providing outpatient HIV care is vital in order to evaluate the
financial impact of changes in the disease epidemiology and/or organisation of or
services. Extrapolation from published international costing and burden of illness
studies to the Irish setting introduces uncertainty into the outcomes, and may
diminish the validity and rigour of future cost-effectiveness analyses that should
rely on robust costing inputs specific to this setting. This may have a material
impact on decision-making. The current, overall cost to the state of HIV disease in
Ireland is unknown, although reliable individual constituents such as drug costs are
available. While care in Ireland is based on international best-practice, anecdotal
information suggests that there are subtle variations in management between
centres. In light of the changing epidemiology of HIV, and the possibility of changing
clinical management, it is vital that accurate cost data are available to enable

appropriate planning of HIV services in Ireland for the future.

This thesis describes current use and cost of hospital care by HIV patients in Ireland,
and explores some of the patient and clinic level factors influencing the current cost

of HIV care.
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1.4.1 Aim and objectives

The aim of this study is to describe and explore the determinants of the resource

use and cost of ambulatory HIV care in Ireland.

This thesis has five primary objectives.

Primary objectives:

1.

To estimate the number and age breakdown of HIV patients in care in
Ireland in 2012, and to generate short-term predictions of the number and
age breakdown of HIV patients in care up to the year 2020.

To systematically identify and describe the determinants of the use of
outpatient HIV services in the HAART era.

To identify HIV and non-HIV related hospital utilisation patterns and cost by
HIV patients

To estimate the total cost of providing an outpatient HIV service from the
health service provider perspective, and to identify associated patient
factors.

To generate a national estimate of the annual cost of outpatient HIV care

taking into account local variation in service delivery.

1.4.2 Clarification of researcher’s role

This is an original piece of research, carried out for my PhD with the supervision and

guidance of Prof Mary Horgan, Prof Colm Bergin and Prof John Browne.

| was responsible for applying for and receiving ethical approval from the relevant

hospital ethics committees.
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For the systematic review, | was responsible for developing search criteria,
managing search retrievals, screening articles for possible inclusion, critically

appraising relevant articles, and performing the review.

| performed the manual data extraction and data entry of the utilisation data for
the micro-costing study. Data from the activity based costing system of CUH was
extracted and provided to me in electronic form by Mr Andrew Murphy in CUH

finance department.

| performed all statistical analysis reported in this thesis, and | drafted the

manuscripts for all included papers.
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2 Estimation of the size and age of the HIV population in care
in Ireland
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2.1 Abstract

Little data are currently available on the number of people accessing HIV care in
Ireland and the rate at which the population is growing. Although Ireland has had a
case-based reporting system in place since 2002, modelling of the prevalence of HIV
infection in Ireland has been hampered historically by a lack of data such as age at
diagnosis, CD4 count at diagnosis, proportion of patients on treatment and
mortality data. The aim of this chapter is to estimate the number and age
breakdown of HIV patients in care in Ireland in 2012, and to generate short-term
predictions of the number and age breakdown of HIV patients in care up to the year

2020.

We developed a simple model based on the numbers of cases diagnosed, mortality
rates (general and HIV) and loss to follow-up. Four variations of the model were
developed using different combinations of estimated age at diagnosis and
published HIV mortality rates. The results of all models were compared with
observed data. Uncertainty in the model estimates were investigated using one-

way sensitivity analysis.

The final selected model estimated that there were 3,820 patients in care in Ireland
in 2012, varying from 3,668 to 4,134 on sensitivity analysis. Assuming the number
of new cases diagnosed annually remains at current levels the total number of
patients in care will increase by 20%, to 4,607, by 2020. The age of patients in care
was estimated to be increasing by nearly 0.5 years annually, and the proportion of

patients 250 years of age will increase from 18% in 2012 to 30% in 2020.
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Despite considerable limitations in the data available, the estimates generated
provide a useful basis for estimating the likely epidemiological changes to the

population of HIV patients in care in the coming years.
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2.2 Introduction

The number of new cases of HIV in Ireland has been relatively stable since the early
2000s, with around 300-400 new cases of HIV being diagnosed each year [164]. The
prevalence of HIV in the general population is currently estimated to be between
0.2%-0.6% [165,166]. However this is expected to increase in the coming years due
to the much improved life-expectancies of HIV patients on HAART. In addition to
the expected increase in the volume of patients requiring care, it is also anticipated
that the care required will become more complex due to the high rates of multi-
morbidity and poly-pharmacy associated with ageing of the HIV population. In the
US it has been estimated that the proportion of people over 50 is increasing by
1.5% per year, and that by 2020 over half of HIV cases will be over 50 [167], while in
Australia it has been estimated that over 40% of people living with HIV will be over
55 by 2020 [141]. A recent modelling study in the Netherlands estimated that by
2030 73% of HIV patients on treatment will be over 50 and that over 80% of HIV
patients on treatment will have at least one, and 28% have at least three, non-

communicable chronic diseases [144].

There is widespread concern about the consequences such epidemiological changes
will have, not just on HIV services, but also other services such as those providing
care for cardiovascular and renal disease [168], cancers [169], organ transplants

[170,171] and geriatric medicine [172].

The aim of this chapter is to estimate the number and age breakdown of HIV
patients in care in Ireland in 2012, and to generate short-term predictions of the

number and age breakdown of HIV patients in care up to the year 2020.
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2.3 Methods

2.3.1 Model structure

The number of people in care in any given year is influenced by the number of
people in care the previous year, the number of new diagnoses that year, the
number of people who are lost-to-follow-up (temporary or permanent), and the

number of deaths (both non-HIV and HIV-related mortality).

A simple deterministic model was created in Microsoft Excel® to calculate the
number of patients in care at the end of each year in single year age bands, based
on the numbers of patients diagnosed in each age band, the number of patients
alive and in care at the end of the previous year for the preceding age band, the
estimated number of deaths (general mortality and additional mortality due to HIV)

and the estimated proportion of patients lost-to-follow-up each year.

Due to limitations in the availability of Irish age at diagnosis and mortality data
several variations of the model were created using different estimates for age at

diagnosis and mortality.

2.3.1.1 Model 1

This model used published excess HIV mortality rates to estimate the number of

HIV related deaths. The calculation used in Model 1 was as follows:

Age band=,

Year=;

Rate of loss-to-follow-up =L
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Number of people diagnosed in year i in age-group x=Diy

Number of people remaining in care at the end of year j-1 in age group x-1 who age

into age group x in year i = Nji.gyx-1) X (1-L) =Pix
Annual age specific general mortality rate= M
Annual excess mortality rate=E

Number of people in care at the end of year =N

n

Ny, = Dy, — (Dix X M) + (Dix X E)
-1

2

+ P — (Pix X Myy) — (Pix X E;)

X

2.3.1.2 Model 2

This model did not estimate the number of HIV deaths using excess mortality rates,
instead the number of HIV related deaths per year by age group as estimated by
the Global Burden of Disease project were used [173]. The calculation in Model 2

was as follows:

Age band=,

Year=;

Rate of loss-to-follow-up =L

Number of people diagnosed in year i in age-group x=Djy

Number of people remaining in care at the end of year j-1 in age group x-1 who age

into age group x in year i = N(iz)x-1) % (1-L) =Pi

Annual age specific general mortality rate= M
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Age specific number of deaths (GBD)=S

Number of people in care at the end of year =N
- (Diy X M)
ZNix = Dix_%'kpix_ (Pix X M) — Six
x=1

2.3.2 Sources of data

2.3.2.1 Incidence data

Since tests for HIV antibodies became available in 1985, the majority of
confirmatory HIV testing in Ireland has been performed by the National Virus
Reference Laboratory (NVRL) and from 1985-2002 the NVRL collated all confirmed
HIV diagnoses (including confirmatory testing carried out at other laboratories) and
reported them to the Department of Health [81,83]. This surveillance was
performed on a voluntary basis and it is likely that there were issues with duplicate
reporting of cases in this system (the NVRL laboratory information system is a
sample-based rather than a person-based system, and samples would frequently

have been sent without full names for confidentiality reasons).

In 2001, following a recommendation by the National AIDS Strategy Committee [83]
a voluntary case-based reporting system was introduced, administered by the
National Disease Surveillance Centre (now the HPSC). This case-based system
collected patient level data on the demographic and clinical characteristics of newly

diagnosed HIV cases (Figure 2-1).

In 2012 HIV became a statutorily notifiable disease [174]. Named patient data is
now reported to the HPSC via the computerised infectious disease reporting system

(CIDR), similar to other notifiable diseases.
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Figure 2-1. Number of new HIV diagnoses in Ireland, 1985-2014. Sources of data 1985-
1999 NASC[83], 2000-2014 HPSC annual reports.

2.3.2.2 Age distributions at diagnosis

In order to estimate the age profile of people living with HIV in Ireland it is
necessary to have the age distribution, in single years, of newly diagnosed cases.
However complete patient level data including age at diagnosis is only available

from the HPSC from 2003.

In order to estimate the age distributions of cases diagnosed before 2003 two

methods were used.

2.3.2.2.1 Method A
Pre-1992

Although the majority of HIV confirmatory testing has been carried out by the NVRL

since tests for HIV became commercially available due to changes in the laboratory
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information system, it is not possible for the NVRL to extract data on tests

performed before 1992.

The small number of studies reported in the literature from this time were mostly
restricted to sub-groups of HIV cases, such as IDUs, and no information was given
regarding age at diagnosis [90,175]. One survey of HIV positive patients attending
the GUM clinic in St James Hospital between 1989-1991, reported a mean age of
participants of 27 years for female IDUs, 29 years for male IDUs and 30 years for
MSMs [176]. In this study participants had been diagnosed an average of 2 years. In
the absence of other data, the mean and standard deviation of the age at diagnosis
was estimated by subtracting the mean number of years since diagnosis from the

mean age at the time of the study reported by Comiskey [176].

To take into account the uncertainty in both the mean age at the time of the study
and the mean years since diagnosis the mean age at diagnosis was estimated using
a Monte Carlo simulation (1,000 iterations). The mean age at diagnosis (and
standard deviation) generated by the Monte Carlo simulation were used to

estimate the ages of cases diagnosed between 1985 and 1991.

1992-2002

Data was obtained from the NVRL on the age of patients at the time of the first HIV
positive test recorded in their laboratory system between 1992 and 2002. The NVRL
extracted all positive HIV tests 1992-2002 and this list was de-duplicated keeping
only first positive sample by date. All positives in babies up to 9 months old were

also removed as the positive result may have been due to maternal antibodies.
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Weak HIV positives were manually checked for subsequent confirmed positive HIV

result. Results with no information on age were excluded.

The mean age and standard deviation of this NVRL data was used to construct
estimates of the ages of diagnosed cases 1992-2002 based on the total number of

new diagnoses notified [83].

One important limitation that should be mentioned is that as it was not possible to
extract data on samples which tested HIV positive before 1992, it is likely that some
of the patients with positive samples included in this extraction would have been

diagnosed previously, resulting in an over estimation of the mean age at diagnosis.

2003-2014

Data on the number of cases in single year age bands were obtained from HPSC for

cases diagnosed 2003-2014.

2014-2020

The number and age-breakdown of new cases each year 2015-2020 was assumed
to be an average of the number of cases notified in the previous five years (2010-

2014).

2.3.2.2.2 Method B

Due to concerns about the accuracy of these estimated age distributions,
particularly as the age at diagnosis between 1992 and 2002 data was likely to be
overestimated, time series analysis of the mean age at diagnosis 2003-2014 was
used to predict the mean age of diagnosis each year from 1985 to 2020 (Figure 2-2).

The predicted age in combination with the average standard deviation of ages of
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cases notified to the HPSC 2003-2014 (mean of the standard deviation was 10.68,
range 9.13-13.89) were used to construct age distributions of cases in single-year

age groups for years up to 2002.
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Figure 2-2. Observed and predicted mean age at diagnoses 1985-2020, predicted ages
based on time series analysis.

2.3.2.3 Loss-to-follow-up

There is no routine data available in Ireland on loss-to-follow-up. In the UK, it was
found that approximately 10% of patients who attend in a given year do not attend
care the following year [79], on further investigation 5% of these were considered
lost-to-follow-up, with 4% subsequently attending care in a subsequent year
(intermittent attenders), while less than 2% had died. A similar annual loss-to-
follow up was also reported by EuroSIDA, a multi-centre prospective observational

study of HIV patients in Europe [177].
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No national data is available in Ireland on loss-to-follow up. In order to estimate if
5% would be a reasonable estimate of loss-to-follow-up in Ireland data on the
number of patients attending each year was extracted from a clinical database of
viral load results maintained in CUH. Between 1997, when the unit was established,
and 2012 the proportion of patients who attended in a given year (as indicated by
the presence of at least one recorded viral load result) but who did not attend care
the following year was 12% (Table 2-1). On average 7% of patients who attended in
a given year had no further viral loads recorded (i.e. were lost-to-follow-up in CUH)
while 5% re-attended in a subsequent year. Although the 7% of patients who no
longer attended CUH is higher than the estimates of loss-to-follow-up reported in
the UK [79] and EuroSIDA [177] as these data were from a single centre it was not
possible to differentiate between patients who transferred to another centre (i.e.
remained in care) and those who dropped completely out of care (either
permanently or temporarily). Data from a study in SJH found a cumulative loss to
follow up (failure to attend the clinic for more than a year) of 11% over the period

2007-2014 (personal communication Dr Sarah O’Connell, 11/02/2016).

2.3.2.4 Mortality data

Data on the number of deaths due to HIV/AIDS in Ireland are not thought to be very
reliable. Particularly in the early years of the epidemic, when no effective treatment
was available the number of deaths attributed to HIV/AIDS is thought to be

underestimated due to the considerable stigma attached to a HIV diagnosis.
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Table 2-1. Loss-to-follow up in CUH, based on clinic viral load (VL) database.

Year Number of | Number of % with a VL % with % no
patients patients with at recorded the subsequent | subsequent
with at least one VL following year | VLs VLs recorded
least one recorded the recorded
VL following year

1997 13 13 100% 0% 0%

1998 42 37 88% 5% 7%

1999 61 49 80% 15% 5%

2000 76 56 74% 25% 1%

2001 91 67 74% 5% 21%

2002 144 123 85% 6% 9%

2003 178 156 88% 3% 9%

2004 187 167 89% 2% 9%

2005 214 193 90% 2% 7%

2006 244 216 89% 2% 9%

2007 261 242 93% 2% 5%

2008 312 284 91% 2% 7%

2009 340 322 95% 1% 4%

2010 367 330 90% 1% 9%

2011 375 346 92% 0% 8%

2012 388 - - - -

Average 88% 5% 7%

2.3.2.4.1 Routine national mortality data

Routine mortality data including cause of death is collated from death certificates

by the Central Statistics Office (CSO) in Ireland. Data on age-specific general

mortality rates in 5-year age groups, 1980-2013 were downloaded from the Health

Well website [178].

HIV/AIDS mortality

Deaths due to HIV/AIDS have only been specifically coded as an underlying cause of

death since the introduction of ICD-10 coding by the CSO in 2007. Prior to that,

HIV/AIDS deaths were coded to an umbrella code (ICD-9 279.8 “Other specified

disorders involving the immune system”) not specific to HIV/AIDS and which may

contain non-HIV/AIDS deaths (CSO personal communication, 24/11/2015).
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Table 2-2. Number of deaths with an underlying code of ICD9 279.8 or ICD10 B20-B24
(CSO), and number of deaths in people with HIV/AIDS reported to the HSPC

Routine mortality data Deaths in people with HIV/AIDS
Year Number of Code and source Number of Notes

deaths deaths
1985 1 Underlying cause of | 4 Deaths reported
1986 1 death ICD9 279.8 5 to HPSC in
1987 2 (other specified 13 patients with
1988 6 disorders involving 9 HIV/AIDS, death
1989 9 the immune 22 may or may not
1990 8 mechanism) Source, | 18 be HIV/AIDS
1991 16 personal 26 related. Personal
1992 28 communication 44 communication
1993 a1 CSO, 24/11/2015) 38 HPSC 10/12/2015.
1994 29 39
1995 51 50 * deaths at time
1996 33 33 of diagnosis only
1997 | 15 11 reported
1998 13 11
1999 18 17
2000 5 10
2001 10 13
2002 11 10
2003 17 5
2004 15 27
2005 8 25
2006 7 15
2007 15 Underlying cause of | 14
2008 14 death ICD10 B20- 5
2009 13 B24, HIV/AIDS [102- | 8
2010 13 109] 6
2011 14 15
2012 12 1*
2013 6 3*
2014 9 1*

(Note: for 2001-2006, deaths coded as ICD9 279.8 were reported in the CSO Annual Vital
Statistics Reports as deaths due to HIV/AIDS)

2.3.2.4.2 Surveillance data

As part of the voluntary HIV/AIDS surveillance system the Department of Health

collated the number of HIV/AIDS cases and deaths from 1982 until this function was
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transferred to the HPSC in 2000 [83]. In the voluntary case-based reporting system
which operated between 2001 and 2011, clinicians were also requested to report

the details of deaths in their HIV/AIDS patients.

Up to 2011 505 deaths (8% of all notifications, including 12 deaths with an
unknown year of death) in people with HIV had been reported to HPSC (Table 2-2),
however not all these deaths were necessarily HIV-related (Dr Kate O’Donnell,
personal communication 22/04/2015). Since 2012 only information on deaths

reported at the time of diagnosis has been collected by the HPSC [82].

2.3.2.4.3 Longitudinal studies

Many longitudinal studies have reported mortality rates in HIV positive populations
in developed countries. These mortality rates have dropped dramatically since the
widespread introduction of HAART from pre-HAART mortality ranging from 50-100
deaths per 1,000 person years [179-182] to around 10-25 deaths per 1,000 person

years in the HAART era [179,181-187].

As no data on the rate of excess mortality in the Irish HIV population are available,
the excess mortality rates reported by a large multi-national collaboration of HIV
seroconverter cohorts (CASCADE), mainly located in European countries [188], were
applied to the Irish HIV population (Table 2-3). This study was chosen as it reported
excess mortality rates with 95% confidence intervals for a range of years covering

pre, early and late HAART eras.
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Table 2-3. Excess mortality rates reported by CASCADE [188]

Excess mortality rate 95% ClI Years applied
(per 1,000 py)
Pre-1996 40.8 38.5-43.0 All years pre 1996
1996-1997 314 28.5-34.2 1996-1997
1998-1999 11.9 10.2-13.5 1998-1999
2000-2001 9.5 8.1-10.9 2000-2001
2002-2003 8.5 7.1-9.9 2002-2003
2004-2006 6.1 4.8-7.4 2004-2020
Total 20.7 19.9-21.6

To assess the likely generalizability of these excess mortality rates to the lIrish
context the age structure of the CASCADE participants were compared to the
estimated age distributions of the Irish notification data (see Figure 2-3). The age
composition of the cohort was reasonably similar to the age structure of notified
cases in Ireland, however, on )(2 testing the proportions in each age group (as
estimated by both method A and B above) were all significantly different than the
CASCADE participants for the equivalent time periods. One possible explanation is
that as the CASCADE collaboration only included seroconverter cohorts, the
patients included in these cohorts would tend to be diagnosed earlier (therefore

younger) compared to the general HIV population.

In addition, a greater proportion of Irish notifications were females compared to
the proportion of females in the CASCADE cohorts (37% female between 2000-2014
v 22% female in CASCADE). There were also some differences in risk groups, with
Irish notification data having comparatively higher proportions of IDUs and a lower

proportion of MSMs [83,188,189].
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Figure 2-3. Comparison of age distribution of CASCADE collaboration and estimated Irish
notification data
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2.3.2.4.4 Modelled estimates

The Global Burden of Diseases, Injuries and Risk Factors Study (GBD) is an
international collaboration, led by the Institute for Health Metrics and Evaluation
(IHME) at the University of Washington. Its purpose is to systematically quantify
levels and trends in mortality, disability, disease burden, life expectancy and risk
factors at global, regional and national levels. GBD (2013) HIV mortality and
incidence estimates were based primarily on a modified version of the UNAIDS
Spectrum model [190], which is a compartmental HIV progression model (an
illustration of which is shown in Figure 2-4). For countries with concentrated
epidemics the HIV incidence data required by the Spectrum model have historically
been generated based on data on specific high risk groups (the percentage of the
population and the prevalence of HIV in each group). These data, however, are
often lacking and an alternative is to track the epidemic through deaths reported in
the vital registration systems. Vital registration data often underestimate the
number of HIV deaths as deaths may be misclassified or assigned to immediate or
intermediate causes of death (i.e. garbage codes) rather than the underlying cause

of death.

Attempting to address these limitations, the GBD study generates adjusted HIV
mortality estimates by redistributing the number of deaths coded under “garbage
codes” (some of the redistribution is proportional, some is based on statistical
methods, and some is based on evidence from the literature [190]) and correcting
for misclassification (using a method developed by Birnbaum and colleagues [191])

and uses these estimates to calibrate their modified Spectrum model [190].
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Figure 2-4. Diagram of Spectrum/Estimation and Projection Package (EPP) model [192].

The estimated cumulative number of HIV deaths in Ireland produced by this

methodology was around 470 by 2013 (estimated range 338-646)[173] (Figure 2-5).

GBD estimated the number of HIV/AIDS deaths in Ireland was between 12 and 25 in

2013 [190] compared to 3 deaths reported to the HPSC [82] and 6 deaths reported

by the CSO [193].

For 2014-2020, the average of the GBD estimated number of deaths per year for

the preceding 5 years (2009-2013) was used.
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Figure 2-5. GBD estimated number (range) of HIV/AIDS deaths per year 1980-2013 ([173]
data downloaded 21/4/2015)

2.3.3 Model validation

There is currently no routinely collected data on the number of patients in care. A
prevalence study was carried out in 2009/2010 which identified that there were
3,254 patients accessing care at that time [85]. The total number and age
distribution of patients in care in 2009/2010 was compared to the estimated total
numbers and age distributions generated by the various models. x* tests were used
to test the significance of differences between the proportions of patients in each

age group as estimated by the various models to the observed data.

2.3.4 Sensitivity analysis

Uncertainty in the model estimates were investigated using one-way sensitivity
analysis varying the mean age at diagnosis and proportion of patients lost-to-
follow-up annually, based on the 95% confidence intervals of source data. The

annual number of deaths was varied based on the difference between the total
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number of deaths in Ireland per year as estimated by the GBD and UNAIDS

(spectrum) estimates.

2.4 Results

2.4.1 Model 1a

Model la: the number of deaths per year in each age group estimated using
published excess mortality rates [188]. The age distributions of cases each year was
estimated using method A (see section 2.3.2.2.1 above), Figure 2-6. The 95%
confidence intervals of the published excess mortality rates [188] were used to

generate alternative estimates given low/high excess mortality (Table 2-4).

Model 1a
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Figure 2-6. Estimated age distribution of HIV cases in care, 1985-2020 model 1a, mean
mortality estimate
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Table 2-4. Estimated total number of people in care, by age group, 2012 and 2020, model

la
Age group | 2012 2012 (low 2012 (high 2020 2020 (low 2020 (high
mortality) mortality) mortality) mortality)
<20 59 59 59 54 54 53
20-29 477 480 474 449 451 447
30-39 1,419 1,431 1,408 1,347 1,359 1,335
40-49 1,181 1,196 1,167 1,469 1,490 1,449
50-59 558 568 547 915 933 898
60-69 132 134 130 327 349 332
70+ 18 18 18 79 67 64
Total 3,845 3,887 3,803 4,641 4,703 4,580

2.4.2 Model 1b

Model 1b: number of deaths per year in each age group estimated using published

excess mortality rates [188]. The age distributions of cases each year was estimated

using method B (see section 2.3.2.2.2 above) Figure 2-7. The 95% confidence

intervals of the published excess mortality rates [188] were used to generate

alternative estimates given low/high excess mortality (Table 2-5).
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Figure 2-7. Estimated age distribution of cases in care 1985-2020, model 1b, mean
mortality estimate
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Table 2-5. Estimated total number of people in care, by age group, 2012 and 2020, model

ib
Age group | 2012 2012 (low 2012 (high 2020 2020 (low | 2020 (high
mortality) mortality) mortality) | mortality)

<20 134 135 133 73 73 72
20-29 570 574 566 413 416 410
30-39 1,206 1,217 1,195 1,154 1,166 1,143
40-49 1,204 1,218 1,190 1,555 1,575 1,535
50-59 580 589 571 1,036 1,054 1,019
60-69 140 143 137 362 370 354
70+ 11 11 11 48 50 47
Total 3,844 3,887 3,803 4,641 4,704 4,581

2.4.3 Model 2a

Model 2a: number of deaths per year in each age group as estimated by GBD [173].

The age distributions of cases each year was estimated using method A (see section

2.3.2.2.1 above), Figure 2-8. The 95% confidence intervals of the GBD estimates

were used to generate alternative estimates given low/high estimated number of

deaths (Table 2-6).
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Figure 2-8. Estimated age distribution of cases in care 1985-2020, model 2a, mean
mortality estimate
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Table 2-6. Estimated total number of people in care, by age group, 2012 and 2020, model

2a
Age group | 2012 2012 (low 2012 (high 2020 2020 (low | 2020 (high
mortality) mortality) mortality) | mortality)

<20 61 61 61 47 47 47
20-29 388 391 385 364 367 359
30-39 1,396 1,410 1,370 1,294 1,308 1,274
40-49 1,260 1,286 1,222 1,547 1,580 1,503
50-59 671 701 631 1,009 1,045 963
60-69 150 162 123 423 445 384
70+ 31 34 28 91 101 77
Total 3,957 4,045 3,820 4,775 4,893 4,607

2.4.4 Model 2b

Model 2b: number of deaths per year in each age group as estimated by GBD [173].

The age distributions of cases each year was estimated using method B (see section

2.3.2.2.2 above), Figure 2-9. The 95% confidence intervals of the GBD estimates

were used to generate alternative estimates given low/high estimated deaths

(Table 2-7).
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Figure 2-9. Age distribution of cases in care 1985-2020, model 2b, mean mortality

estimate
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Table 2-7. Estimated total number of people in care, by age group, 2012 and 2020, model

2b
Age group | 2012 2012 (low 2012 (high 2020 2020 (low | 2020 (high
mortality) mortality) mortality) | mortality)

<20 124 124 124 60 60 60
20-29 583 587 576 421 423 417
30-39 1,237 1,252 1,211 1,183 1,195 1,158
40-49 1,235 1,262 1,197 1,593 1,622 1,551
50-59 585 611 542 1,065 1,101 1,018
60-69 141 159 120 367 390 333
70+ 18 20 13 70 74 57
Total 3,923 4,015 3,783 4,759 4,865 4,594

2.4.5 Comparison of model results for 2012

The use of GBD estimates of the number of deaths (i.e. models 2a and 2b) resulted

in a slightly higher estimated number of patients in 2012 compared to the models

using published excess mortality rates (models 1a and 1b), see Table 2-8. While the

use of data-based age estimates (method A) rather than predicted mean age

estimates to reconstruct the age breakdown of diagnosed cases (method B)

resulted in a more pronounced peak of cases in the 30-39 year age group in 2012

(Figure 2-10).

Table 2-8. Comparison of estimated number of patients attending care in 2012, produced
by models 1a, 1b, 2a and 2b.

Age Model 1a (high- Model 1b (high- Model 2a (high-low Model 2b (high-
group low mortality) low mortality) mortality) low mortality)
<20 59 (59-59) 134 (133-135) 61 (61-61) 124 (124-124)
20-29 477 (474-480) 570 (566-574) 388 (385-391) 583 (576-87)
30-39 1,419 (1,408-1,431) | 1,206 (1,195-1,217) 1,396 (1,370-1,410) | 1,237 (1,211-1,252)
40-49 1,181 (1,167-1,196) | 1,204 (1,190-1,218) 1,260 (1,222-1,286) | 1,235 (1,197-1,262)
50-59 558 (547-568) 580 (571-589) 671 (631-701) 585 (542-611)
60-69 132 (130-134) 140 (137-143) 150 (123-162) 141 (120-159)
70+ 18 (18-18) 11 (11-11) 31 (28-34 18 (13-20)
Total 3,845 (3,803-3,887) | 3,844 (3,803-3,887) 3,957 (3,820-4,045) | 3,923 (3,783-4,015)
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Figure 2-10. Comparison of estimated age breakdown of cases in care 2012, model 1a, 1b

2a and 2b.

2.4.6 Model Validation

The only available data on the number and age profile of patients attending HIV

care in care Ireland is from a national prevalence study carried out in 2009/2010

[85]. The average age distribution for 2009 and 2010 as estimated by the various

models were tested against the observed age distribution (Table 2-9) and the age

distributions were all found to be significantly different, apart from model 2a (high

mortality). The total number of patients in care in 2009/2010 as estimated by this

model (the final model) was 3,510 (average of 2009 and 2010) compared to 3,254

patients identified in the prevalence study carried out by Tuite et al. [85]. While this

appears to be quite a large difference, 8% higher than the number of patients

observed in the prevalence study, that study did not include private patients.
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Table 2-9. Comparison of averaged 2009 and 2010 model results to observed data

Age Observed | 1a 1la low 1a high 1b 1b low 1b high 2a 2alow 2a high 2b 2b low 2b high
group mortality | mortality mortality | mortality mortality | mortality mortality | mortality
(years)

15-25 | 4.72% 6.48% 6.45% 6.51% 11.32% 11.27% 11.36% 5.05% | 4.96% 5.21% 11.26% | 11.00% 11.54%
26-35 | 30.10% 33.46% | 33.33% 33.58% 28.33% 28.26% 28.40% 30.62% | 30.14% 31.21% 28.46% | 28.07% 28.87%
36-45 | 39.36% 35.26% | 35.25% 35.26% 34.29% 34.28% 34.29% 35.93% | 35.77% 36.26% 34.38% | 34.15% 34.74%
46-55 | 20.31% 18.90% | 19.04% 18.76% 19.79% 19.85% 19.73% 21.85% | 22.16% 21.54% 19.65% | 19.92% 19.23%
56-65 | 4.32% 4.99% 5.01% 4.96% 5.53% 5.57% 5.48% 5.36% | 5.65% 4.75% 5.36% 5.85% 4.96%
66+ 1.17% 0.91% 0.92% 0.91% 0.75% 0.76% 0.74% 1.19% | 1.31% 1.02% 0.90% 1.01% 0.65%

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.041 0.009 0.159 <0.001 <0.001 <0.001

(Source of observed data personal communication Dr Helen Tuite, 6/12/2015)




2.4.7 Final model results

The age distribution of cases in care each year as estimated by the final model selected is
shown in Figure 2-11. The model estimates the total number of people in care has been
increasing by 3%-4% each year between 2010-2014, and that this number will continue to
increase by about 2% each year from 2015-2020 (Figure 2-12). The average age of patients
in care has increased by an average of 0.49 years annually over the last 10 years (2005-
2014) (Figure 2-13), and the proportion of patients >50 years is estimated to increase from

18% in 2012 to 30% in 2020.

The proportion of patients aged >50 years in Ireland appears lower than that reported by
some other developed countries (Figure 2-14). The differences between countries can be
explained by variations in the definitions (e.g. patients diagnosed vs patients in care) and
methodologies (surveys vs modelling) used as well as by underlying differences in the age
structure of the population and HIV epidemiology. However, it does appear that the rate at

which the proportion of older patients is increasing is consistent across countries.
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Figure 2-11. Age distribution of patients in care, final model
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Figure 2-14. Proportion of people living with diagnosed HIV (US and Australia) or in care for HIV
(Ireland and UK) aged 250 years (Australia 255 years), 2001-2013 (Sources of data: US, CDC
surveillance reports for years 2004, 2008, 2009, 2011, and 2013 [194]; UK, HIV in the UK reports for
years 2011, 2013 and 2014 available at https://www.gov.uk/government/statistics/hiv-in-the-
united-kingdom ; Australia [195].)
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2.4.8 Sensitivity Analysis

One way sensitivity analysis of the final model was performed, varying the mean age at

diagnosis (pre-2003 only), loss-to-follow-up and annual number of deaths.

Age at diagnosis

The lower and upper bounds of the 95% confidence intervals of the mean age at diagnosis
for the years pre-1991 (based on the results of the Monte Carlo simulation) and 1992-2002
(based on NVRL first positive samples) were used to construct alternative age distributions

of notified cases for those years.

Loss-to-follow-up

Loss-to-follow-up was varied based on the 95% confidence intervals (4%-6%) of the rate of

loss-to-follow up, calculated based on data reported by Rice et al. (2011) [79].

Number of deaths

The estimated number of deaths used in the base case model was the higher bound of the
GBD estimates. The GBD methodology tends to result in a lower number of deaths
compared to UNAIDS (Spectrum) estimates [190]. For sensitivity analysis the total estimated
number of AIDS-related deaths in Ireland (1990-2014) as estimated by UNAIDS [26] was
compared to the total number of HIV/AIDS deaths in Ireland as estimated by the GBD
project [173] (Figure 2-15). The proportional difference between the upper bound of the
GBD estimates and the mean UNAIDS estimate were calculated for each year that estimates
from both sources were available (1990-2013), and the number of deaths in all age groups
were multiplied by that proportion. The 1990 proportional difference was applied for years

before 1990 and the proportional difference in 2013 was applied to years after 2013.
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The results of all the sensitivity analyses performed are shown in Table 2-10. The results

were most sensitive to variation in the estimate of loss-to-follow up, with a variation of £1%

resulting in a difference of +t8% from base case estimates in 2012. The mean age and

proportion 250 years of age varied relatively little on sensitivity analysis.
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Figure 2-15. Comparison of GBD and UNAIDS (spectrum) estimates of number of HIV/AIDS deaths
in Ireland 1990-2013 (UNAIDS data downloaded 8/12/2015)
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Table 2-10. Results of one-way sensitivity analysis

Total number | Mean age % patients Total number | Mean % Total Mean age of | % patients
of patientsin | of patients | ages 250 years | of patients age of patients number | patients 2020 | ages 250 years
care 2009/2010 | 2009/2010 2012 patients | ages 250 | of 2020
2009/2010 2012 years patients
2012 2020
Base case 3,510 39.5 16% 3,820 40.8 20% 4,607 44.1 31%
Lower estimate of mean 3,507 39.1 15% 3,811 40.5 19% 4,605 44.0 30%
age pre 2003
Higher estimate of mean 3,516 39.8 18% 3,824 41.1 22% 4,609 443 31%
age pre 2003
Lower estimate of annual 3,774 39.7 17% 4,134 41.1 21% 5,109 44.6 33%
loss-to-follow-up (4%)
Higher estimate of annual | 3,274 39.2 16% 3,530 40.5 19% 4,168 43.6 29%
loss-to-follow-up (6%)
Total number of deaths 3,351 39.3 16% 3,599 40.5 20% 4,208 43.6 29%

decreased/increased to
UNAIDS estimate




2.4.9 Exploratory modelling by risk group

Different ageing patterns are likely to occur in the different risk groups due to the

epidemiological differences between these groups (e.g. in mean age of infection

and mortality rates etc [188,196-198]).

In Ireland, individual level data on the risk factor and ages of diagnosed cases has

only been available since a case-based voluntary reporting system was established

by the HPSC in 2002 (with 2003 being the first full year of data collection). As can be

seen in Figure 2-16 the mean age of notified cases differs across risk groups and has

increased over time, except for the MSM risk group whose mean age at notification

had decreased from 36.5 years in 2003 to 33.5 years in 2014.
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Figure 2-16. Average age of notified cases in Ireland 2003-2014 by risk group (Source of

data: HPSC)
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In order to examine possible differences in the ageing of the patients in care by risk

group we ran the validated model separately for five different groups of cases:

1. Cases notified before 2003 (pre-2003)

2. MSM notified from 2003 onwards (MSM)

3. IDU notified from 2003 onwards (IDU)

4. Heterosexuals notified from 2003 onwards (Heterosexual)

5. Other/unknown notified from 2003 onwards (Other/unknown)

The validated model (model 2a) used number of HIV related deaths as estimated by
the GBD study, however the estimated number of deaths from the GBD study is
only broken down by age and not by risk factor. In order to use this model we had
to assume that HIV-related deaths were distributed proportionally across risk
groups. In reality this assumption is likely to underestimate deaths in risk groups
with poorer HIV outcomes (such as IDUs and heterosexuals) and overestimate

deaths groups with better outcomes (e.g. MSMs).

As empiric data on the age breakdown of patients in care by risk factor and year of
notification was not available, it was also not possible to validate the results of this

modelling, and all results should be interpreted with caution.

Breakdown of patients in care

The total number of patients in care by risk group is shown in Figure 2-17. By 2012
it was estimated that only 27% of patients in care had been diagnosed prior to

2003, by 2020 it is estimated that this proportion will have decreased to 14%.
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Figure 2-17. The estimated total number of HIV patients in care in Ireland by year and risk
group (pre-2003 are cases notified prior to 2003 whose risk factor is not known).

MSMs

The estimated changes in the age distribution of MSMs in care notified since 2003 is
shown in Figure 2-18. In 2003 approximately 9% of MSMs in care were >50 years of

age, by 2012 this had increased to 17% and it is estimated to continue to increase
to 22% by 2020. The mean age of MSM patients in care (also shown on Figure 2-18)
has also increased by 4.5 years over the same time period (36.5 years in 2003 to 41

years in 2020).
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Figure 2-18. Estimated age profile and mean age of MSM HIV patients (notified since
2003) in care

Heterosexuals

The estimates of the changing age profile of the patients in the heterosexual risk
group appear to be more dramatic than in the MSM patients (Figure 2-19) , with an

increase in mean age of 13 years (from 30 years in 2003 to 43 years in 2020) with a
10-fold increase in the proportion of patients aged 250 years, from 2% in 2003 to

over 24% in 2020.
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Figure 2-19. Estimated age profile and mean age of heterosexual HIV patients (notified
since 2003) in care

IDUs

The scale of the ageing of the IDU patients is similar to the heterosexual population
in that we have estimated a 14 year increase in mean age between 2003 and 2010
(from 29 years to 43 years) and 23% of patients projected to be aged >50 years by

2020 (Figure 2-20).
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Figure 2-20. Estimated age profile and mean age of IDU HIV patients (notified since 2003)
in care.

Comparison of risk groups

The estimated changes in the mean age of patients in care by risk group are shown

in Figure 2-21. The mean age of MSMs has increased the least (0.3 years annual on

average between 2003 and 2020), with the mean age of all other groups increasing

by 0.8-1.1 years annually over the same time period.
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Figure 2-21. Estimated mean age of patients in care in Ireland by risk group

As would be expected the proportion of patients aged =50 years is increasing most

rapidly in the group of patients diagnosed prior to 2003, with an estimated 65% of

this group being aged >50 years by 2020 (Figure 2-22). The results of this modelling

also illustrate that patients in the =50 year age group are still relatively young. In

2012 50% of patients estimated to be aged >50 years were aged between 50 and 54

years and only 10% of patients aged =50 years were aged 265 years (2% of all

patients) (Figure 2-23).
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Although the age profile of the MSM population in care is estimated to be changing
more slowly than other risk groups, in terms of absolute patient numbers MSMs are
still projected to account for one quarter of patients aged 250 years in 2020 (Figure

2-24).
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Figure 2-24. The estimated number of patients in care aged 250 years by year and risk
group

2.5 Discussion

Accurate data on the epidemiology of any disease, including data on its prevalence
and demographic characteristics is essential for health service planning. While there
has been comprehensive case-based reporting of new HIV diagnoses in Ireland
since 2003, there is very little data on the prevalence of HIV, the demographic
characteristics of the national HIV cohort and until recently, on the total number of
patients accessing services nationally. In the absence of empiric data mathematical

models can provide useful data on the epidemiology of infectious diseases and the
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potential impact of control programmes. Some modelling of the HIV epidemic in
Ireland was carried out in the pre-HAART era based on HIV transmission in the
injecting drug using population [176,199]. Since then there has been no published
attempt to model the HIV epidemic in Ireland, due to the lack of many of the key
pieces of information needed for the accurate modelling of HIV epidemics, such as
age at infection, mortality data, stage at diagnosis (CD4 or CDC classification) and

proportion of patients in treatment.

Despite the lack of available data, we felt it was necessary to attempt to estimate
the number of patients as accurately as possible to inform the estimated national
cost of providing outpatient care in 2012. We have also attempted to generate
estimates of the age distribution of patients due to the resource implications the
ageing of the HIV population is likely to have, and have used the model developed
to make short term predictions, up to the year 2020, of the total number and age
breakdown of patients in HIV care in Ireland. We estimated that the total number
of people in care in 2012 was approximately 3,820 (ranging on sensitivity analysis
from 3,668 to 4,134), and if the number of cases diagnosed annually remains stable,
project that by 2020 4,607 patients will be attending care for HIV in Ireland. The
mean age of cases was estimated to be 40.8 years, and the mean age had increased
annually by an average of 0.49 years each year in recent years (2005-2014), with
the proportion of patients aged >50 years increasing by 1.5% each year over the
same period. When compared to other developed countries, the age profile of HIV
patients in care in Ireland appears slightly younger [141,144,167,200], although it is

difficult to make direct comparisons because of differences in the definitions and
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methods used to generate these estimates. In reality, in some cases the difference
may be even greater, as estimates of the proportion of people living with diagnosed
HIV who are in the older age groups are likely to be lower than the proportion of
people in care in the same age groups as engagement in care increases with age
[201]. For example, in the US it was estimated that 35% of people living with
diagnosed HIV in 2012 were 250 years [202] but data from a survey of patients in
care for the same year (the Medical Monitoring Project) estimated that 40% of
adult patients (>18 years) in care were 250 years [203]. Despite the differences in
the proportion of older patients across countries, however, the rate at which HIV

populations are ageing appears consistent across jurisdictions (Figure 2-14).

Although the results of the exploratory modelling of the ageing of patients in care
stratified by risk group are unvalidated and should be interpreted with caution, it is
interesting to see the possible differences in age trends — with the MSM population
ageing at a slower rate than the other risk groups. This is somewhat different to
what has been described in the literature in the US where the rate of ageing of
MSMs in care appears similar to other risk groups [134], and is a reflection of the

ongoing transmission of HIV in young MSMs in Ireland [82].

2.5.1 Strengths and limitations

Due to the lack of data available, only very rudimentary calculations were used to
model the numbers of patients in care each year, and it was unclear which
estimates of age and deaths were the most appropriate to use. In light of this,
several variations of the model were performed and the results of all the models

were validated against observed data from a prevalence study of patients in care in
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2009/2010 [85]. Only one model was found not to result in estimates significantly
different from the observed data. This model was selected as the final model and
uncertainty in the final model was investigated using one-way sensitivity analysis,
varying the mean age (pre 2002), loss-to-follow-up and number of deaths. The level
of variation of the input variables in the sensitivity analysis was informed by the

data available.

There are also major limitations to the estimates generated. A lack of data on age at
diagnosis made it necessary to construct age distributions for years pre 2003 based
on mean ages of diagnoses. For years before 1992 the mean age was based on a
single study of attenders at one Dublin clinic [176], while between 1992 and 2002
age information from first positive samples sent to the NVRL was used, which was
likely to overestimate the mean age at diagnosis. Reliable routine data on deaths in
HIV patients is also limited in Ireland and we had to use the estimated number of
deaths from a modelling study, which had its own assumptions and limitations

[190].

We relied on a published estimate of 5% loss-to-follow-up each year in the UK,
however, this rate may not be appropriate for use in Ireland, as several factors may
have resulted in higher out-migration of HIV patients in Ireland compared to the UK
or other developed countries. At the beginning of the HIV/AIDS epidemic in the
1980s and early 1990s Ireland had a comparatively low proportion of MSM cases.
This may have been due to underreporting of MSM as a risk factor as a result of the
particular cultural and religious factors present in Ireland at that time (e.g. illegality

of homosexual activity) [204], however these same factors also resulted in high
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emigration rates (either permanent or temporary) of MSMs [205], and HIV positive
MSMs in particular may have travelled abroad for HIV diagnosis and/or treatment
particularly in the early years of the epidemic, when stigma was high and expertise
in Ireland was limited (the first infectious disease consultant was appointed in
Ireland in 1993, previously there had been a single consultant in genitourinary
medicine appointed in 1987 providing care for HIV patients). In addition, starting in
the late 1990s there was a large rise in notified HIV in heterosexuals the majority of
whom originated from sub-Saharan Africa [206]. A substantial proportion of these
cases were likely to have been asylum seekers as there was a sharp increase in the
number of people seeking asylum in Ireland around that time [207] and the
prevalence of HIV in asylum seekers is 1.7% [96]. It is unclear what proportion of
HIV positive asylum seekers remain in the county, given that the success rate for
asylum applications generally is low (around 10% [207]). A further complication is
the possibility of patients choosing to attend a consultant privately for their routine
HIV care, and so be “lost” to the public system. The number of patients attending
private HIV care nationally is unknown. Temporary loss-to-follow-up was also not

included in the model.

The model used was a very simple deterministic model, using population averages
and did not take into account changes in individual patients’ status over time. The
main model was not stratified for any clinical (e.g. CD4 counts, AIDS diagnosis,
treatment status) or demographic (e.g. gender, risk group) factors, apart from age
at diagnosis. We did attempt to explore possible differences be risk group for cases

notified since 2003, however it was not possible to validate the results of the
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stratified modelling, and the assumption was made that HIV-related deaths were

distributed evenly across risk groups, which is unlikely to be the case in reality.

There was also only one year of empiric data to validate the results of the main
model against, it is possible that the final model selected produced an age-
distribution similar to the observed data by chance, and if further years of observed
data had been available the model would have been proved to produce invalid

results.

In conclusion, we estimate that in 2012 there were approximately 3,820 HIV
patients in care in Ireland, and that approximately 20% of the patients in care were
> 50 years of age. Unless the new number of diagnoses decreased we estimate that
by 2020 the total number of patients in care will have increased by approximately
20% and nearly one third of patients in care will be >50 years of age. This is the first
attempt to quantify the size and age breakdown of the HIV patients in care in
Ireland in the HAART era, and as such will feed into our estimation of the current
cost of outpatient care at a national level. In the absence of the data required to
allow more sophisticated modelling of the HIV epidemic here these results provide

a basis for assessing the potential rate of ageing of the HIV population in Ireland.
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3.1 Abstract

Demands on HIV services are increasing as a consequence of the increased life-
expectancy of HIV patients in the HAART era. Understanding the factors that
influence utilization of ambulatory HIV services is useful for planning service
provision. This study reviewed factors associated with utilization of hospital based
HIV out-patient services. Studies reporting person-based utilization rates of HIV-
specific outpatient services broken down by patient or healthcare characteristics
were eligible for inclusion. The Andersen Behavioural Model was used to organise
the information extracted into pre-disposing, enabling and need components. Ten
studies were included in the final review. Older age, private insurance, urban
residence, lower CD4 counts, a diagnosis of AIDS, or anti-retroviral therapy (ART)
were associated with higher utilization rates. The results of this review are
consistent with existing knowledge regarding HIV patients’ use of health services.
Little information was identified on the influence of health service characteristics

on utilization of out-patient services.
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3.2 Introduction

The emergence of HAART for the treatment of HIV infection in the mid-1990s has
had profound consequences for both those living with HIV and the healthcare
systems providing care for them. A person diagnosed with HIV today can have a
near normal life expectancy [208]. A recent modelling study estimated that the
median life expectancy of people living with HIV after entry to healthcare is over 40
years [9]. Continuing transmission of HIV, combined with the reductions in
mortality and increased life-expectancy resulting from HAART, means that both the
overall size and the age profile of the HIV population are increasing. These changes

will inevitably increase the demands placed on HIV services worldwide.

Utilization of healthcare services is influenced by many factors which operate at
individual, healthcare provider and societal levels. Examination of healthcare
utilization patterns can be used to identify sub-groups of patients who are either
under- or over-utilizing services. Under-utilization of services has consequences for
the patient, as it has been shown that patients not fully engaged in care have
poorer outcomes [76], while over-utilization is an inefficient use of health system
resources. International guidelines for the care, management and treatment of HIV
patients recommend that patients are monitored 2-4 times per year, depending on
the individual needs of the patients [3,41,75]. However there is still debate on the
optimal frequency of monitoring [77,78]. While quality indicators, such as the
recent HIV/AIDS Bureau performance measures [209] have been developed which
include measures of visit frequency, these measure the proportion of patients

meeting a minimum standard and do not provide information on the volume of
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care being provided. It is necessary to have information on the volume of resources
used by patients, and the most important factors which influence patients’
utilization of services, to accurately estimate the consequences of the changing

population characteristics on future service demand and cost.

The Behavioural Model was originally developed by Andersen in the 1960s to
explain why people use healthcare services [210]. The model initially categorised
explanatory factors into three components: predisposing, enabling and need
factors. Later versions of the model also incorporated health behaviour and
outcomes, with feedback loops to reflect the dynamic relationships between
outcomes, use of services and explanatory factors [211]. It has been widely used
since both as a theoretical framework for explaining why people use health services
[212], and as an organizational framework for reviewing determinants of health

service utilization in a variety of settings and diseases [213-215].

A previous comprehensive review of HIV healthcare utilization performed by
Uphold and Mkanta (2005) described some variation in use of out-patient services
[216]. However, their review did not focus specifically on outpatient services, was
not systematic and many of the articles reporting out-patient utilization pre-dated
or were from the early HAART era. Other reviews have focused on specific aspects
of HIV care such as retention and engagement [217], cost [130] or use of specific
services such as prevention services [218]. To our knowledge no review of the

determinants of HIV out-patient utilization has been carried out to date.
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The aim of this review was to identify any patient and/or healthcare related factors
reported in the literature to be associated with HIV outpatient utilization in the

HAART era.

3.3 Methods
The methodology for carrying out this review was based on published guidance for

conducting and reporting systematic reviews [219-221].

The electronic databases PubMed, EMBASE, EconLit and CINAHL (EconlLit and
CINAHL via EBSCO) were searched for articles published between 01/01/1997 and
01/03/2013. Keyword searches combined common terms for HIV (Human
immunodeficiency virus OR HIV OR AIDS), healthcare (ambulatory care OR hospital
OR out-patient OR outpatient), utilization (utilization OR utilisation OR cost OR
expenditure), and patient characteristics (patient characteristics OR determinants
OR predictors). An example of the full search strategy can be seen in Appendix 2. In
addition, the reference lists of articles which underwent full review were manually

searched.

Any article which reported person-based utilization rates, or rate-ratios, of adult
hospital-based HIV outpatient services, broken down by patient or healthcare
factors were eligible to be included, regardless of study design. Due to the impact
of HAART on patterns of healthcare utilization, only articles published since 1997 or
reporting data for a time period when HAART was routinely available were

reviewed.
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Studies were excluded if they reported utilization of out-patient care which was not
hospital-based (e.g. community, general practitioner, dental, complementary,
prevention or home care services); or was not HIV specific (e.g. included outpatient
visits to non-HIV services). Studies solely reporting utilization data of sub-groups of
patients with specific co-morbidities (e.g. tuberculosis patients, haemophiliacs) and
data on patients participating in clinical trials were excluded unless relevant
information was reported on patients receiving usual care. Modelling studies were
excluded unless they reported original utilization data. Studies which did not
contain original utilization data (reviews/opinion pieces), were not peer-reviewed,
or were published only in abstract form or in a language other than English, were

also excluded.

Data forms for extraction of study characteristics and quality assessment were
developed based on published guidelines [219]. Data was extracted from included
articles by a single reviewer (AB) and independently checked for completeness and

accuracy by a second reviewer (DM).

Information was extracted on general characteristics as well as analysis and
reporting of the study results. The risk of bias (selection, information, other bias),
choice of outcome measure, statistical analysis, quality of reporting, generalizability
of results, and statements of funding/conflicts of interest were extracted and used

to assess the overall quality of each study.

The behavioural model for vulnerable populations was used as a framework for
categorizing the results of this review into predisposing, enabling and need factors

using traditional and vulnerable domains [222].

81



3.4 Results

3.4.1 Study characteristics

A total of 10 articles were included in the final review. The number of articles

excluded at each stage and reasons for exclusion are shown in Figure 3-1.

Records identified through
database searching
PubMed (n=1299)
EMBASE (n=1234)
Econlit (n=14)
CINAHL (n=88)

Additional records
identified through
other sources

Records after duplicates removed
(n=2101)

Records screened
(n=2101)

Records excluded (n=1912)
Clearly not relevant (n=1653)
Published before 1997 (n=244)
Abstract/not peer reviewed (n=15)

(n=189)

Full-text articles assessed for
eligibility

Full-text articles excluded (n=179)
Outpatient visits not reported (n=97)
No breakdown by subgroups (n=23)
Not HIV specific outpatients or unclear
(n=28)

Pre-HAART (n=8)
No original utilisation data (n=8)
Other* (n=15)

Studies included in qualitative
svnthesis (n=10)

Figure 3-1. Flow chart of study selection

*Other: Mother-to-child-transmission prevention (n=4), data only relating to a specific

subgroup of patients (n=3), not hospital based (n=2), same/overlapping data as another

article (n=3), non-English (n=1), clinical trial, no usual care arm (n=2)
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A summary of the study characteristics can be seen in Table 3-1. Four of the studies
included were carried out in the United States (US) [223-226]. Of these, two
reported on data collected as part of the HIV Research Network (HIVRN) [223,225],
however as these studies reported data from different years both were retained in
this review. The remaining studies were spread across Europe [138,227,228], Africa

[229,230], and Asia [231].

The quality of seven of the articles reviewed was assessed as average or good, while
three were assessed to be of poor quality (Table 3-2). The main issues affecting
methodological quality were a lack of information on the sources of data used, and

a low level of statistical analysis. Only two papers reported multivariate analysis

[223,226].

A summary of the results of the studies can be seen in Table 3-3 and Table 3-4.

3.4.2 HIV outpatient use

3.4.2.1 Predisposing characteristics

Three of the 10 articles included in the review reported utilization rates by the
traditional predisposing demographic characteristics of gender, age and ethnicity
[223,226,228]. Additional predisposing characteristics specific to vulnerable
populations reported in the included studies were residency/immigration status

[138,228], and route of infection [223,226,228].
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Table 3-1. Characteristics of included studies

Number of
Type of Data Time period of patients Duration of
Reference Country Patient characteristics study collection Source of data data included follow-up:
Comparison Non-ART: Jan 2003- before : up to
of 2 cohorts Apr 2004 Before: 15.2 months
Bikilla et al., overlapping Existing clinic ART: Aug 2003-Mar 203 after: up to 31.2
2009 [229] Ethiopia No ART OR ART, >=15yearsold intime Retrospective  database 2006 After: 209  months
Retrospective  Enhanced HIV
Cook et al., (every 6 surveillance
2009 [228] UK All attendees Cohort months) system Jan 2005-Jun 2006 3,983 up to 18 months
Existing
Fleishman et Repeat admin/hospital 2000 13,392
al., 2005 >=18 years old, in longitudinal Cross- database & 2001 15,211
[223] us HIV primary care sectional Retrospective  medical records 2002 14,403 1 year
Garattini et
al., 2001 Physician
[227] Italy AIDS or Non-AlIDS by CD4 Cohort Prospective collected Aug 1997-Jul 1998 483 1 year
Existing
>= 18 years attending care, admin/hospital
attended at least 1 appointment databases &
subsequent to baseline with medical records,
Howe et al., laboratory measurements patient
2010 [226] us available Cohort Prospective interview 2001-2007 1,636 up to 7 years max
Larson et al., 1% year of ART, >=18 years old,
2013 [230] Kenya not pregnant, files available Cohort Retrospective ~ Medical records 2007-2008 360 12 months
all attendees with at least 3
months of follow-up, who either
never had ART, or had only dual
Paton et al., or only HAART. Singaporeans or Existing clinical
2006 [231] Singapore permanent residents. Cohort Not specified database 1996-2001 764 up to 5 years max
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Number of

Type of Data Time period of patients Duration of
Reference Country Patient characteristics study collection Source of data data included follow-up:
Commercial health plan
members, 2 medical claims with
Siddiqui et HIV diagnosis, or 1 medical claim
al., 2009 and 1 prescription for ARV, 12
[224] us months continuous enrolment Cohort Retrospective  Claims database Jan 2005-Jul 2007 12,189 1 year
Velasco et Existing
al., 2012 admin/hospital
[138] Spain All attendees Cohort Retrospective  database 2003-2005 372 up to 3 years
Existing
admin/hospital
Wilson et al., >=18 years, in longitudinal Cross- database &
2011 [225] us primary care sectional Retrospective  medical records 2005 8,824 1 year
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Table 3-2. Quality assessment of included studies

Assessment Assessment of SE, SD or 95%Cl
. . - - Overall assessment
of selection Information of means Multivariate Other quality issues .
. . . of quality
Reference bias bias reported analysis
The cohort of patients not on ART was earlier (but
overlapping) in time than the cohort on ART. The

Bikilla et al., 2009 ART cohort contained a much greater proportion
[229] Unlikely Unlikely Yes No of AIDS patients. Average
Cook et al., 2009 Time period used for calculation of rates not
[228] Unclear Unlikely Yes No clearly reported Average
Fleishman et al., 2005
[223] Unclear Unlikely Yes Yes Good
Garattini et al., 2001
[227] Unlikely Unlikely Yes No Good
Howe et al., 2010
[226] Unlikely Unlikely Yes Yes Good
Larson et al., 2013 Rates specific to individual sites, would not be
[230] Likely Unlikely No No generalizable Poor
Paton et al., 2006
[231] Unlikely Unlikely No No No details given about recruitment of participants  Poor
Siddiqui et al., 2009 Overall generalizability may be an issue as all
[224] Unlikely Unlikely Yes No participants were employees Average
Velasco et al., 2012
[138] Likely Unlikely Yes No Time period of utilization data unclear Poor
Wilson et al., 2011
[225] Unclear Unlikely Yes No Average

SE, standard error SD standard deviation Cl, confidence interval
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Table 3-3. Summary of results of included studies

Reference

Predisposing

Enabling

Need

Bikilla et al., 2009 [229]

ART: patients on ART (AIDS and non-AIDS) had
significantly more outpatient visits per year than
non-ART patients

AIDS patients: no significant differences between
the number of visits of AIDS patients compared to
non-AIDS patients within the groups of patients
either on ART or not on ART

Cook et al., 2009 [228]

Gender: no significant difference in
number of visits.

Age group: younger and older age groups
had significantly more visits than 25-34
year olds.

Ethnicity: black Africans had significantly
fewer visits than whites.

Route of infection: mother to child and
MSM had significantly more visits than
heterosexuals.

Residency: Asylum seekers and overseas
students had significantly fewer visits than
UK and other non-UK residents.

Deprivation & urban category: No
significant differences.

Level of ART: those on quadruple therapy had
significantly more visits than those on
mono/dual/triple therapy, who had significantly
more visits than those not on ART.

Fleishman et al., 2005
[223]

Gender: females had significantly more
visits than males.

Age group: number of visits increased
significantly with age group.

Ethnicity: Hispanic patients had
significantly more visits then whites.
Route of transmission: Heterosexuals and
IDUs had significantly fewer visits than
MSMs.

Insurance: compared to those with
private insurance those with medicaid and
medicare had significantly more visits and
those uninsured had significantly fewer
visits.

CD4: number of visits increased significantly as CD4
decreased.

VL: those with VL < 10,000 had a significant, but
slight, decrease number of visits compared to those
with VL > 100,000.

HAART: those on HAART had significantly more visits
than those not receiving HAART.




Reference Predisposing

Enabling

Need

Garattini et al., 2001
[227]

ADI and CD4 category: No significant differences.

Howe et al., 2010 [226] Gender: no significant difference.
Age group: visits increased significantly
with age.
Ethnicity: no significant difference.
Risk factors: no significant differences.

Insurance: no significant differences.
Urban area: no significant difference.
Distance to clinic: no significant
difference.

Care first initiated in the study center: no
significant difference.

CD4: those with CD4 > 350 had significantly fewer
visits than those with CD4 < 200.

VL: no significant difference.

AIDS: those with a clinical diagnosis of AIDS had
significantly more visits than those not diagnosed
with AIDS.

ART: those on cART had significantly more visits than
those not on cART

Larson et al., 2013 [230]

Site: utilization varied by site, unable to
assess if differences were significant.

Paton et al., 2006 [231]

CDC stage A: visits increased from no ART to dual
ART to HAART groups (unable to assess significance
of differences).

CDC stage B: More frequent visits in all categories
compared to stage A patients (unable to assess
significance of differences). Those receiving dual ART
had highest utilization, followed by patients on
HAART and then patients not on ART (unable to
assess significance of differences).

CDC stage C: similar patter to stage B patients, but
rates higher in each category (unable to assess
significance of differences).

Siddiqui et al., 2009
[224]

HIV associated weight loss: those with weight loss
had significantly more visits than those without
weight loss.

Velasco et al., 2012 [138] Immigrant: no significant difference.
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Reference Predisposing Enabling Need

Wilson et al., 2011 [225] Area of residence: utilization increased HAART patients only: more frequent visits on
significantly from rural to peri-urban to average than all patients combined, same pattern of
urban area of residence for all patients. utilization for area of residence (unable to assess

significance of differences).

S, significant. NS, not significant. U, unable to assess significance. IDU, injection drug use. VL, viral load. ADI, AIDS defining iliness. Ol, opportunistic infection. (c)ART,

(combined) anti-retroviral therapy.
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Table 3-4. HIV outpatient visit rates and relative rates by patient subgroup reported by included studies

Group Reference Year(s) Denominator Category Rate (95% ClI) RR (95% Cl) RR.q; (95% CI)
Predisposing characteristics
Gender Cook et al., 2009 [228] 2005-2006  Annualised Male 6.1(5.9-6.2)
rate (based  pemgle 5.8 (5.6-6.1)
on 6 month
periods)
Fleishman et al., 2005 [223] 2000-2002 Calendar Male 5.46-5.90 ref
year Female 5.86-6.44 1.12 (1.09-1.14)
Howe et al., 2010 [226] 2001-2007 Person- Female 0.96 (0.92-1.00) 1.01(0.96-1.07)*
months
Age Cook et al., 2009 [228] 2005-2006  Annualised 0-14 6.8 (5.9-8.0)
rate (based 1519 7.4(5.6-9.8)
on 6 month
periods) 20-24 5.5 (4.9-6.2)
25-29 5.6 (5.2-6.0)
30-34 5.4 (5.1-5.7)
35-39 5.7 (5.5-6.1)
40-44 6.5 (6.1-6.8)
45-49 6.9 (6.5-7.3)
50-54 6.4 (5.8-6.9)
55-59 6.2 (5.5-7.0)
60+ 6.7 (6.0-7.4)
Fleishman et al., 2005 [223] 2000-2002 Calendar 18-30 4.12-4.87 ref
year 31-49 5.55-6.04 1.13 (1.10-1.16)
50+ 6.39-6.86 1.27 (1.22-1.31)
Howe et al, 2010 [226] 2001-2007  Person- per 10 years 1.07 (1.05-1.09) 1.06 (1.04-1.09)*
months
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Group Reference Year(s) Denominator Category Rate (95% ClI) RR (95% Cl) RR.q; (95% CI)
Ethnicity Cook et al., 2009 [228] 2005-2006  Annualised White 6.1 (6.0-6.3)
rate (based  gj5ck caribbean 6.5 (5.2-8.2)
on 6 month
periods) Black African 5.8 (5.5-6.0)
Black Other 6.5 (4.7-9.0)
Indian/Pakistani/Bangladeshi 5.5 (4.6-6.6)
Other Asian/Oriental 5.5(4.2-7.1)
Other/Mixed 6.0 (5.1-7.1)
Unknown 3.6 (2.5-5.1)
Fleishman et al., 2005 [223]  2000-2002  Calendar White 5.28-6.02 ref
year Black 5.10-5.68 1.02 (0.99-1.04)
Hispanic 6.74-7.02 1.11 (1.08-1.14)
Other 5.93-6.17 1.04 (0.97-1.12)
Missing ethnicity 3.59-6.27 0.93 (0.87-1.00)
Howe et al., 2010 [226] 2001-2007  Person- African American 0.95(0.91-0.99) 0.96 (0.92-1.00)*
months
Residency/immi | Cook et al., 2009 [228] 2005-2006  Annualised UK 6.1 (6.0-6.3)
gration status rate (based
on 6 month Asylum seeker 5.5 (5.1-6.0)
periods) Overseas student 5.2 (4.5-6.0)
Other non UK 6.4 (5.8-6.9)
Unknown 5.3 (4.8-5.9)
Velasco et al., 2012 [138] 2003-2005  study Spaniard 5.8 (SD 4.7)
duration Immigrant 5.6 (SD 4.5)
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Group Reference Year(s) Denominator Category Rate (95% ClI) RR (95% Cl) RR.q; (95% CI)
Route of Cook et al., 2009 [228] 2005-2006  Annualised MSM 6.3 (6.3-6.5)
transmission rate (based DU 5.3 (4.5-6.2)
on 6 month
periods) Heterosexual 5.7 (5.5-6.0)
Blood/tissue 5.9 (5.0-7.0)
Mother to child 7.2 (6.2-8.3)
Other/unknown 4.9 (3.9-6.1)
Fleishman et al., 2005 [223] 2000-2002 Calendar MSM 5.34-5.89 ref
year IDU 6.07-6.38 0.96 (0.93-0.99)
Heterosexual 5.60-6.12 0.95 (0.93-9.8)
MSM-IDU 6.62-6.79 1.06 (1.00-1.12)
Heterosexual-IDU 5.77-6.10 1.04 (0.99-1.09)
Other 4.35-5.42 0.87 (0.83-0.92)
Missing 5.35-6.65 0.84 (0.81-0.88)
Howe et al., 2010 [226] 2001-2007  Person- Intravenous drug use 1.05(0.99-1.12) 1.03(0.96-1.11)
months MSM 1.04 (1.00-1.08)  1.05 (1.00-1.11)*
Enabling characteristics
Insurance Fleishman et al., 2005 [223]  2000-2002 Calendar Private 4.53-4.95 ref
years Medicaid 6.36-6.76 1.12 (1.09-1.15)
Medicare 6.25-7.38 1.22 (1.19-1.26)
Ryan white/uninsured 4.28-5.32 0.97 (0.94-0.99)
Missing insurance 2.04-4.42 0.59 (0.55-0.62)
Howe et al., 2010 [226] 2001-2007 Person- None/other ref ref
months Private 1.07(1.02-1.12)  1.04 (0.99-1.09)*
Public 1.06 (1.00-1.11)  1.05 (1.00-1.11)*
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Group Reference Year(s) Denominator Category Rate (95% ClI) RR (95% Cl) RR.q; (95% CI)
Area of Cook et al., 2009 [228] 2005-2006  Annualised Not urban, least deprived 5.4 (4.8-6.0)
residence rate (based
on 6 month Urban, least deprived 6.1 (5.9-6.4)
periods) Urban, average deprivation 6.1 (5.8-6.3)
Urban, most deprived 5.9 (5.7-6.2)
Wilson et al., 2011 [225] 2005 Calendar Rural 3.95
year Peri-urban 4.4
Urban 5.24
Rural (patients on HAART) 4.02
Peri-urban (patients on 4.48
HAART)
Urban (patients on HAART) 5.83
Howe et al., 2010 [226] 2001-2007  Person- Urban area 1.03(0.98-1.08) 1.02(0.97-1.07)*
months Distance to clinic per 50 0.97 (0.94-1.00) 0.97 (0.94-1.01)*
miles
Site Larson et al., 2010 [230] 2007 Patient in Government District Hospital 8.3
care/year Private company hospital 9.5
Mission hospital 8.9
Care first Howe et al., 2010 [226] 2001-2007 Person- Yes 1.00 (0.96-1.07) 1.03 (0.98-1.07)*
initiated at months
study site
Need characteristics
AIDS Howe et al., 2010 [226] 2001-2007 Person- AIDS 1.17(1.12-1.22) 1.13(1.08-1.18)*
months
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Group Reference Year(s) Denominator Category Rate (95% ClI) RR (95% Cl) RR.q; (95% CI)
AIDS & CD4 Garattini et al., 2001 [227] 1997-1998  Person-years  ADI 5.9 (5.3-6.7)
no ADI, CD4 < 200 6.6 (5.1-8.6)
no ADI, CD4 200 - 500 6 (4.8-7.7)
no ADI, CD5 >500 5.6 (4.1-7.9)
Ccb4 Fleishman et al., 2005 [223] 2000-2002  Calendar CDh4 <51 6.36-7.37 1.26 (1.21-1.31)
years CD4 51-200 6.13-6.68 1.15(1.12-1.18)
CD4 201-500 5.48-5.92 1.05 (1.04-1.07)
CD4 > 500 5.07-5.33 ref
Howe et al., 2010 [226] 2001-2007  Person- CD4 <200 ref ref
months CD4 200-350 0.97 (0.92-1.03)  0.97 (0.92-1.04)*
CD4 >350 0.90 (0.86-0.95) 0.93 (0.88-0.98)*
Viral load Fleishman et al., 2005 [223]  2000-2002  Calendar Viral load < 10,000 5.50-5.94 0.97 (0.94-0.99)
years Viral load 10,000-100,000 5.58-6.04 0.98 (0.95-1.01)
Viral load > 100,000 5.99-6.92 Ref
Missing 2.32-2.66 0.49 (0.44-0.54)
Howe et al., 2010 [226] 2001-2007  Person- Viral load <400 ref ref
months

Viral load 400-10,000
Viral load >10,000

0.97 (0.92-1.01)
0.99 (0.94-1.04)

0.99 (0.95-1.04)*
0.99 (0.94-1.04)*
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Group Reference Year(s) Denominator Category Rate (95% ClI) RR (95% Cl) RR.q; (95% CI)
Anti-retroviral Cook et al., 2009 [228] 2005-2006  Annualised No ART 4.7 (4.5-4.9)
therapy rate (based
on 6 month Mono/dual/triple ART 6.4 (6.2-6.6)
periods) Quadruple ART 8.1(7.7-8.5)
Fleishman et al., 2005 [223]  2000-2002  Calendar No HAART 3.77-4.58 ref
years HAART 5.99-6.36 1.39(1.36-1.42)
Missing 5.70-6.95 1.02 (0.98-1.07)
Bikilla et al., 2009 [229] 2003-2006  Person-years No ART 4.6 (4.3-5.0)
ART 11.4 (11.0-11.7)
Howe et al., 2010 [226] 2001-2007 Person- CART 1.22(1.15-1.28) 1.14(1.08-1.20)*
months
Clinical Bikilla et al., 2009 [229] 2003-2006  Person-years Non-ART, non AIDS 4.5 (4.1-4.9)
categories &
anti-retroviral
therapy
Non-ART, AIDS 5.9 (4.0-7.9)
ART, non AIDS 11.4 (11.0-11.8)
ART, AIDS 11.3 (10.5-12.1)
Paton et al., 2006 [231] 1996-2001  Person-years CDC stage A- no ART 3.33
CDC stage A- Dual ART 6.69
CDC stage A - HAART 7.73
CDC stage B - no ART 5.7
CDC stage B - Dual ART 8.24
CDC stage B - HAART 7.62
CDC stage C-no ART 8.31
CDC stage C - Dual ART 9.18
CDC stage C - HAART 9.11
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Group Reference Year(s) Denominator Category Rate (95% ClI) RR (95% Cl) RR.q; (95% CI)
Weight loss Siddiqui et al., 2009 [224] 2005-2007  Person-years Weight loss 9.7 (SD 12.9)
No weight loss 5.9 (SD 5.0)

*RRadj also weighted for inverse probability of censoring of drop-out and death. SD standard deviation, ref reference category.




Gender

In the studies which reported utilization rates by gender, the majority of
participants were male (68%-74%) [223,226,228]. Reported rates ranged between

5.46 and 6.44 visits per year [223,228].

Two of the studies (from the USA and the UK) found no significant differences in
utilization rates, although unadjusted female utilization tended to be lower than
male [226,228]. In contrast, the results of a repeat cross-sectional study by
Fleishman et al. (2005) found utilization rates of females to be greater than males
(7%-9% in each of the three years reported), with an overall significant increase of

12% found on multivariate analysis of the three year pooled data [223].

Age group

The age breakdown of participants in the three studies was broadly similar with the
majority of patients being between the ages of 30 and 50 years [223,226,228].

Reported rates ranged between 4.12 and 7.4 visits per year [223,228].

All three articles reported age-groups differently, making comparisons difficult.
Fleishman et al. (2005) reported three broad age categories (<30 years, 31-49 years
and 50+ years). Compared to those 30 years and under, utilization rates were 13%

higher in 31-49 year olds and 27% higher in those aged 50 years and over [223].

Cook et al. (2009) reported data in five-year age bands, allowing a more detailed
pattern of utilization by age emerge. They found that people in younger and older
age groups had higher rates of outpatient visits than people between 20 and 39

years [228]. If their data is re-categorised into the three broad age groups reported
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by Fleishman et al. (2005), the increased use in the younger age groups is masked,
and a similar pattern appears (an increase of 5% and 11% in the middle and older

age groups respectively).

Howe et al. (2010) did not report utilization by age group, but reported an increase

of 6% in scheduled attendances with each 10 year increase in age [226].

Ethnicity

The largest group of patients in both US papers that reported ethnicity were of
black ethnicity (47%-58%), with a smaller proportion (27%) of patients categorised
as white [223,226]. In the UK 67% of patients were white and 27% were black
Africans [228]. One of the US studies also reported a large proportion of Hispanic
participants (18%-23%) [223]. Reported rates ranged between 5.1 and 7.02 visits

per year [223,228].

Compared to whites, black patients tended to have fewer visits [223,226,228], but
this finding was not significant in any of the studies following adjustment. In
contrast, Hispanics were found to have significantly increased use compared to

whites [223].

Residency/Immigrant status

The studies which reported utilization by residency/immigration status found no
significant differences in utilization compared to native residents in either the UK
[228] or Spain [138], with reported rates ranging between 5.2 and 6.4 visits per

year.
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Route of infection

Route of infection provides information on several vulnerable domains including
sexual orientation and substance abuse. The categorization of risk groups varied
between studies making comparisons difficult, however overall the rates of

utilization varied ranged from 4.35 to 7.02 visits per year [223,228].

The most common routes of transmission were men who have sex with men (MSM)
(36%-55%), followed by heterosexual acquisition (32%-38%) [223,226,228].
Heterosexuals were consistently found to have lower utilization rates than MSMs
[223,226,228], although the difference was only significant in one of the studies

[223].

People who had acquired their infection through injection drug use (IDU) also had
slightly lower utilization rates than MSMs, with a 4% reduction on multivariate
analysis of US data [223]. This was supported by data from the UK although the
findings were not significant [228]. Another US study which compared IDUs to non-
IDUs found IDUs to have slightly higher utilization rates, but the difference was not

significant [226].

3.4.2.2 Enabling characteristics

Insurance

Two studies carried out in the US, reported utilization by insurance status, rates
varied from 4.28-7.38 [223]. Both studies found uninsured patients to have fewer
visits than privately insured patients on multivariate analysis, although this

difference was not significant in one of the studies [226]. However, the data
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regarding publically insured patients differed, with one study reporting no
difference between public and no/other insurance [226], and the other reporting
significant increases of 12% for Medicaid, and 22% for Medicare patients compared

to those with private insurance [223].

Area of residence

The variation in categories used again made meaningful comparisons of rates
difficult. One study included in this review specifically examined the relationship
between rural/urban residence and use of HIV services [225]. They found utilization
rates varied significantly by area of residence. Rural residents had the lowest
utilization rates (3.95 visits/year), with utilization rates of urban residents and peri-
urban residents being 33% (5.24 visits/year) and 11% (4.4 visits/year) higher than
rural residents respectively. When restricted to patients on HAART, the difference
was even greater with urban residents on HAART having utilization rates 45% (5.83
visits/year) higher than rural residents on HAART (4.02 visits/year). However, these

rates were not adjusted for possible confounding variables [225].

The other studies reporting a breakdown by area of residence did not find any
significant differences in utilization rates by rural/urban residence [226,228], or

with distance to HIV clinic [226].

Health service resources

One study included in this review compared utilization across three sites in one
province in Kenya: a government district hospital; a private company hospital; and a

mission hospital [230]. All sites receive PEPFAR (US President’s emergency plan for

100



AIDS relief) support and provide free out-patient ART. The public hospital had the
lowest average number of outpatient visits per year (8.3 visits/year), while the
private hospital had the highest average number of visits per year (9.5 visits/year).
The differences between these rates were not tested statistically, and were not
adjusted for any confounding factors. However the median baseline CD4 cell count

was highest in the private hospital and lowest in the public hospital.

Source of first HIV care

Howe et al. (2010) found no difference in utilization by people who had initiated
their care in their study centre compared to those had initiated their care

elsewhere [226].

3.4.2.3 Need characteristics

Evaluated Health (AIDS status/CD4 count)

Five articles reported utilization rates broken down by some measure of disease
severity. The individual measures used varied, however they were all based on
some combination of CD4 cell count and/or clinical indicators of AIDS. Utilization

rates ranged from 3.3 to 11.4 visits per year [223,227,229,231].

All studies found that as the measure of severity increased, the annual number of
outpatient visits also tended to increase [223,226,227,229,231]. In studies that
reported adjusted results, a clinical diagnosis of AIDS was found to be associated
with a significant increase in visits (13% on multivariate analysis), and although
categorization of CD4 counts varied across studies, there was a consistent and

significant increase in utilization with decreasing CD4 count [223,226].
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One study reported a decrease in outpatient utilization by those with most severe

disease (as use of inpatient care increased) [227].

ART/HAART

The reporting of ART varied, with some studies reporting treatment (either ART or
HAART) compared to no treatment [223,226,229], and others reporting levels of

treatment [228,231].

In general, people on treatment tended to have more visits than patients not on
treatment [223,226,228,229,231], with some evidence that utilization varied less in
patients on treatment regardless of disease severity [229,231]. Two articles
reported analyses adjusted for CD4 category, and both found patients on HAART
attended significantly more frequently (14%—39%) than those not on HAART

[223,226].

Utilization rates also vary by level of ART. In Singapore, Paton et al. (2006) found
that in patients with less severe disease (CDC stage A) those on dual therapy had
less frequent visits than those on triple therapy, but in patients with more severe
disease (stage B and C) patients on triple therapy had lower utilization rates than

those on dual therapy [231].

Cook et al. looked at quadruple therapy compared to any other ART
(mono/dual/triple) and found that those on quadruple therapy have significantly
more outpatient visits [228], reflecting the fact that quadruple therapy is likely to
be a surrogate for HIV drug resistance and be related to an advanced and prolonged

clinical history.
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Viral Load

Viral load (VL) is a measure of response to therapy. Two studies reported utilization
by viral load [223,226]. One of them found that utilization decreased significantly
(p=0.05) as viral load decreased, but the difference was small (3% decrease in those

with VL < 10,000 copies RNA/ml compared to VL > 100,000 copies RNA/ml) [223].

Other indicators of need

A study of pharmacy and claims data from a large database of commercial health
plan members by Siddiqui et al. (2009) found that patients with HIV associated
weight loss had significantly increased outpatient visits (9.7 visits/year) compared

to those with no evidence of weight loss (5.9 visits/year) [224].

3.5 Discussion

This systematic review sought to identify determinants of HIV outpatient service
utilization, using the behavioural model for vulnerable populations as an
organizational framework to present and discuss the findings. The behavioural
model has been used to present the results of numerous previous systematic
reviews, and the use of a common framework facilitates the comparison with

previously published papers across subject areas.

A review of the predictors of healthcare utilization in chronically ill populations
using the behavioural model concluded that need characteristics (physical and
psychological) were the strongest predictors of use, while predisposing and
enabling characteristics were of little predictive value in chronically ill populations

[215]. In contrast, we found that age was clearly associated with increased use of
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outpatient services, with evidence from some studies that MSM acquisition,
white/Hispanic ethnicity, private insurance and urban residence were also
associated with increased utilization rates. The need component of the behavioural
model covers both evaluated health and perceived health. As would be expected
evaluated health factors (such as CD4 count and/or AIDS diagnosis) were found to
be important in determining utilization patterns, with utilization increasing with
severity of disease. Patients on antiviral therapy generally tend to attend clinic
more frequently than people not on treatment, and their utilization rates also
appear to be subject to less variation. The reasons for this are unclear, patients on
treatment may simply be scheduled to visit more frequently than those not on
treatment, however it is also possible that patients who attend regularly for care
could be more likely to be started on treatment (i.e. health behavior influencing
outcome), or alternatively, being on treatment may make patients more likely to
attend care (i.e. outcome influencing subsequent healthcare use). There was a
notable lack of studies on the relationship between utilization of outpatient

services and perceived health.

There are several important limitations to this review. The search was restricted to
four databases and to articles published in the English language. Non-peer reviewed
literature, and articles that were only published in abstract form were not included.
In order to allow comparability of results, studies were only included if they
reported on use of hospital based HIV outpatient clinics which may limit the
generalizability of the findings. In addition, the lack of information on patient

outcomes and utilization of other (emergency and in-patient) services, make it
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difficult to identify the health consequences, if any, associated with variation in
utilization rates. The majority of studies, regardless of their design, obtained
utilization data retrospectively from existing clinical or administrative databases.
Retrospective database studies are a useful source of data on healthcare utilization,
however there are methodological challenges associated with their use [232]. The
studies included in this review generally gave little detail on the databases used,
making assessment of the quality of the data sources challenging. The calculation of
rates also varied between studies, limiting the interpretation of results to the

relative use of services by different subgroups.

Few articles were identified that reported data outside the US and Western Europe,
with only two studies from sub-Saharan Africa, one from Southeast Asia, and none
from any other region of the world (e.g. Latin America, Eastern Europe/Central Asia,
or East Asia). Two of the US studies reported data collected as part of the HIV
Research Network (HIVRN), a consortium of sites across the US that provide
primary and subspecialty HIV care, with some patient overlap possible. The purpose
of the HIVRN is to obtain, analyse and disseminate data on HIV service utilization in
order to provide information for planning and quality assessment of HIV services in
the US [233]. No equivalent source of information exists in any other region of the
world however, and extrapolation from US data to other regions is difficult, as the
structures of healthcare systems as well as the patients cohorts differ considerably.
Differences in the categorization of subgroups reported also made comparisons
across studies difficult, and can influence the actual rates reported (as was

illustrated by the differing age categorizations [223,228]. Future publications should
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look to the literature to inform their choice of subgroups, and should report as
detailed a breakdown as is practicable, preferably including raw numbers so that if

needed, rates could be recalculated for different categorizations.

While little can be concluded about the absolute visit rates reported (Table 3-4), it is
worthwhile noting that the rates were of a similar magnitude across all studies
(possibly a reflection of the inclusion criteria for this review), and interestingly,
virtually all groups had rates above 4 visits/year, i.e. all groups appear to attend at
least as frequently, on average, as is recommended in international guidelines. It is
likely that the inclusion criteria of individual studies means that these rates are for
people actively engaged in care and have, intentionally or unintentionally, excluded
poor attenders which would reduce the averages. In any case, average rates may
not by the most appropriate measure of visit data as the data are likely to be very
skewed and may be influenced by a minority of high-frequency users (e.g. newly
diagnosed/starting or switching treatment). Previous studies have identified
subgroups of patients who do not attend as regularly as recommended and/or who
have higher missed-appointment rates [76,234,235] but this was not reflected in
the results of this review. As previously mentioned, this could be a consequence of
the inclusion criteria of individual studies, or could be a result of looking at average
rates as opposed to proportional measures. At the other end of the spectrum, many
groups appear to be attending well in excess of the recommended frequency,
although again, due to the limitations of this review the reasons behind this cannot

be elucidated.
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This review has identified several factors which influence use of HIV services and
which should be considered when developing future models projecting the future
burden or cost of care for people living with HIV. The increased use of HIV out-
patient services associated with older age groups described in this review is
consistent with the reported increase in prevalence of co- and multi-morbidity in
older HIV patients [236,237]. As the proportion of older HIV patients rises, the
increasing prevalence of co- and multi-morbidity means that demands on health
services will multiply accordingly. Anticipating future demands is an essential part
of healthcare planning, ensuring adequate provision and allocation of whatever
resources are available to provide the most efficient and effective health service
possible. In the case of HIV, models predict not only an increase in the total number
of patients, but also substantial increases in the proportion of older patients, and in
the numbers of patients requiring second-line and subsequent therapies in the
coming years [195]. The resource implications of these changes are considerable,
not only for the HIV services themselves, but also for the other chronic disease (e.g.
oncology [169], cardiac [238], renal [239], and transplant services [170,240]) and
geriatric care [172] specialties that will be seeing more and more HIV-infected

patients, and for the co-ordination of care across these multiple providers.

While the changing age profile of HIV patients is the most obvious, and probably
the most important factor, several of the other factors are also likely to change in
the future, for example increasing health insurance coverage as a result of the
affordable health care act in the USA [241], and increasing levels of urbanization

[242]. Modelling studies estimating the future cost/burden of HIV should at least
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consider the possible effects that changing patient, health service and societal
changes could have on service use in the future. To date, estimates have been
based on current rates of service usage, and have only taken clinical factors, such as
severity and ART into account [142,243]. This review has also highlighted several
areas, including patient outcomes, health beliefs and treatment status, where
specific research is needed to elucidate their relationship with utilization of
outpatient services. Further work on the relationship between patient outcomes
and utilization of outpatient services could shed some light on what constitutes
under- and over-utilization. Research examining the role of health beliefs in
utilization may provide useful insights for the development or implementation of
patient engagement interventions. Information on the direction and magnitude of
the relationship between treatment and utilization may also provide insights into
the possible role of treatment as a tool for improving engagement, but is also
needed to estimate potential increases in service demand as the numbers of people

on treatment increase.

In conclusion, several factors were found to be associated with utilization of
outpatient HIV services. As the HIV epidemic evolves these factors may play an
increasing role in the demands placed on HIV services, and the most important
factors need to be identified and taken into account in future modelling and/or

cost-effectiveness studies.

In terms of the relevance of the results of this literature review to the overall thesis,
this review was performed in order to identify important patient and/or healthcare

characteristics associated with use of outpatient HIV services to inform the
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variables collected as part of the costing studies reported subsequently in this
thesis. Possibly due to the small number of articles meeting the inclusion criteria,
the differing time periods of the studies included and/or the differences in
healthcare systems across jurisdictions this review did not identify any variables
which were clearly associated with use of outpatient services, relevant to an lIrish
context, other than those which would have been included anyway as part of the
basic patient demographic and clinical data (e.g. age, CD4 count, treatment status,

suppression status etc).
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4.1 Abstract

Background

It is anticipated that demands on ambulatory HIV services will increase in coming
years as a consequence of the increased life expectancy of HIV patients on HAART.
Accurate cost data are needed to enable evidence based policy decisions be made

about new models of service delivery, new technologies and new medications.

Methods

A micro-costing study was carried out in an HIV outpatient clinic in a single regional
centre in the south of Ireland. The costs of individual appointment types were
estimated based on staff grade and time. Hospital resources used by HIV patients
who attended the ambulatory care service in 2012 were identified and extracted
from existing hospital systems. Associations between patient characteristics and
costs per patient month, in 2012 euros, were examined using univariate and

multivariate analyses.

Results

The average cost of providing ambulatory HIV care was found to be €973 (95%
confidence interval €938-€1,008) per patient month in 2012. Sensitivity analysis,
varying the base-case staff time estimates by 20% and diagnostic testing costs by
60%, estimated the average cost to vary from a low of €927 per patient month to a
high of €1,019 per patient month. The vast majority of costs were due to the cost of

HAART. Women were found to have significantly higher HAART costs per patient
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month while patients over 50 years of age had significantly lower HAART costs using

multivariate analysis.

Conclusions

This study provides the estimated cost of ambulatory care in a regional HIV centre
in Ireland. These data are valuable for planning services at a local level, and the
identification of patient factors, such as age and gender, associated with resource
use is of interest both nationally and internationally for the long-term planning of

HIV care provision.
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4.2 Background

The availability of effective treatment since the mid-1990s, has transformed HIV
infection into a chronic disease [244]. Nowadays, with timely diagnosis and
engagement in care, people living with HIV can have a life-expectancy that
approaches that of the general population [9,208]. However, HAART is not a
curative treatment and most newly diagnosed HIV patients face the daunting
prospect of decades of medication use and regular healthcare visits. It has also
become apparent that long term HIV infection and medication use is associated

with increased non-AIDS morbidity [24,244,245].

Since HIV testing began in the early 1980s over 6,600 people have been diagnosed
with HIV in Ireland [246]. A prevalence study of patients in care found 3,254
patients accessed HIV care in Ireland in the 12-month period from July 2009 to June
2010, with 25% over 45 years of age [247]. Of these patients, 80% were on
treatment and 94% of those had a viral load < 500 copies/ml [85], figures that
compare favourably with other developed countries [248-250]. In Ireland, as in
many other countries, policy makers and clinicians are now faced with the
challenge of continuing to provide high quality care in the context of increasing

demand and within on-going financial constraints.

Data on the use and cost of services are needed to estimate the potential impact
the changing HIV epidemiology will have on the health service in Ireland, as well as
to support evidence based decisions about new models of service delivery,

technologies and medications [251]. It is not generally appropriate to extrapolate
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costs from studies in different countries due to variation in how health services are

provided and organised.

There are two general approaches to costing healthcare: top-down and bottom up.
A top-down approach estimates the cost of an individual service on average, usually
using routinely available data e. g. average per diem costs. Top-down costing
studies tend to be relatively quick and easy to carry out, however they are also less
precise and cannot provide information on individual factors driving the costs [252].
A bottom-up approach (micro-costing) generates a more precise estimate, but is
more difficult to perform. In micro-costing all resources used are identified and
then the unit costs of the resources are multiplied by the quantities used [252].
Studies examining the differences between the cost estimates produced by the two
approaches have concluded that bottom-up approaches are preferable for
estimating cost components which have a large impact on total costs (e.g. labour,
drugs), for services where there is wide variation in costs between patients and for
centres which are integrated within a larger hospital compared to stand-alone

centres [253-255].

Existing data on the cost of outpatient care in Ireland are limited. The national
average cost of an outpatient visit in Ireland was estimated to be €130 in 2011
using a top-down methodology [256], however no information is available on how
this cost may vary across specialties. A previous study looking specifically at the
pharmacoeconomics of HIV in Ireland carried out in the early HAART era reported

an average outpatient cost of IRE493 per active patient month in 1999 which would
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be equivalent to €1,184 in 2012 (inflated using the Irish consumer price index for

health) [143,257].

Ireland is currently in the process of restructuring its healthcare funding system
from one where hospitals are funded based on historical levels of funding adjusted
for activity and patient mix to a prospective case based payment system (“Money
Follows the Patient”) [258]. While it is initially planned to implement this change for
in-patient and day-case activity, the new funding system will also encompass
outpatient services [258]. It is proposed that prices in the new system will be set
initially with reference to average prices, but with a view to implementing best

practice prices on an incremental basis [258].

The aim of this study was to estimate the total cost of providing an outpatient HIV
service in a single centre in 2012 from the health service provider perspective, and
to identify associated patient factors. We also compare our results with other

available sources of cost data.

4.3 Methods

Ethics

Ethical approval for this study was obtained from the Clinical Research Ethics

Committee of CUH.

Description of service

CUH is one of the largest university teaching hospitals in Ireland, and provides HIV
care for the counties of Cork, Kerry, Waterford, and South Tipperary (covering
approximately 20% of the Irish population). The ID department holds two routine

outpatient clinics specifically for HIV patients: the main HIV clinic (“HIV clinic”) held
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once a week and a joint ID-maternity clinic (“antenatal-HIV clinic”) held once a
month in the adjoining maternity hospital. Patients attending the antenatal-HIV

clinic attend both obstetric and ID services during their appointment.

Local clinical guidelines, based on international best-practice [3,41,42], recommend
that a CD4 count, viral load (VL), full blood count (FBC) and biochemistry patient
profile (renal, liver and bone profiles) are performed every 3-4 months. Additional
and/or more frequent testing is recommended at initiation of care and at initiation
of HAART until suppression is achieved. Antenatal HIV patients are monitored on a

monthly basis.

Study participants

All patients who attended for HIV care in 2012 were identified from a pre-existing
clinical database which contains the results of all viral load tests performed in CUH.
The database also contains basic demographic and risk factor information on the
patients who have attended the public HIV clinic in CUH. Patients who attended the
public HIV clinic at least once in 2012 were eligible to be included in the study.
Patients who attended for private HIV outpatient care, who did not attend any
outpatient appointment in 2012, or who routinely attended another HIV centre for

their HIV care were excluded.

For new patients to the clinic in 2012 (newly diagnosed or transferred from another
clinic) the date of their first appointment attended or admission was taken as the
start date of their care, for all other patients the start date of care was 01/01/2012.
Patients were considered to be in care until 31/12/2012 if they used any hospital

service (outpatient/in-patient/emergency department) at least once between
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01/07/2012 and 31/12/2012. The files of patients who did not use any hospital
service in the last 6 months of 2012 were manually checked, and these patients
were censored at the date of their last scheduled appointment where appropriate.
Patients who had either a CD4 count < 350 cells/ul or an AIDS defining iliness at the
time of diagnosis recorded in their medical notes were categorised as late

diagnoses.

Resource use

Information on the number and dates of all outpatient appointments and
diagnostic tests (laboratory, radiology and cardiology) were extracted from the
hospital information system. Data on the total number of months of each HAART
regimen dispensed, as well as any relevant start and/or stop dates, were extracted
from pharmacy patient files. The medical records of patients with no pharmacy files
were cross-checked to confirm the patient did not receive HAART in 2012. In
addition, information on the number of doses of prophylactic antibiotics
(azithromycin, dapsone, sulfamethoxazole/trimethoprim and pyrimethamine)
dispensed to HIV patients was provided by the hospital pharmacy. Diagnostic tests
were linked with patient appointments on the basis of matching test and
appointment dates. Radiology and cardiology tests, which may not occur on the
date of the outpatient appointment where the test was ordered, were linked with

the nearest previous outpatient appointment attended.

Costs

A micro-costing study was carried out to estimate the cost of typical HIV outpatient

appointments from the service-provider perspective in 2012. Staff routinely
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involved in providing or supporting the HIV clinic (clerical, nursing, medical,
phlebotomy, and pharmacy) were interviewed to assess the HIV-clinic related tasks
performed by the staff member and the estimated patient-facing and non patient-
facing time involved. Doctors and nurses self-recorded their patient-facing times at
six consecutive HIV clinics in March and April 2013 (127/153 appointments timed).
Pharmacy staff self-recorded their HIV related patient-facing and non patient-facing
time for the month of April, 2013. The accuracy of self-timed doctor patient-facing
times was confirmed by independent observation of approximately 50% of
appointments. Average costs per appointment were then calculated based on
estimated time and salary of relevant staff using recommended national guidelines

[259,260].

The total annual staff cost per grade was calculated as follows:

Pay = Mid-point of pay range
Direct Salary Cost = Pay + Employers PRSI (10.75%)
Total Salary Cost = Direct Salary Cost + Imputed Pension Cost (4% of Pay)

Total Staff Cost = Total salary cost + Overheads (25% of Pay)

This method includes adjustments for non-pay costs associated with hiring
additional staff including employers’ PRSI, superannuation, as well as general
overheads such as costs for accommodation, utilities, support and back-office staff,
training, travel etc [259]. Total staff cost was converted to hourly rates using the

formula: annual cost for grade/((249- annual leave entitlement) x 6.95)) [259].
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Eight basic types of appointment were identified: 1) did not attend scheduled
outpatient appointment (DNA), patient was not on HAART at the time (“DNA, not
on HAART”); 2) DNA, patient was on HAART at the time (“DNA, on HAART”); 3)
attended the HIV-clinic, patient was not on HAART at the time (“Attended HIV
clinic, not on HAART”); 4) attended the HIV-clinic, patient was on HAART at the time
(“Attended HIV clinic, on HAART”); 5) attended the antenatal HIV-clinic, patient was
not on HAART at the time (“Attended antenatal-HIV clinic, not on HAART”); 6)
attended the antenatal-HIV clinic, patient was on HAART at the time (“Attended
antenatal-HIV clinic, on HAART”); 7) first attended appointment with the ID service
for HIV care, patient was not on HAART at the time (“Baseline visit, not on HAART”);
and 8) first attended appointment with the ID service for HIV care, patient was on
HAART at the time (“Baseline visit, on HAART”). Appointments were categorised as
DNA if the patient did not attend their scheduled appointment without cancelling
or rescheduling the appointment prior to the start of the clinic they were due to
attend. The cost of a DNA appointment was estimated based on the same non
patient-facing administrative and pharmacy staff time (where applicable) as
attended appointments as well as the time incurred rescheduling an appointment.
In general, a patient is considered lost to follow-up if they DNA three consecutive
appointments. For the antenatal-HIV clinic appointments only the cost of the care

delivered by the ID team was included in the micro-costing.

Unit costs

The unit costs of diagnostic tests were obtained from the finance department of the
hospital and the National Virus Reference Laboratory. The monthly costs of ARVs

and prophylactic antibiotics were provided by the hospital pharmacy. In Ireland, the
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price of all prescribed drugs are set at a national level [261,262], although individual
hospitals can negotiate discounts with wholesalers. The number of months of
regimens dispensed was used in the calculation of HAART costs to allow for possible

wastage due to regimen switching.

The hospital finance department also provided outpatient costs per patient for
comparison purposes from a newly implemented activity based costing system.
These data were broken down into direct and indirect costs by category (clinical
salaries, nursing salaries, non-clinical salaries, imaging, pathology etc), but
contained little information on individual patient characteristics, appointment types
or diagnostic tests. Drug costs (with the exception of a few very high cost drugs)
were not assigned at a patient level in the hospital activity based costing system in

2012.

The unit costs of individual appointment types, common diagnostic tests and

regimen types are shown in Table 4-1.
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Table 4-1. Unit costs (in 2012 euros) and frequency of appointment types, most common
diagnostic tests and most common HAART regimens dispensed.

Cost category Unit cost Resource use Source of cost data
Appointment type Staff cost/ Number of

appointment | appointments
DNA, not on HAART €12.68 32 Micro-costing study
DNA, on HAART €21.25 127 Micro-costing study
Attended HIV clinic, not on HAART €174.89 89 Micro-costing study
Attended HIV clinic, on HAART €194.88 997 Micro-costing study
Attended antenatal-HIV clinic, not €174.26 2 Micro-costing study
on HAART
Attended antenatal-HIV clinic, on €194.25 42 Micro-costing study
HAART
Baseline appointment, not on €244.46 14 Micro-costing study
HAART
Baseline appointment, on HAART €264.45 12 Micro-costing study
Most common diagnostic tests Cost per test | Number of tests
CDh4 €47.29 1,013 Hospital Finance Dept
Viral load €92.94 995 National Virus

Reference Laboratory

Full Blood Count €6.79 1,036 Hospital Finance Dept
Biochemistry profiles, weighted €18.63 1,042 Hospital Finance Dept
average cost
All other tests, weighted average €28.39 1,262 Hospital Finance Dept
cost
HAART regimens (regimen class) Cost per Number of

month months dispensed
Efavirenz/Emtricitabine/Tenofovir €816.61 1,515 Hospital pharmacy
(NNRTI)
Emtricitabine/Tenofovir, Darunavir, €1,097.51 864 Hospital pharmacy
Ritonavir (PI)
Emtricitabine/Tenofovir, Atazanavir, | €1,084.84 389 Hospital pharmacy
Ritonavir (PI)
Emtricitabine/Tenofovir, €1,148.79 99 Hospital pharmacy
Lopinavir/Ritonavir (PI)
Emtricitabine/Tenofovir, Nevirapine | €747.98 75 Hospital pharmacy
(NNRTI)
Lamivudine/Zidovudine, €953.16 53 Hospital pharmacy
Lopinavir/Ritonavir (PI1)
All other regimens, weighted €923.70 327 Hospital pharmacy
average cost
Prophylactic antibiotics Cost per Number of doses

dose dispensed
Azithromycin €0.42 330 Hospital Pharmacy
Sulfamethoxazole and trimethoprim | €0.15 2,047 Hospital Pharmacy
Dapsone €0.69 344 Hospital Pharmacy

DNA, did not attend. “Staff cost” is the estimated total patient and non patient-facing staff costs per
appointment. Diagnostic tests includes laboratory, radiology and cardiology tests. “Biochemistry
profiles” refers to the number and weighted average cost of the following biochemistry profiles:

”» » u ” ou

“patient”, “ward”, “bone”, “renal/bone”, “patient & lipid”, “patient & lipoprotein”,
electrolytes & creatinine” and “liver function tests”.

urea,
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Data analysis

All information was entered into a Microsoft Access® database. Data were analysed
using Microsoft Excel® and STATA 12 (College Station, Texas). Weighted average
costs per patient month (ppm) were calculated to account for differences in patient
lengths of follow-up. x* tests were used to test for differences in proportions.
Logistic regression was used to estimate the odds ratios of being treated with PI-
based regimens compared to NNRTI-based regimens in patients receiving a single
type of regimen. Generalised linear models were used to model costs ppm on
HAART as they are suitable for modelling cost data, which tend to be skewed,
without the need for transformation [263]. The most appropriate family was chosen
using the modified Parks test, and the link was chosen using the Pearson
Correlation Test, the Pregibon Link Test and the modified Hosmer and Lemeshow

test to evaluate power links in increments of 0.1 between 0 and 1 [264].

Sensitivity analysis

To reflect the uncertainty in the estimates of staff time and laboratory costs staff
times were varied by 20% and unit costs of diagnostic testing by 60% in a sensitivity
analysis. The 20% variation in staff time was based on the approximate width of the
confidence intervals of the average doctor and nurse patient-facing times, while the
choice of 60% variation for diagnostic testing costs was based on the difference in
the weighted average test costs calculated using alternative unit costs which were

available for a limited number of the tests.

122



4.4 Results

4.4.1 Study population

In total 326 patients (3,659 patient months) were included in this study. The
characteristics of the patient population can be seen in Table 4-2. The majority of
patients (59%) were men and the average age of patients was 40 years. Co-
infection with hepatitis C virus (HCV) was recorded for 7% of patients, Hepatitis B
Virus (HBV) in 2% of patients and both HBV and HCV in 1% of patients. Eight percent
(26/326) of patients were new to the service in CUH in 2012, most of whom were
newly diagnosed in 2012 (n=17). The CD4 profile of patients improved with the

number of years since diagnosis (x* test, P=0.001).

Three patients died in 2012, two of these were considered HIV-related deaths both
of which were of people who were newly diagnosed with advanced illness (CD4 <

50 cells/ul) at the time of diagnosis.
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Table 4-2. Number and proportion of patients and patient-months by patient

characteristics

Characteristics

Patients (%)

Patient months (%)

Patient type Existing patient 300 (91%) 3,506 (95%)
New patients 26 (8%) 153 (4%)
Gender Male 192 (59%) 2,148 (58%)
Female 134 (41%) 1,511 (41%)
Age <50 years 284 (87%) 3,172 (86%)
50+ years 42 (13%) 487 (13%)
Risk factor COHP 133 (41%) 1,501 (41%)
Heterosexual 63 (19%) 721 (20%)
MSM/Bisexual 95 (29%) 1,067 (29%)
IDU 18 (5%) 185 (5%)
Other 8 (2%) 96 (3%)
Unknown 9 (3%) 89 (2%)
Late diagnosis No 135 (41%) 1,535 (42%)
Unknown 77 (23%) 840 (23%)
Yes 114 (35%) 1,284 (35%)
Years since diagnosis 11+ years ago 95 (29%) 1,107 (30%)

6-10 years ago

107 (33%)

1,231 (34%)

1-5 years ago

100 (30%)

1140 (31%)

diagnosed in 2012 17 (5%) 105 (3%)
Lowest CD4 count in 2012 500+ 168 (51%) 1,894 (52%)
(cells/ui) 350-499 85 (26%) 973 (26%)
200-349 52 (16%) 581 (16%)
50-199 14 (4%) 146 (4%)
<50 7 (2%) 65 (2%)
Treatment and viral load On HAART, suppressed 211 (64%) 2,469 (67%)
status’ On HAART, not suppressed | 37 (11%) 438 (12%)
On HAART, unable to 7 (2%) 75 (2%)
determine status
Started/Stopped HAART 49 (15%) 440 (12%)
Not on HAART 22 (7%) 237 (6%)
Overall 326 (100%) 3,659 (100%)

4.4.2 Resource use

There were a total of 1,315 HIV outpatient appointments scheduled during 2012,

with an average of 4.1 (median 4, range 1-15) scheduled appointments per patient
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and 3.6 (median 3, range 1-11) attended appointments per patient. The frequencies

of each type of appointment are shown in Table 4-1.

In total 304 patients were on HAART for 3,272 patient-months, with 3,322 months
of HAART dispensed in total. The majority of regimens dispensed consisted of a
nucleoside reverse-transcriptase inhibitor (NRTI) backbone combined with either a
protease inhibitor (Pl) or a non-nucleoside reverse-transcriptase inhibitor (NNRTI).
NNRTI-based regimens were the most frequently dispensed (164 patients, 1,755
months dispensed) followed by Pl-based regimens (145 patients, 1,477 months
dispensed), with a small number of patients being dispensed other regimens types
(10 patients, 90 months dispensed). Fifteen percent (n=45) of patients had more
than one regimen prescribed during the study period, most of which were within
the same class, although a small number of patients were prescribed regimens from

different classes during the study period (n=15).

4.4.3 Total costs

The overall average cost of providing HIV outpatient care was estimated to be €973
ppm in 2012 (median €940, interquartile range €938-€1,008). As the cost of HAART
accounted for the majority (88%) of total costs, varying the staff time estimates and
unit costs of diagnostic testing did not result in substantial changes to the average
costs ppm in the sensitivity analysis, with total costs ppm only varying by about 5%
(Table 4-3). When costs were stratified by whether the patient was on HAART or not
at the time, the average cost ppm not on HAART was €107 (95% Cl €65-€150)

compared to €1,085 (95% Cl €1,060-€1,111) ppm on HAART.
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Table 4-3. Average base-case cost, in 2012 euros, per patient month (ppm) and results of

sensitivity analysis.

Base case (95% Cl)

Lower estimate (95% Cl)

Upper estimate (95% Cl)

Staff costs ppm (+/- 20%)

€62 (€59-€65)

€50 (€47-€52)

€75 (€71-€78)

Diagnostic test costs ppm
(+/-60%)

€55 (€52-€59)

€22 (€21-€23)

€89 (€83-€94)

Total non-drug cost ppm

€117 (€111-€124)

€72 (€68-€76)

€163 (€154-€172)

Total cost ppm (including

€973 (€938-€1,008)

€927 (€893-€962)

€1,019 (€983-€1,054)

drug costs)

4.4.4 Patient factors

The mean total cost ppm generally differed little across patient groups (Table 4-4).
However, patients who were on HAART for the duration of their time in the study
and were categorised as suppressed were found to have lower average total
monthly costs compared to those who were not suppressed (mean €1,043 ppm

compared to €1,189 ppm respectively).

HAART accounted for the vast majority of outpatient costs. The unit cost of
individual regimens varied from a minimum of €552/month to a maximum of
€1,600/month. Although NNRTI-based regimens tend to be less expensive than PI-
based regimens (the weighted average cost of NNRTI-based regimens in this study
was €809/month compared to €1,091/month for Pl-based regimens), there are
many other factors apart from cost which influence regimen choice, including
patient (e.g. demographic, behavioural), clinical (resistance, adverse reactions, co-
morbidities) and health system factors (drugs available for prescription, clinician
preferences). Significantly lower proportions of new patients and newly diagnosed
patients received HAART in 2012 compared to existing and previously diagnosed
patients ()(2 test, P=0.008 and P=0.017, respectively). While a significantly higher

proportion of those diagnosed late (i.e. with a CD4 count <350 cells/ul or an AIDS
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defining illness at diagnosis) received HAART (x* test, P=0.003). On multivariate
logistic regression of these three factors late diagnosis was the only factor that
remained significant with an odds ratio (OR) of 15.5 (95% ClI 2-120). Logistic
regression of regimen type (analysis restricted to patients only prescribed Pl-based
regimens or only prescribed NNRTI-based regimens, n=283) found women were
significantly more likely to be prescribed a Pl-based regimen (OR 6.6, 95% Cl 3.3-
13.2, p<0.001), while those over 50 years were less likely to be prescribed a PI-
based regimen (OR 0.34, 95% Cl 0.14-0.85, p=0.022) when adjusted for risk factor,

patient type, years since diagnosis, CD4 <350 cells/ul and late diagnosis.

The cost of HAART is the main driver of total costs, so any analysis of the factors
associated with total costs in effect just identifies the factors associated with
HAART cost. In order to try and identify the factors associated with outpatient
service use multivariate analyses was carried out separately on the non-HAART
costs, the HAART costs and the total cost ppm on HAART (3,272 patient months).
The results of these multivariate analyses are shown in Table 4-5. Female patients
were significantly more expensive compared to male patients and patients who
were not suppressed were more expensive compared to those who were
suppressed, reflecting the fact that more expensive Pl-based regimens were more
commonly dispensed in these groups of patients (67% months of HAART dispensed
to females were PI based regimens vs 30% of months dispensed to males, and 61%
of months of HAART dispensed to patients on HAART not suppressed/other vs 37%
of months dispensed to suppressed patients). Patients over aged >50 years on the

other hand had significantly decreased total costs ppm on HAART compared to
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patients under 50 years of age, again reflecting the regimens used in these groups

(50% of months of HAART dispensed to patients <50 years were NNRTI-based

regimens vs 72% of months dispensed to those >50 years).

In terms on non-HAART costs, older patients had significantly lower non-HAART

costs ppm on HAART, while patients diagnosed between 1 and 5 years ago were

more expensive than those diagnosed more than 10 years previously, and patients

who had a CD4 count < 350 cells/ul were more expensive than those with a higher

cell count.

Table 4-4. Costs per patient month (ppm) by patient subgroup

N | Mean drug cost ppm Mean non-drug Mean total cost ppm
(95% CI) | costs ppm (95% Cl) (95% Cl)

Patient type
Existing patient 300 €863 (€829-£897) €112 (€107-€116) €975 (€940-€1,010)
New patients 26 €678 (€503-€853) €253 (€206-€300) €931 (€732-€1,130)
Gender
Male 192 €844 (€805-€£882) €117 (€109-€124) €960 (€921-€999)
Female 134 €873 (€812-€934) €118 (€108-€129) €991 (€927-€1,055)
Age group
<50 years 284 €859 (€821-€897) €121 (€114-€128) €980 (€941-€1,019)
50+ years 42 €833 (€773-€894) €94 (€85-€104) €928 (€871-€984)
Risk factor
COHP 133 €878 (€826-€£931) €117 (€106-€127) €995 (€940-€1,050)
MSM/Bisexual 95 €826 (€769-£884) €122 (€110-€134) €948 (€889-€1,007)
Heterosexual 63 €835 (€745-€925) €113 (€101-€125) €948 (€856-€1,041)
IDU 18 €931 (€834-€1,027) €124 (€103-€144) €1,054 (€942-€1,166)
Other 8 €982 (€733-€1,231) €92 (€59-€125) €1,075 (€817-€1,332)
Unknown €697 (€383-€1,012) €125 (€92-€159) €823 (€514-€1,132)
Late diagnosis
No 135 €810 (€748-€871) €120 (€111-€130) €930 (€867-€993)
Unknown 77 €868 (€797-€939) €115 (€103-€126) €983 (€908-€1,058)
Yes 114 €902 (€862-€942) €116 (€104-€127) €1,018 (€974-€1,062)
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N | Mean drug cost ppm Mean non-drug Mean total cost ppm
(95% Cl) | costs ppm (95% Cl) (95% Cl)

Years since diagnosis
11+ years ago 95 €879 (€830-€929) €102 (€95-€108) €981 (€930-€1,032)
6-10 years ago 107 €890 (€833-€947) €107 (€99-€115) €997 (€938-€1,056)
1-5 years ago 100 €831 (€762-€899) €130 (€119-€141) €961 (€889-€1,033)
diagnosed in 2012 17 €581 (€349-€812) €275 (€208-€342) €855 (€582-€1,128)

Lowest CD4 count in

2012 (cells/pl)

500+ 168 €888 (€844-€932) €104 (€98-€110) €993 (€947-€1,038)
350-499 85 €807 (€734-€879) €120 (€108-€132) €927 (€852-€1,002)
200-349 52 €830 (€735-€925) €129 (€114-€145) €960 (€861-€1,058)
50-199 14 €839 (€725-€953) €179 (€115-€244) €1,018 (€873-€1,164)
<50 7 €903 (€706-€1,100) €218 (€118-€319) €1,121 (€842-€1,401)

Treatment and viral load status

On HAART, 211 €939 (€915-€964) €104 (€100-€109) | €1,043 (€1,017-€1,069)
suppressed

On HAART, not 37 | €1,035 (€987-€1,083) €154 (€134-€175) | €1,189 (€1,133-€1,245)
suppressed

On HAART, 7 €914 (€776-€1,052) €84 (€55-€113) €998 (€845-€1,151)
undetermined

status

Started/Stopped 49 €660 (€578-€742) €169 (€141-€197) €829 (€733-€924)
HAART

Not on HAART 22 - €103 (€79-€128) €103 (€79-€128)
Overall 326 €856 (€822-€£889) €117 (€111-€124) €973 (€938-€1,008)

COHP, person from a country of high prevalence with no other identifiable risk factor available. IDU,
current/former injecting drug user. Late diagnosis defined as CD4 count < 350 cells/ul at diagnosis or
AIDS defining illness at diagnosis. “On HAART” means the patient was on HAART for the entire
duration of the study, “suppressed” was defined as all viral loads in 2012 <50 copies/ml, with one
test result of 50-499 copies/ml allowed if previous and subsequent viral load results were < 50

copies/ml.
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Table 4-5. Results of multivariate analysis of non-HAART, HAART and total costs ppm on

HAART.
Non HAART cost ppm on HAART | |\ ior o0 Izt:k:;;ppm
Coefficient’ Coefficient’ Coefficient’
New patient -6.555 -0.03 -0.004
Female 1.464 0.138* 0.139*
Age 50+ years -3.113% -0.101* -0.117*
Risk factor
COHP ref ref ref
MSM 1.308 0.033 0.037
Heterosexual 0.32 0.054 0.054
Other/unknown -0.737 0.05 0.054
Late diagnosis
No ref ref ref
Unknown -0.354 -0.012 -0.015
Yes -0.515 -0.035 -0.04
Years since diagnosis
11+ years ago ref ref ref
6-10 years ago -0.267 0.053 0.05
1-5 years ago 1.825* 0.041 0.059
diagnosed in 2012 4.504 0.078 0.128
Min CD4 < 350 cells/pul 3.432% 0.02 0.054
On HAART, not
suppressed/other 2.051 0.059 0.089*
Constant 31.314 3.896 4.026

1) Generalised linear model with Inverse Gaussian family and link power 0.5. 2) Generalised linear
model, with Gaussian family and link power 0.2. * p<0.05. PPM, per patient month. COHP, person

from a country of high prevalence with no other identifiable risk factor available. IDU,

current/former injecting drug user. Late diagnosis defined as CD4 count < 350 cells/ul at diagnosis or
AIDS defining illness at diagnosis. “On HAART” means the patient was on HAART for the entire
duration of the study, “suppressed” was defined as all viral loads in 2012 <50 copies/ml, with one
test result of 50-499 copies/ml allowed if previous and subsequent viral load results were < 50
copies/ml. “On HAART, other” includes patients on HAART who were not suppressed or had
undetermined status and those who started/stopped HAART in 2012.
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4.4.5 Comparisons of total costs with other sources of cost data

Patient level costs for the HIV patients included in the micro-costing study were
provided by the hospital finance department. The data are activity based costing
data, the cost components of which are generated using a top-down methodology.
The total number of HIV outpatient appointments in the finance dataset was very
similar to the total scheduled number of appointments from the utilisation study
(1,310 vs 1,315) which would be expected given that the finance costs are based on
information recorded in the same hospital information system as the utilisation
data were extracted from. As the costs of most drugs were not assigned at a patient
level in this system in 2012, it was not appropriate to compare drug costs, however
the estimated non-drug cost ppm based on the hospital activity-based cost data
was €63 ppm (95% Cl €59-€67) compared to €117 (95% Cl €111-€124) in the micro-
costing study. Use of the national average outpatient appointment cost (€130.56 in
2012) would have resulted in an even lower estimate of €47ppm (95% Cl €44-
€49ppm). While our estimate is greater than the estimates generated using routine
data, the estimated total cost (€973 ppm) is about 20% lower than the IR£493 per
active patient month in 1999 reported by a previous micro-costing study
(equivalent to €1,184 in 2012). Although that study was carried out in the early
HAART era and the patient population was quite different to the patient population

in this study [143].

4.5 Discussion
This study reports the results of a bottom-up costing study of routine HIV
outpatient care performed in a regional referral centre in the south of Ireland. The

total estimated cost of the service in 2012 was €973 ppm, nearly 90% of which was
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due to the cost of HAART. While it is difficult to compare costs across countries,
HAART is reported to account for 60%-80% of the total cost of HIV care (including

inpatient care) in many studies in developed countries [121,128,134,265-268].

Despite its cost, HAART is considered a very cost-effective treatment [117,269], and
also has the important population-level benefit of reducing onward transmission
[270]. HAART also offers the greatest opportunity for reducing costs, for example,
in this study the total non-drug spend would have to be reduced by over 35% to
save the same amount as could be achieved by a 5% reduction in HAART costs.
Possible strategies for reducing HAART costs do exist, such as increased use of
generic drugs or less expensive regimens where available and appropriate
[119,127,159], though efforts to reduce drug spend should not come at the cost of
increased risk of poorer outcomes and reduced quality of care [269]. As regimen
choice is influenced by patient factors, such as age, gender and risk factor, variation
in costs between centres at a national level is likely to be a reflection of differences
in patient populations, although clinician preference may also play a role. With
time, as more patients switch onto newer treatments, the drug costs are likely to
increase unless savings can be made through increased use of generic drugs
[119,127,159] or other rationalisation measures. In any case, further research is
warranted into the patient and healthcare factors influencing regimen choice, such

as the acceptability and potential impact of a preferred medicine scheme.

The most important factor on multivariate analysis which influenced total costs
ppm on HAART was gender, with women being 15% more expensive than men. It

was also interesting to note that patients over 50 years of age had significantly
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reduced costs ppm on HAART. This was due to a combination of older patients
tending to be on less expensive NNRTI-based regimens, as well as having fewer
scheduled appointments (0.26 ppm compared to 0.37 ppm, p<0.001). The lower
appointment rate in older patients contrasts with previous studies which have
found older patients have higher utilisation rates [271], and may be a reflection of
the particular characteristics of this patient cohort. As the total number of older
patients increase, it will be possible to perform more nuanced analysis by age,
which may identify particular age groups with higher resource use (e.g. 50-65 year,
65-75 year, 75+ year age groups). Late diagnosis has been reported in the literature
to be associated with sustained increased healthcare costs [133], in this study there
was some evidence that those diagnosed late had higher mean outpatient costs

(Table 4-4), however the differences were not significant using multivariate analysis.

There are several limitations to this study. The data collection was restricted to one
year, so changes over time cannot be examined. The usage and cost of other
services (inpatient, emergency, and non-ID outpatient care) were not included in
this analysis. While the majority of HIV-related care is now provided on an out-
patient basis by the ID team, a small minority of patients use a substantial amount
of other services [272]. Newly diagnosed patients with low CD4 counts in particular
can have very complex care needs, in this study the inpatient costs of two newly
diagnosed patients who were diagnosed late and subsequently died were not
captured by this micro-costing study. CUH has a smaller proportion of injecting drug
users than the national HIV patient population (5% vs 21%), however the

population served is similar in terms of age, gender, CD4 count and viral load to the
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national cohort in care [247]. Diagnostic tests were linked to specific outpatient
appointments on date and mis-matching may have occurred which could have led
to either an under- or over-estimate of the diagnostic testing ordered by the HIV
clinic. Private patients were not included in the study. While private patients do not
attend the public outpatient clinic so would not generate appointment costs, the
health service provider may incur costs as a result of diagnostic tests and/or HAART.
The additional cost of obstetric care for HIV patients (i.e. additional to the three
consultant visits that antenatal patients are routinely entitled to [273]) was not
included in the cost estimates. As the numbers of women attending antenatal care
was very small in this study it was not possible to investigate this fully, but to give
an indication of the scale of the possible additional costs the average number of
antenatal-HIV appointments attended in this study was 3.2 per woman. This study
also does not include the cost of medications prescribed to HIV patients other than
HAART and prophylactic antibiotics, as these are dispensed outside the hospital
setting. The total cost of vaccines (influenza, pneumococcal, hepatitis A, hepatitis B,
and combined hepatitis A and B) and tuberculin dispensed to the HIV clinic was
available, however as these costs could not be assigned at a patient level. The total
estimated cost of vaccines and tuberculin in 2012 was €3,734 (including
consumables) and even though this is probably an underestimate as patients may
be vaccinated in other healthcare settings, overall it is likely to account for a

relatively small proportion of the total costs of ambulatory HIV care in this centre.
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4.6 Conclusion

Accurate cost data are essential for ensuring HIV services are effective, efficient,
and equitable and cost information should be used to guide policy, planning and
implementation [251]. This is particularly pertinent in the current situation in
Ireland, as healthcare funding is undergoing restructuring. We have found that HIV
outpatient costs were substantially underestimated by routine hospital cost data,
and we feel that this information will be vital for the development of realistic
setting of HIV outpatient appointment prices in the new funding system. In
addition, as demands on the service increase due to greater numbers of patients
and more complex care these cost data will be available for cost-effectiveness

evaluations of new drugs, technologies and models of care.
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5.1 Abstract

Data on the pattern and cost of health service use by HIV patients are required for
evaluations of the cost-effectiveness of new drugs and technologies as well as being
essential for service planning. The aim of this study was to identify the utilisation
patterns and cost of hospital care for HIV patients in a single centre in Ireland in
2012. Data on the frequency and non-drug costs of all hospital resources used by
HIV patients were extracted from a hospital activity based costing system. Cost data
were analysed using a generalised linear model. A total of 328 patients, 3,672
patient months, were included in this study. Patients had a mean of 4.4 scheduled
infectious disease outpatient appointments per patient year. 33% of patients also
used another outpatient service, 10% in-patient services, 4% day-case service, and
14% emergency department services in 2012. Patients with very advanced HIV
disease continue to incur a disproportionate amount of the total cost of providing
care. This study provides baseline utilisation and cost data for use of both
infectious-disease and non-infectious disease hospital services, and will be useful

for service planning in light of the likely increases in resource demands.
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5.2 Introduction

The epidemiology of HIV infection has changed with the availability of highly-active
antiretroviral therapy (HAART). Mortality rates in those who initiate treatment early
and who are highly adherent approach that of the general population [208], making
HIV infection not only a chronic disease, but one with a relatively long duration and

a high per-capita cost compared to other chronic diseases [9,136,244,274].

It has also become apparent that long-term infection with HIV and/or long-term
ART is resulting in increasing levels of non-AIDS morbidity [245], and the prevalence
of many non-infectious chronic diseases is higher in people living with HIV than in

the general population [275,276].

Historically, healthcare systems have been designed to provide acute, episodic care
and so tend to be less equipped to deal with chronic conditions [277]. The care
needs of patients with multiple chronic conditions is particularly complex as these
patients tend to have high healthcare utilisation and polypharmacy rates requiring
co-ordination across multiple specialties both within and across healthcare
providers. While there is currently little consensus in the literature on how to
improve care integration, it is clear that in order to provide a service that improves
patients outcomes and satisfaction, it is essential that the needs and characteristics
of the patient population are taken into account when designing services and

information management systems [278,279].

While many studies have published utilisation and/or cost data on all healthcare
resources used by HIV patients, fewer studies have reported results broken down

by whether the care was HIV related or not. In one study that did, the overall
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admission rates of HIV patients for non-HIV related conditions were twice that of
HIV-related admissions, with HIV-related admissions being more frequent than non-

HIV admissions only in patients with a CD4 count < 75 cells/ul [280].

Increasing demands on HIV services have stimulated interest in the identification of
more efficient means of providing those services. In developed countries, research
has mainly focussed on methods of decreasing drug costs through such methods as
the use of centralised procurement [162], generic drugs [127,159,160], and single
tablet regimens [158,161], but reducing the frequency of visits and/or laboratory
monitoring of stable, suppressed, patients have also been suggested as means of

increasing efficiency without affecting patient outcomes [77,119,281,282].

In the era of widespread HAART use a large proportion of patients in care in
developed countries are suppressed and may be suitable for reductions in the
frequency of visits and/or laboratory monitoring [62,283]. In Ireland at least 68% of
all patients in care (87% of patients on treatment) in 2009/2010 had a viral load <50
copies/ml [85]. Although stable patients are a group of particular interest, little has
been published on either their use of HIV outpatient services or their use of wider
health services. As postulated efficiency measures may target this group of patients
in particular, data on the proportion of patients who fall into this category and their
current level of health service usage would provide information on the potential

savings that could be made if suggested efficiency measures were implemented.

We have previously reported utilisation rates and cost of the ambulatory HIV care
service [284]. The cost of outpatient care reported in that study (based on micro-

costing methodology) was estimated to be between €927-€1,019 per patient
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month, 90% of which was due to the cost of HAART. On multivariate analysis, care
for males and older people (250 years of age) was found to be significantly less
expensive. This variation was mostly explained by variations in HAART regimens
across groups, although older patients were also found to have significantly fewer
appointments [284]. However that study focussed only on patients’ use of HIV
clinics and did not evaluate their use of inpatient care, emergency medicine or
other outpatient clinics. The aim of this study was to identify HIV and non-HIV
related hospital utilisation patterns and cost by HIV patients attending a single

regional centre in Ireland in 2012.

5.3 Methods

5.3.1 Setting
We carried out a descriptive study of direct and indirect non-drug healthcare costs

in CUH in 2012. CUH is a tertiary referral centre, and was one of only six adult HIV
specialist centres which provided HIV care in Ireland in 2012 (the other centres are
located in Dublin, Galway and Limerick). HIV care is provided solely by hospital-
based practitioners, primary care physicians do not provide specialist HIV care. HIV
care provided in the public system is free for Irish residents; however patients may
choose to attend a consultant privately, in which case they pay a consultancy fee
for their visit. The catchment area for the HIV service in CUH covers most of the
southern region of Ireland (counties Cork, Kerry, Waterford and south Tipperary, a
population of approximately 860,000 people). While the total number of people
living with HIV in this region is unknown, as the catchment area is mainly rural it is
likely that the prevalence of HIV in the region is lower than the 0.1%-0.2%

estimated nationally by UNAIDS [23]. It is likely that most patients resident in the
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region access HIV care in CUH as the nearest alternative HIV centre is located in

Limerick (approximately 100km away).

5.3.2 Patient population
All HIV positive patients who attended the HIV centre in CUH in 2012 were

identified from a pre-existing clinical patient database. Patients who attended the
public HIV clinic located in CUH, or who were admitted to CUH in 2012 were eligible
to be included in this study. Patients who attended any private HIV outpatient care
in 2012 (full or partial year) were excluded. Patients who attended another HIV
centre for their routine care (i.e. visitors to the area who attended CUH on a
temporary basis) were also excluded. Patients were considered to be in-care from
01/01/2012, or the date of their first visit if they were a new patient, until
31/12/2012. Local clinical guidelines recommended monitoring of HIV patients
every 3-4 months (although a small number of stable patients are monitored on a
6-monthly basis). The files of patients who did not attend any HIV clinic
appointments in the last 6 months of 2012 were manually checked, and these

patients were censored at the date of their last scheduled visit where appropriate.

5.3.3 Data
Information on admissions (inpatient and day-case, both public and private),

outpatient appointments and emergency department (ED) visits in 2012 by the
included patients was extracted from the hospital finance system (in 2012 euros)
which covers both CUH and Cork University Maternity Hospital (CUMH). This
system is an activity based costing (ABC) system (“Power Performance Manager”)
which uses top-down methodology to generate patient level hospital costs based

on hospital accounting and activity data. The cost estimates include both pay and
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non-pay (e.g. drugs, consumables, utilities, capital expenditure etc) costs, based on
best accounting practice and in compliance with statutory requirements and Health
Service Executive policies and procedures. In 2012 the finance system did not assign
drug costs at an individual patient level, so this analysis was limited to non-drugs
costs. Data on the cost of appointments with allied health professionals (social
workers, dieticians, physiotherapists) were not included in the finance data due to
concerns about the completeness of these data. Outpatient visits recorded on this
system included “missed visits” (scheduled appointments which the patient did not
attend without cancelling/rescheduling in advance of the clinic) but did not include
cancelled appointments. While in general patients’ appointments are scheduled in
advance, a small number of patients may “walk-in” to a clinic without an
appointment, these visits are recorded on the hospital administration system and

were indistinguishable from pre-scheduled appointments in the data extracted.

Healthcare contacts for obstetric care were excluded from analysis, as maternity
care is considered a normal physiological process and not an illness (attendances
for joint HIV-antenatal care were not excluded). Obstetric care contacts were

identified as follows:

e Admissions (inpatient or day case) with a primary diagnosis coded 000-099
(childbirth, childbirth and puerperium)

e ED attendances at the CUMH emergency room

e Qutpatient visits at the following CUMH clinics: obstetrics, ultrasound, fetal

assessment, antenatal and post natal.
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Utilisation data from a previous micro-costing study (Chapter 4) [284] was used to
cross-check utilisation data and to provide information on whether an outpatient
visit was attended or missed, as well as to provide information on the diagnostic
tests linked with each outpatient ID appointment. Data on diagnoses associated
with all inpatient episodes were obtained from the HIPE department of CUH. In-
patient diagnoses are coded using the International Classification of Diseases 10th
revision Australian Modification [285]. Up to 30 diagnoses codes can be recorded
for each admission. Diagnoses codes for each in-patient episode were reviewed
independently by two infectious-disease consultants (AJ and CB), and categorised
subjectively as “HIV-related”, “HIV-associated” or “unrelated to HIV”. HIV-related
diagnoses were diagnoses that were known to be related to HIV infection (e.g.
candidal oesophagitis, adverse reactions to antiviral medication, Kaposi sarcoma),
HIV-associated diagnoses were diagnoses for conditions associated with HIV
infection (e.g. anal carcinoma), or diagnoses which were possibly related to the
underlying HIV infection but which couldn’t be definitely attributed to HIV infection
(e.g. unspecified acute lower respiratory tract infection in a virally suppressed
patient with a high CD4 count). Episodes where categorisations differed or were not
possible to determine on the basis of diagnoses codes alone were re-checked by
the consultant in CUH (AJ) in conjunction with a Clinical Nurse Specialist and patient
notes. Admissions which occurred within 1 day of an ED visit were assumed to be
linked to that ED visit. In-patient episodes admitted and discharged on the same
day were given a length of stay of 1 day. The CD4 counts reported are the minimum
CD4 counts recorded in 2012. A list of the variables included in this analysis and

their source is shown in Table 5-1.
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Table 5-1. List of variables included in analysis and source of data

Variable ‘ Source of variable Notes
Patient level

Age ABC/Micro-costing

Gender ABC/Micro-costing

Risk factor Micro-costing

Minimum CD4 count in
2012

Micro-costing

Late diagnosis

Micro-costing

Years since diagnosis

Micro-costing

Treatment status

Micro-costing

Suppression status

Micro-costing

Healthcare contact level

Date ABC Date of healthcare contact/admission

Type of contact ABC Inpatient/day case/emergency
dept/outpatient

Hospital ABC CUH/CUMH

Clinic name ABC

Cost ABC Total cost, excluding drug costs

Date of discharge ABC Inpatient admissions only

Length of stay ABC Inpatient admissions only

Number of ICU days ABC Inpatient admissions only

Diagnosis HIPE Inpatient admissions only, up to 30
recorded per admission

Procedure HIPE Inpatient admissions only, up to 30
recorded per admission

Attended Micro-costing study Outpatient appointments only

CD4 count Micro-costing study ID outpatient appointments only

FBC Micro-costing study ID outpatient appointments only

Viral Load Micro-costing study ID outpatient appointments only

Biochemistry profile

Micro-costing study

ID outpatient appointments only

ABC, activity based costing system; HIPE, Hospital inpatient enquiry; FBC, Full blood count

5.3.4 Ethical considerations
Ethical approval for this study was obtained from the Research Ethics Committee of

CUH.

5.3.5 Data analysis

5.3.5.1 Patient categorisation
There is no definition of what constitutes a “stable” patient, however patients who

are newly diagnosed, require antenatal care, are on HAART but not suppressed, are
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not on HAART or have CD4 counts <350 cells/ul are all groups of patients who
would not be suitable for less frequent monitoring [3,40,41,75]. Therefore in this
analysis patients were categorised as “stable” if they met all of the following

conditions:

. They were on HAART and categorised as suppressed for their entire
study period in 2012 (“suppressed” defined as all viral loads in 2012 <50
copies/ml, with one test result of 50-499 copies/ml allowed if previous

and subsequent viral load results were < 50 copies/ml)

. They were diagnosed before the start of 2011
. Their lowest CD4 count recorded in 2012 was = 350 cells/pl
U They did not attend for antenatal care in 2012

5.3.5.2 Statistical analyses
All information was entered into a Microsoft Access® database and analysed using

Microsoft Excel® and STATA 12 (College Station, Texas). Mean numbers of
appointments per year were calculated weighted by the number of months in care.
Differences in proportions were tested using x° tests, as patients had different
length of follow-up during which an episode of care could happen X’ tests for
differences in proportions were limited to the sub-group of patients who were in
care for 12 months (n=287) where applicable. Differences in means of normally
distributed variables were tested using the Student’s t-test. Differences in non-
normally distributed variables (e.g. mean costs per patient month) were tested
using either Wilcoxan rank-sum or Kruskal-Wallis rank tests. A binomial generalised

linear model was used to test the association between HAART status and missed
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infectious disease outpatient visits, taking into account length of follow-up and

patient clustering.

For comparison of stable and non stable patients, the average number (and 95%
Cls) of visits and tests per patient were estimated using Poisson regression with
robust standard errors. Relative risks for use of services were calculated using a

modified Poisson approach with robust error variances [286].

Multivariate analysis of cost data was performed using a generalised linear model
(inverse Gaussian family, identity link). The family was selected using a modified
Parks test, while the link was identified by evaluating the results of the Pearson,
Pregibon and modified Hosmer and Lemeshow tests for power links between 0 and

1in increments of 0.1 [264].

5.4 Results

5.4.1 Description of cohort

A total of 328 patients (3,672 patient-months) were included in the study. The
characteristics of the patient cohort has been reported previously [284]. The
majority of patients (59%) were male and the average age was 40 years. 13% (n=42)
were 250 years of age. Most patients had a minimum CD4 count in 2012 >350 cells
(77%), and were on HAART for 100% of their study period (79%), a further 14%
were on HAART for <100% of their study period, most of whom were patients who
initiated HAART in 2012. A small proportion of patients were co-infected with
hepatitis C (7%), hepatitis B (2%) or with both hepatitis B and C (1%). Three patients

died, two of these were newly diagnosed in 2012 and died of HIV-related causes.
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In total 61 patients were excluded. Limited data were available on the age and sex

of excluded patients. Excluded patients were significantly older (mean 47 years vs

40 years, t-test p<0.0001) and more likely to be male (77% vs 59%, x* p=0.005).

5.4.1.1 Stable vs non-stable patients
Of the 328 patients included in this study, 166 (51%) were classified as stable and

162 (49%) as non-stable. The characteristics of the two groups are shown in Table

5-2. Stable patients tended to be older (mean age 43 years vs 37 years, t-test p <

0.0001), and diagnosed longer (9.1 years vs 5.5 years, Mann-Whitney p <0.0001).

Stable patients also contributed significantly more patient months (mean 11.6 vs

10.8 months per patient, Mann-Whitney p <0.0001).

Table 5-2. Patient characteristics of stable and non-stable patients

Stable (%) | Non-stable (%) | Total Chi%, P
Total patient 1,929 1,743 3,672
months
Gender Male 101 (61%) 93 (57%) 194 0.527
Female 65 (39%) 69 (43%) 134
Age group <50 years 134 (81%) 152 (94%) 286 <0.001
>50 years 32 (19%) 10 (6%) 42
Years since diagnosis | >10 years 68 (41%) 28 (17%) 96 <0.001
6-10 years 62 (37%) 45 (28%) 107
1-5 years 36 (22%) 64 (40%) 100
Diagnosed in 2012 | - 18 (11%) 18
Risk factor MSM 48 (29%) 48 (30%) 96 0.829
COHP 66 (40%) 67 (41%) 133
Heterosexual 36 (22%) 28 (17%) 64
IDU 9 (5%) 9 (6%) 18
Other/unknown 7 (4%) 10 (6%) 17
Late diagnosis No 65 (39%) 72 (44%) 137 0.237
Unknown 36 (22%) 41 (25%) 77
Yes 65 (39%) 49 (30%) 114
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5.4.2 Use of outpatient ID services

Infectious disease. There were 1,338 infectious-disease outpatient appointments
scheduled in the 3,672 patient months in 2012 giving an average of 4.4 scheduled
visits per patient year (median 4, interquartile range 3-5). While some of these
appointments may have been for infectious diseases other than HIV the opinion of
the clinicians providing the clinic was that the vast majority of appointments were
likely to have been HIV-related. It is also worth noting that in CUH the hepatology
service provides care and treatment for hepatitis C infection, and co-infected

patients attend both services separately.

Missed visits. The overall missed visit rate for scheduled infectious disease clinic
appointments was 12% (158/1,338), however missed visits were concentrated in a
minority of patients, as 75% of patients missed no visits, 15% missed a single visit
and 10% missed two or more visits. Patients not on HAART at the time of the
scheduled visit were significantly more likely (odds ratio 2.7, 95% Cl 1.3-5.6) to miss

their appointment.

Overall stable patients had fewer visits in 2012 (average 3.30 scheduled visits per
patient, 95% Cl 3.13-3.36) than non-stable patients (4.95 scheduled visits per
patient, 95% CI 4.57-5.33). Stable patients also attended significantly more of their
scheduled visits 90% attended vs 86% attended ()(2 p=0.025). Stable patients
attended an average of 2.98 visits in 2012 (95% Cl 2.86-3.10 visits per patient) while
non-stable patients attended 4.28 visits in 2012 (95% Cl 3.95-4.61 visits per

patient).
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Of the patients who were considered to be in care for the entire of 2012 (n=287),
15% attended twice, 59% attended 3 times, 18% attended 4 times and 8% attended

5 or more visits in 2012 (Figure 5-1).
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Figure 5-1. Number of attended HIV outpatient appointments per patient in 2012 in
patients in care for all of 2012, by patient type (n=287)

Routine laboratory testing

There were 1,180 attended outpatient appointments in 2012, and 91% of these had
at least one associated laboratory test. Local clinical guidelines in 2012 (Appendix 3)
recommended patients receive CD4, viral load, FBC and biochemistry profile testing

every 3-4 months.
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The average number of these routinely recommended tests that patients received
in 2012 is shown in Table 5-3. The distribution of the number of tests per patient

(for patients in care for all of 2012) by patient type can be seen in Appendix 4.

Table 5-3. Total number of tests and mean number of tests per patient (n=328) by patient
type, in 2012

Stable patients Non-Stable patients
Test name Total Average per patient | Total Average per patient
number | (95% Cl) number (95%Cl)
CDh4 466 2.71(2.61-2.81) 548 3.56 (3.33-3.78)
Viral Load 469 2.73 (2.63-2.83) 527 3.42 (3.19-3.65)
FBC 473 2.75 (2.65-2.85) 564 3.66 (3.41-3.91)
Biochemistry profile 483 2.81 (2.69-2.93) 560 3.63 (3.38-3.88)

5.4.3 Use of other hospital services
The overall proportions of patients with any non-ID outpatient appointment, any

emergency department (ED) attendance or any inpatient admission in 2012 are

shown in Table 5-4.
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Table 5-4. Proportion of patients with any non-ID outpatient appointment, any ED
attendance or any inpatient admission (including day-cases) in 2012

Non-ID ED Inpatient
outpatient attendance admission (HIV
appointment related/associated,
HIV unrelated)
Stable Yes 39% 17% 15% (6%, 9%)
No 27% 11% 6% (1%, 5%)
Gender Male 35% 13% 11% (4%, 7%)
Female 31% 15% 10% (2%, 7%)
Age group <50 years 34% 15% 11% (4%, 7%)
250 years 29% 10% 7% (0%, 7%)
Years since >10 years
diagnosis 33% 14% 7% (1%, 6%)
6-10 years 37% 13% 8% (2%, 7%)
1-5 years 27% 11% 10% (3%, 7%)
Diagnosed in 2012 22% 39% 39% (22%, 17%)
Risk factor MSM 31% 10% 9% (3%, 6%)
COHP 34% 17% 8% (2%, 6%)
Heterosexual 27% 11% 13% (5%, 8%)
IDU 56% 11% 11% (6%, 11%)
Other/unknown 35% 29% 24% (6%, 18%)
Late diagnosis | No 36% 15% 12% (1%, 11%)
Unknown 36% 16% 9% (4%, 6%)
Yes 26% 11% 9% (5%, 4%)
Minimum CD4 500+
category 28% 11% 7% (1%, 6%)
350-499 26% 11% 6% (1%, 5%)
200-349 48% 17% 15% (4%, 12%)
50-199 64% 14% 14% (7%, 7%)
<50 57% 86% 86% (71%, 29%)
HAART and On HAART, suppressed
Viral load
category 33% 13% 8% (1%, 7%)
On HAART, not
suppressed/undetermined | 41% 5% 9% (5%, 5%)
Started/stopped HAART 31% 24% 20% (10%, 12%)
Not on HAART 25% 21% 17% (8%, 8%)
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5.4.3.1 Other outpatient specialties
One third of patients (n=108) had at least one outpatient appointment scheduled

with a specialty other than infectious diseases (272 appointments). The most
frequently scheduled non-ID outpatient appointments were gynaecology (14% of
appointments), psychiatry (11%), gastroenterology (11%), haematology (8%),
ophthalmology (8%) and orthopaedics (8%). Although use of non-ID outpatient
specialities might be expected to be more frequent in older patients, the total
proportion of patients 250 years of age with scheduled non-ID outpatient
appointments did not differ significantly from younger patients (x2=0.41, p=0.52).

The missed visit rate for scheduled appointments with non-ID specialties was 25%.

On univariate analysis, non-stable patients, IDUs and patients in lower CD4
categories had significantly higher risks of having any scheduled non-ID outpatient
appointments (see Table 5-5). Stable categorisation and IDU remained significant
on multivariate analysis, adjusting for gender, age, number of years diagnosed, risk
factor and late diagnosis (CD4 category was not included as stable patients by

definition had a CD4 count =350 cells/pl).
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Table 5-5. Relative risk (RR) from univariate analysis and adjusted RR from multivariate

analysis of any scheduled non-ID outpatient appointment in 2012, by patient

characteristic

Patient characteristics

Any non-ID outpatient appointment(s)

RR RR adj
Stable patient Yes - -
No 1.55* 1.64*
Female Male - -
Female 0.88 0.71
Age (per year) 1.00 1.00
Years since diagnosis (per year) 1.01 1.03
Risk factor MSM - -
COHP 1.08 1.35
Heterosexual 0.85 0.95
IDU 1.94* 2.13*
Other/unknown 1.17 0.94
Late diagnosis No - -
Unknown 1.03 0.73
Yes 0.72 0.69
Min CD4 category 500+ -
350-499 0.89
200-349 1.70*
50-199 2.43%*
<50 2.43%*
HAART and Viral On HAART, suppressed -
load category
On HAART, not 1.26
suppressed/undetermined
Started/stopped HAART 1.22
Not on HAART 0.86

Model used for both univariate and multivariate analyses was a generalised linear model with
Poisson family, log link and robust standard error. ¥*P<0.05, **P<0.001, RR relative risk. COHP,
person from a country of high prevalence with no other identifiable risk factor available. IDU,

current/former injecting drug user. Late diagnosis defined as CD4 count < 350 cells/ul at diagnosis or

AIDS defining illness at diagnosis. “On HAART” means the patient was on HAART for the entire

duration of the study, “suppressed” was defined as all viral loads in 2012 <50 copies/ml, with one

test result of 50-499 copies/ml allowed if previous and subsequent viral load results were < 50

copies/ml.
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5.4.3.2 Admissions
There were 43 inpatient episodes (in 34 patients) in 2012, of which 28% (n=12)

were categorised as HIV-related and a further 9% (n=4) as HIV-associated. The
overall in-patient admission rate was 0.14 admissions per patient year, with the
average length of stay 7.5 days per admission. Eight inpatient days (2%) were
intensive care days (2 patients). The primary diagnosis coded for each inpatient
episode can be seen in Table 5-6. Of note was that 8 admissions (19%, 95% Cl 8%-
33%) did not have a HIV related diagnosis code (B20-24) recorded in any of the 30
available diagnoses fields. Nearly all of these admissions were classed as unrelated

to HIV, however one was classed as HIV-associated.

Table 5-6. Number (days) of inpatient episodes by primary diagnosis code and HIV
category

Primary diagnosis (ICD-10 AM chapter) Codes HIV-related  HIV- Unrelated to
associated  HIV

Infectious and parasitic diseases A00-B99 7 (88)

of which, HIV diagnoses B20-24 4 (35)

Neoplasms C00-D48 1(33)

Diseases of the blood and blood- D50-D89 1(2)

forming organs and immune mechanism

Endocrine, nutritional and metabolic EO0-E90 1(1)

diseases

Mental and behavioural disorders FOO-F99 1(1)

Diseases of eye and adnexa HO0-H59 1(3)

Circulatory system diseases 100-199 3(6)

Respiratory diseases J00-J99 1(3) 1(1)

Digestive diseases KO0-K93 3(18)

Diseases of the skin and subcutaneous LO0-L99 2 (5) 1(1)

tissue

Diseases of the musculoskeletal system MO00-M99 1(11) 2(2)

and connective tissue

Genitourinary system diseases NOO-N99 1(1) 5(13)

Symptoms, signs not elsewhere RO0-R99 2(7) 4 (20)

classified

Injury, poisoning and certain other S00-T98 5(110)

consequences of external causes

Total 12 (140) 4(11) 27 (174)
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There were also 197 day-case admissions (defined as planned admissions not
requiring an overnight stay [285]) in 2012. The vast majority of these were incurred
by two patients, one on haemodialysis (158 day-case admissions) and the second
undergoing radiotherapy for a HIV-associated condition (27 day-case admissions).
Of the remaining 12 day-case admissions, 4 were considered HIV-related and 2 HIV-

associated.

Not being categorised as stable was significantly associated with risk of any
inpatient admission and any HIV-related/associated inpatient admission (but not
HIV-unrelated admission) on multivariate analysis, with non-stable patients being
more than twice as likely as stable patients to be admitted and over 5 times more
likely to have a HIV-related/associated admission (Table 5-7). Having a risk factor of
“other/unknown” was also significantly associated with an increased risk of any
admission. This risk group is comprised of mixture of patients including those with
an unknown risk factor as well as those who acquired HIV through exposure to
blood/blood products, and vertical transmission. The elevated risk of admission in
this group may possibly be explained by the likelihood of co-morbidities in these
patients, particularly the patients who acquired HIV through exposure to blood

products.

5.4.3.3 Emergency department visits
There were 65 ED visits by 46 patients (14% of patients), giving an average ED visit

rate of 0.2 visits per patient year. 51% of these visits resulted in admission, one

third of which were considered HIV-related admissions.

155



Having a very low CD4 count and having started/stopped treatment were
significantly associated with an ED attendance on univariate analysis, however on
multivariate analysis only having a risk factor of other/unknown remained

significant (Table 5-8).
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Table 5-7. Relative risk (RR) from univariate analysis and adjusted RR from multivariate
analysis, of any admission (including day-case admissions), HIV-related/associated

admissions, and HIV unrelated admissions in 2012, by patient characteristics

Patient characteristics Any inpatient HIV- HIV unrelated
admission related/associated | admission
admission
RR RR adj RR RR ad] RR RR adj
Stable Yes - - - - - -
No 2.66* 2.23%* 11.07* | 5.04* 1.84 | 1.81
Female Male - - - - - -
Female 0.89 0.86 0.54 0.35 1.02 | 1.06
Age (per year) 0.98 0.99 0.96 0.98 0.98 | 1.00
Years since diagnosis (per year) 0.94 0.96 0.72 0.80 1.00 | 1.00
Risk factor MSM - - - - - -
COHP 0.88 0.89 0.72 1.16 0.96 | 0.87
Heterosexual 1.33 1.48 1.49 3.10 1.25 | 1.11
IDU 1.30 1.56 1.94 291 1.94 1.90
Other/unknown | 2.60 3.81%* 1.94 3.63 292 | 2.96
Late diagnosis | No - - - - - -
Unknown 0.76 0.79 2.76 4.60 0.61 | 0.60
Yes 0.71 0.83 3.62 4.16 0.32* | 0.36
Minimum CD4 | 500+ - - -
category
350-499 0.81 0.97 0.78
200-349 2.17 3.26 1.96
50-199 2.16 6.49 1.30
<50 14.58** 72.88%* 5.83*
HAART and On HAART, - - -
Viral load suppressed
category
On HAART, not 1.20 4.81 0.69
suppressed/
undetermined
Started/stopped | 3.51* 14.03* 2.40
HAART
Not on HAART 2.47 9.88* 1.41

Model used for both univariate and multivariate analyses was a generalised linear model with
Poisson family, log link and robust standard error. ¥*P<0.05, **P<0.001, RR relative risk. COHP,
person from a country of high prevalence with no other identifiable risk factor available. IDU,

current/former injecting drug user. Late diagnosis defined as CD4 count < 350 cells/ul at diagnosis or

AIDS defining illness at diagnosis. “On HAART” means the patient was on HAART for the entire

duration of the study, “suppressed” was defined as all viral loads in 2012 <50 copies/ml, with one

test result of 50-499 copies/ml allowed if previous and subsequent viral load results were < 50

copies/ml.
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Table 5-8. Relative risk (RR) from univariate analysis and adjusted RR from multivariate
analysis, of any ED attendance in 2012, by patient characteristics

Patient characteristics

Any ED attendance

RR RR adj
Stable Yes - -
No 1.57 1.33
Female Male - -
Female 1.10 0.84
Age (per year) 0.99 1.00
Years since diagnosis (per year) 0.97 0.96
Risk factor MSM - -
COHP 1.58 1.66
Heterosexual 1.05 1.12
IDU 1.17 1.19
Other/unknown 2.92* 3.87*
Late diagnosis No - -
Unknown 1.05 1.15
Yes 0.75 0.76
Minimum CD4 500+ -
category
350-499 0.92
200-349 1.54
50-199 1.37
<50 9.21%*
HAART and Viral | On HAART, suppressed -
load category
On HAART, not 0.36
suppressed/undetermined
Started/stopped HAART 2.49*
Not on HAART 1.83

Model used for both univariate and multivariate analyses was a generalised linear model with
Poisson family, log link and robust standard error. *P<0.05, **P<0.001, RR relative risk. COHP,
person from a country of high prevalence with no other identifiable risk factor available. IDU,

current/former injecting drug user. Late diagnosis defined as CD4 count < 350 cells/pl at diagnosis or

AIDS defining illness at diagnosis. “On HAART” means the patient was on HAART for the entire

duration of the study, “suppressed” was defined as all viral loads in 2012 <50 copies/ml, with one

test result of 50-499 copies/ml allowed if previous and subsequent viral load results were < 50

copies/ml.
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5.4.4 Costs

The non-drug cost to the hospital of providing care for the HIV patients included in

this study in 2012 can be seen in Table 5-9.

As would be expected, the type of costs incurred differed by CD4 category, with
patients with lower CD4 counts having a higher proportion of their costs due to
HIV-related inpatient care, while those with higher CD4 counts had little HIV-related
inpatient care. Most notably, the 2% of patients with a CD4 count < 50 cells/pl
accounted for 61% of inpatients costs (€194,369/€317,892) and 31%

(€209,725/€669,591) of the total cost of providing care for HIV patients in 2012.

The overall mean non-drug cost per patient month (PPM) was €180 (€95-€265). On
univariate testing (Wilcoxan rank-sum or Kruskal-Wallis tests) the total non-drug
costs per patient month differed significantly by age group (p<0.0001), risk factor
(p=0.04), stable categorisation (p<0.0001), CD4 category (p=0.0001), year of
diagnosis (p<0.0001), and HAART/suppression category (p=0.0001). However on
multivariate analysis of total non-drug costs the only predictors that remained
significant on adjustment were CD4 < 50 cells/ul and not being on HAART (Table

5-10).
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Table 5-9. Proportion of non-drug costs by type of care, proportion of patients who used
each care type (n=328), and for those who used each type of care the mean, median and

inter-quartile range (IQR) of non-drug costs per patient month, 2012.

% of total % of patients Non drug cost per patient month

non-drug incurring cost

costs (95% CI*) Mean Median IQR
Outpatient appointments
Infectious diseases 35% 100% €63 €54 €45-€72
Other specialties 11% 33% (28%-38%) €59 €18 €10-€32
Outpatient subtotal 46% 100% €84 €60 €46-€87
Inpatient episodes
HIV related 19% 3% (2%-6%) €1,584 €656 €291-€1,968
HIV associated 1% 1% (0.2%-3%) €207 €159 €146-€317
Unrelated to HIV 27% 7% (5%-11%) €722 €138 €66-€358
Inpatient subtotal 47% 10% (7%-14%) €958 €182 €75-€879
Day case admissions
HIV related 0% 1% (0.2%-3%) €55 €47 €18-€97
HIV associated 1% 1% (0.2%-3%) € 258 €57 €56-€661
Unrelated to HIV 3% 2% (1%-4%) €251 €46 €16-€60
Day case subtotal 5% 4% (2%-7%) €212 €56 €24-€60
Emergency Department visit
All ED visits 2% 14% (11%-18%) €27 €17 €14-€25
Total 100% €180 €61 €46-€93

*Agresti-Coull 95% Confidence Interval.
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Table 5-10. Mean HIV related/associated, HIV unrelated and total non-drug costs ppm
2012, by subgroups, and significance of differences in total non-drug costs on

multivariate analysis.

Patient subgroup N Mean cost ppm Multivariate
HIV Total analysis of
related/ unrelated total nondrug
associated costs, P

Gender Male 194 121 111 235 ref

Female 134 79 24 101 0.86
>50years No 286 112 84 197 ref
Yes 42 48 18 68 0.11
Risk MSM 96 151 49 203 ref
factor COHP 133 78 33 112 0.46
Heterosexual 64 73 32 104 0.11
IDU 18 94 530 629 0.64
Other/unknown 17 170 275 453 0.46

Minimum 500+ 169 58 22 82 ref

CD4 350-499 85 67 58 122 0.49

countin  200-350 52 103 119 223 0.20

2012 50-199 14 176 143 323 0.06

<50 7 1840 1340 3227 0.02

Late No 137 75 61 136 ref

diagnosis Unknown 77 76 173 251 0.08

Yes 114 156 28 186 0.11

Years 11+ years 96 57 81 140 ref

since 6-10 years 107 69 98 168 0.97

diagnosis  1-5 years 100 108 20 126 0.66

diagnosed 2012 18 918 380 1319 0.28

HAART & On HAART suppressed 211 64 46 111 ref

Viralload On HAART not . 44 137 55 187 0.71

category  suppressed/undetermined

Started/stopped HAART 49 293 293 591 0.37
No HAART 24 98 26 128 0.03

PPM, per patient month. Total non-drug costs ppm includes the cost of ED visits. Generalised linear
model with inverse Gaussian family and identity link. Ref, reference category. COHP, person from a
country of high prevalence with no other identifiable risk factor available. MSM, men who has sex
with men. IDU, current/former injecting drug user. Late diagnosis defined as CD4 count < 350
cells/ul at diagnosis or AIDS defining illness at diagnosis. “On HAART” means the patient was on
HAART for the entire duration of the study, “suppressed” was defined as all viral loads in 2012 <50
copies/ml, with one test result of 50-499 copies/ml allowed if previous and subsequent viral load

results were < 50 copies/ml.
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5.5 Discussion
This study reports the range, frequency and cost of healthcare services used by HIV

patients in a single centre in the south of Ireland in a single calendar year (2012).

We have previously reported the cost of HAART for this cohort in 2012 was €856
per patient month [284], making HAART costs over 80% of the total cost of
providing care in 2012 (excluding other drug costs). This is a similar proportion to
what has reported previously in other countries [121,134,266,267]. Although
HAART is expensive, it is a very cost-effective treatment [42,269,287], and not only
vastly improves individual outcomes, but also has population level benefits,
reducing onward transmission [270]. In this cohort, 77% of patients were on HAART
for the entire period of the study with a further 11% initiating HAART during 2012,
just 7% of patients received no HAART in 2012 (their average CD4 count was 510
cells/ul). Of patients who were on HAART for more than 6 months, the most recent
viral load result was <50 copies/ml for 90% of patients, treatment and response

figures which are comparable to other developed countries [248-250].

Unsurprisingly outpatient infectious disease care was the most frequently used
service by this group of patients, accounting for 35% of all non-drug costs in 2012
(Table 5-9). One third of patients also had outpatient appointments with other
specialties, and while the overall cost of non-ID outpatient appointments was 11%
of total non-drug costs, within the subgroup of patients using other services nearly
half (47%) of their outpatient costs were due to use of non-ID services. It is well
established in the literature that as patients age they are experiencing increasing

levels of non-HIV morbidity [237], rates of which are higher than in comparable HIV
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negative populations [275,288]. It is a limitation of our study that we do not have
information on patient co-morbidities, and can only use other services as an
indicator of possible non-HIV morbidity. Hospital outpatient appointments are likely
to underestimate the burden of non-HIV morbidity as infectious disease specialists
may be dual trained or patients may attend other hospitals/primary care services
for their non-HIV care. Conversely patients may also be referred to other specialties
for investigations that subsequently prove negative. There were relatively few
patients =50 years of age in this cohort in 2012 so unfortunately it was not possible
to carry out any meaningful analysis of their use of specific non-ID services. In
contrast to what has previously been reported in the literature [134] the cost of
care for older patients in this study was lower than that for younger patients,
although this was no longer significant when adjustment was made for confounding
factors (Table 5-10). We previously reported a similar finding for the cost of HIV
outpatient care alone, and postulated that this result was due to the particular
characteristics of the cohort attending CUH [284]. However this study does provide
baseline data which will be useful to assess potential changing resource use with

the ageing of the patient cohort.

An interesting finding was that 19% (95% Cl 8%-33%) of admissions had no HIV
diagnosis coded in any of the 30 available diagnoses fields. There are two possible
reasons for this discrepancy, HIV diagnoses may not have been documented in the
medical records available to the coders (as doctors may not have asked about, or
patients may not have disclosed their HIV status), or errors may have occurred

during the coding process. Previous studies examining the accuracy of diagnostic
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coding in lIrish public hospitals have highlighted the limitations of such data for
research purposes [289-291]. The benefits of clinician awareness of and
involvement in the coding process has previously been demonstrated [290] and as
healthcare funding structures in Ireland change, from block grant budgets to an
activity based “money follows the patient” approach [258], clinician education on
the importance of clear and complete documentation as well as regular auditing of
coding and detailed analysis of local data to identify possible data quality issues

[292-294] are likely to become critical factors in hospital funding.

Approximately half of the patients attending CUH in 2012 for HIV care were
categorised as stable. Although 64% of patients in our study were on HAART and
suppressed for the study period 16% of those patients had CD4 <350 cells/ul, and
so were not categorised as stable in this analysis. Over half of these patients were
known to have been diagnosed late, and baseline CD4 count is one of the most
important factors determining the CD4 recovery of patients on treatment [295-
300]. This illustrates one of the longer-term consequences of late diagnosis for the
health service, as patients diagnosed late will on average take longer to achieve the

required CD4 levels necessary for reduced monitoring.

In terms of the use of the outpatient HIV service, as would be expected stable
patients were found to have significantly fewer outpatient ID appointments (both
scheduled and attended), and significantly fewer routine tests per year than
patients who were not categorised as stable. A small proportion of patients had
more frequent attendances than would be expected for truly stable patients,

indicating that perhaps these patients had additional clinical needs which were not
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covered in the criteria used to categorise patients in this analysis, and perhaps
would not, in reality, be suitable candidates for reduced clinical and/or laboratory
monitoring. An audit carried out in CUH in 2013 reported a similar proportion (50%)
of patients were suppressed with a CD4 count > 350 cells/ul, but only 52% of those
patients in that study were deemed eligible to be scheduled for 6-monthly review

[301].

On average, stable patients attended nearly 3 visits per year, and accounted for
44% of all attended HIV outpatient visits in 2012 (n=514), assuming the average
number of visits per patient could be reduced to 2 visits per year, there would be
approximately 180 fewer visits, equivalent to around a 15% reduction in the total
number of attended outpatient infectious disease visits. If this reduction was only
possible in 52% of the stable patients (as suggested by the audit in CUH), then there

would be an equivalent reduction in total visits of less than 9%.

Laboratory monitoring is another area where it has been suggested that cost-
savings could be made through the reduction in the number of tests performed. In
recent years, evidence has emerged the CD4 counts of stable patients change little,
leading to international guidelines reducing their recommended frequency of
monitoring in stable patients on treatment, in particular in those which high CD4
counts (see Appendix 5) [3,41,302]. This cohort of patients, had an average of
around 2.7-2.8 of each of the four routinely recommended tests (CD4, viral load,
FBC, biochemistry profile) performed per year. Within current guidelines CD4
testing and FBCs could theoretically be performed annually, while VL and

biochemistry profiles could be performed 2/year (Appendix 5). A reduction in
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testing of that magnitude would result in a saving of approximately 40% of routine
test costs in stable patients, and routine tests account for over 80% of the total

laboratory testing costs associated with HIV outpatient visits (see Chapter 4).

On multivariate analysis non-stable patients were found to have a significantly
higher risk of using any non-ID outpatient service (RR 1.64), and were also over five
times as likely to have a HIV related/associated inpatient admission compared to

stable patients (see Table 5-7).

We recognise that there are several important limitations to this study. The study
was carried out in a single centre which has a lower proportion of injecting drug
users than the total HIV population in care in Ireland (6% vs 21% nationally),
however the study population was similar to the national HIV population in care in
terms of age (mean age 40 years for both), gender (59% male CUH vs 62% male
nationally) and clinical characteristics (80% on HAART nationally) [85]. No
information was collected on patients’ use of other hospitals, while the nearest
alternative HIV centre is 100km away, there are four other hospitals in the region
providing emergency care which patients could have accessed and which would not
have been included in this study. The cost of appointments with allied health
professionals within CUH was not included nor was any patient use of non-hospital
health services (GPs, community care). It was also not possible to distinguish HIV-
morbidity associated use of non-ID outpatient hospital services. As a clinical
database routinely updated with viral load results was used to initially identify all
patients who attended in 2012, eligible patients may have been missed if a patient

attended and did not have a viral load test performed or if the viral load was not
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entered on the database. As the possibility of a patient who had attended in 2012
but who had no corresponding viral load result in the database would be more
likely to happen if a patient only attended once in 2012, this could be a source of
selection bias in this study. Probably the biggest limitation, however, is the lack of a
HIV negative comparison group, meaning it was not possible to estimate how much
healthcare use in this cohort was additional to what would be normally used by
similar patients without HIV infection. National surveys have reported the 12-
month prevalence of use of hospital services by the general population to be 10%
for emergency services, 20% for outpatient services, 9% for day patient admissions,
and 10% for in-patient admissions [303,304]. The overall prevalence of ED and non-
ID outpatient clinic use were higher in our study (14% and 33% respectively) as
were the age-specific rates. The proportion of patients admitted following an ED
episode (51%) was also higher than the reported proportion of ED episodes that
result in admission overall in Ireland (25%) [305]. The prevalence of non-HIV
admissions (7%) and day-case admissions (4%) was slightly lower than the
prevalence in the general population, although this difference may be explained by

the exclusion of obstetric care from our analyses.

Data on the use and cost of health service use by HIV patients is very useful for both
planning of health services and for use in health technology assessments and cost-
effectiveness studies. The prevalence approach to costing, as used in this study, is
particularly informative for policy makers and planners as it provides a snapshot of
the total cost for a particular year given the mix of patients present, whereas an

incidence approach, which would be better at identifying and estimating the costs
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for particular types of patients, or particularly resource intensive periods of patient
care (e.g. following diagnosis, approaching death etc) does not necessarily provide
the type of information that can be easily used for planning. Information on the
range and frequency of other specialties accessed by this population can also be
used to inform the long-term organisation of services and co-ordination and

integration of care across specialties.

There is no agreed definition of what constitutes a “stable” patient, British [42],
European [41] and WHO[40] guidelines give no definition of how long a patient
should be suppressed to be considered “stable” while US guidelines specify 2 years
[3]. We did not have data on the suppression status of patients before the start of
data collection in 2012, so our categorisation may have over-estimated the
proportion of patients who were stable. Data on patient co-morbidities, which
would require more frequent clinical follow-up, were not available, again possibly
inflating the proportion of stable patients in this analysis. In addition, laboratory
tests were linked to outpatient appointments based on matching dates, the use of
the data as a linking variable may have missed some laboratory results,

underestimating the number of laboratory tests performed.

While our study provides baseline information on the frequency and type of
hospital services used by HIV patients, further work to estimate the costs and
resource use during intensive phases of care, such as following diagnosis, or
approaching death would be useful for making more accurate estimates for health
technology assessments and cost-effectiveness analyses. As Ireland’s healthcare

financing structures are reformed, it is particularly important that the costs of
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complex patients, such as HIV patients, are adequately accounted for in new

financing structures.
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6 Cost and variation of ambulatory HIV care in Ireland
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6.1 Abstract

It is anticipated that demands on ambulatory HIV services will increase in coming
years due to increases in both the size and age profile of the patient population.
Data on current service delivery patterns and costs are needed to allow evaluation
of the estimated impact of the changing epidemiology and/or changes to
international clinical guidelines, as well as to facilitate health technology
assessments of new drugs and models of care. Differences in organisation of care as
well as economies of scale make national extrapolation of cost data generated in a
single centre problematic. The aim of this research was to generate a national
estimate of the annual cost of outpatient HIV care taking into account local

variation in service delivery.

Visit costs were based on results of a single centre micro-costing study. In order to
account for variation in organisation of care across centres information collected
through expert interviews with key staff was used to adjust the staff portion of
visits costs for each centre. A decision tree was developed based on groups of
patients with different visit rates (antenatal patients, new patient patients, patients
who started or switched HAART regimens) and populated using data from the
micro-costing study and average annual staff costs weighted by centre. Uncertainty

was explored using both one-way and probabilistic sensitivity analysis.

The average base-case annual non-drug cost of care in 2012 was estimated to be
€1,127 per patient (IQR on PSA €1,008-€1,230). On one-way sensitivity analysis,
uncertainty associated with staff costs and diagnostic tests resulted in the greatest

variation in estimated costs (+9% and *34% respectively). The estimated annual
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non-drug cost for individual centred varied by up to 20% from the base-case

estimate.

The results of this research show the importance of taking variation in service

delivery into account when generating cost of iliness estimates at a national level.
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6.2 Introduction

The micro-costing study described in Chapter 4 resulted in an estimate of the
monthly cost of outpatient HIV care per patient in a single centre (CUH). As unit
costs and utilisation patterns in any specific location may be related to each other
as well as being affected by the complex interplay of local (e.g. disease, patient and
clinician characteristics) and higher level factors (e.g. health system and socio-
economic characteristics), the generalisability of cost estimates generated in a

single centre can be limited [163].

The majority of the literature examining cost variability between centres has
focused on the problem of cost data generalisability at an international level
[163,306,307]. However, the same issues exist between centres within countries
[163]. Information on the variability of outpatient costs within countries is
particularly limited. Data from a European project (HealthBASKET) examining the
variation of costs for 10 healthcare services (both inpatient and outpatient), both
within and between countries using case-vignettes, found that the within-country
correlation of costs (as measured by the intra-cluster correlation coefficient, ICC)
varied between 0.43 and 0.94 for outpatient care [308]. While a study of outpatient
first-visits for oral-contraceptives found the cost of what was considered a very
standard type of outpatient visit ranged from $42-5206 (mean $90) between sites

in the United States [309].

That the unit costs of outpatient visits vary between centres within individual
countries is not surprising, given that outpatient visits may occur in a variety of

settings (tertiary referral centre, district hospital etc) and each visit consists of a
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number of different steps performed by a variety of staff. Variation can occur in the
individual steps that make up an outpatient visit, the type of staff involved in each

step, as well as the diagnostic tests ordered and medications.

In the case of ambulatory HIV care in Ireland, while all care is provided by the ID
Departments of tertiary hospitals following international best practice guidelines
[3,41,42], local variation in the organisation of HIV services is likely to affect the per
patient cost of providing ambulatory HIV care in each centre. When estimating
average costs as a national level how costs are dealt across centres can affect the
average cost estimates generated and variation in costs between centres should be

taken into account where possible [310].

The aim of this chapter was to generate a national estimate of the annual cost of

outpatient HIV care taking into account local variation in service delivery.

6.3 Methods

6.3.1 Ethical considerations

Ethical approval to collect data on the organisation and characteristics of the adult
HIV outpatient centres using expert interviews was obtained (Appendix 6) from the

research ethics committees of: Beaumont Hospital, MMUH, SJH, UCHG, and UHL.

6.3.2 National data collection

Data was gathered using surveys and face-to-face group interviews with key staff at
each centre. Any issues requiring clarification were followed up by

email/telephone.
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6.3.2.1 Survey

A short survey was designed to collect data on the number and type of staff
involved in providing HIV care, and the characteristics of out-patient clinics
(Appendix 7). This survey was emailed to the consultant at each participating
centres prior to the face-to-face interview. The participants had the option of
completing and returning the survey prior to the meeting or at the time of the

interview.

6.3.2.2 Expert interviews

Contact was made with each centre and a meeting arranged with the consultant
and key members of HIV team (as nominated by the consultant). The interviews
were semi-structured as the primary aim was to elicit information on how the

services were organised in 2012.

The interviews were loosely structured as follows:

1) A brief introduction was given to the staff on the background to the study.

2) Discussion on the patient population and the services provided and
numbers of staff in 2012 (e.g. the total patient population, the number, types and
frequency of clinics, the approximate number of patients attending each clinic, the
number of whole time equivalent (WTE) staff members working on outpatient HIV
care, non patient-facing time etc). In cases where the number of staff differed in
2012 from the usual staffing levels (e.g. due to staff not being replaced while on

maternity leave) the usual staff staffing level was used.
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3) Discussion on the individual visit steps in 2012 for each type of clinic
identified. To aid this process, visit flow-charts were developed prior to the
meetings, based on the steps of an outpatient visits in CUH (Appendix 8), were

presented and similarities/differences noted and discussed.

4) Discussion on breakdown of patient populations, based on patient groups
with significantly different outpatient visit rates as identified in the micro-costing

study (new patients, antenatal patients, patients starting/switching HAART).

Following each site visit, centre-specific visit flow-charts were developed based on
the expert opinion based information gathered during the interviews and fed back

to the key staff in each centre for approval.

The centre specific flow-charts, (along with information on non patient-facing times
where available) were used to generate centre-specific estimates of unit costs of
typical HIV outpatient visits in 2012. Where participants were not able to provide a
local estimate, estimates were taken from the micro-costing study in CUH. It was
not possible to collect specific details of staff and visits in clinics held off-site (e.g. in
prisons, drug-treatment clinics and antenatal hospitals) as ethical approval was not
sought for these other sites which were identified during the data collection

process.

6.3.3 Cost model

Decision modelling is a widely used method in economic evaluations. Decision
models provide a structured framework for decision making, and have the benefits

of being able to incorporate data from a wide range of sources, as well as
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facilitating the assessment of uncertainty through either probabilistic or

deterministic sensitivity analysis [252].

A simple decision tree was developed using Microsoft Excel® (Figure 6-1). The
branches of the tree represented groups of patients with differing utilisation rates
as identified in the micro-costing study (Table 6-1). Each branch was then
associated with an annual cost, generated by combining average annual visit cost
for each group of patients (i.e. the centre specific unit cost per visit multiplied by
the average number of visits per arm) and the average annual cost of diagnostic
testing for the same groups of patients. The decision tree was then used to

calculate the overall average annual cost per patient.

The same perspective and cost year were used for the cost model as were previously used

in the micro-costing study: the healthcare provider in 2012.

Table 6-1. Mean number of ID outpatient visits per month, by patient group (with
Poisson 95% Cl)

Patient group Mean number of ID outpatient
visits per month
New patient No 0.30(0.29-0.32)
Yes 0.59 (0.47-0.72)
Antenatal care No 0.31(0.29-0.33)
Yes 0.52 (0.41-0.64)
Started/switched HAART No 0.28 (0.26-0.30)
Yes 0.45 (0.41-0.50)
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Figure 6-1. Structure of cost model
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6.3.3.1 Base case estimates

Annual patient costs were separated into staff costs (patient-facing and non

patient-facing time) and diagnostic testing costs. The base case staff costs,

weighted by centre were estimated for each branch of the model as follows, using

Microsoft Excel® and STATA 12 (College Station, Texas):

1)

2)

3)

The estimated staff costs of each visit types in each centre was associated
with the utilisation data from the micro-costing study i.e. generating a
hypothetical staff cost for each centre, given the same resource utilisation

as in CUH.

The annual mean staff cost (and standard deviation) of each branch for each
centre was then calculated using a generalised linear model (inverse
Gaussian family, identity link). The choice of family and link used in the

model were assessed using a modified Parks test [264]).

A weighted mean annual staff cost for each branch was then calculated
based on the proportions of patients attending each centre (as reported in a
prevalence study carried out in 2009/2010 [85]). In order to account for
uncertainty in the staff costs as well as in the proportions of patients
attending each centre a probabilistic model (with 10,000 iterations) was
used to generate a weighted mean and variance. Proportions of patients
attending each centre were assumed to follow a Beta distribution while

costs were assumed to follow a Gamma distribution [311].
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4) The average staff cost and variance for each branch generated by this
probabilistic model was used as the base case estimate of annual staff costs

per branch.

The base case cost of diagnostic testing was based solely on the mean annual per

patient cost of diagnostic testing estimated in the micro-costing study.

6.3.3.2 Sensitivity analysis

Both probabilistic sensitivity analysis (PSA) as well as deterministic one-way
sensitivity analysis were used to examine uncertainty in the model. Sensitivity

analyses were performed using Microsoft Excel®.

PSA was used to assess uncertainty in the base case estimate of annual patient cost.
The list of input parameters included in the PSA are shown in Table 6-2 along with
the distributions used and 95% Cls/IQRs. The beta distribution was used for
proportions of patients in each arm of the model and the gamma distribution was

used for costs [311]. The number of iterations in the PSA was 10,000.

One way sensitivity analysis was used to assess structural uncertainty in the model.
Staff costs were varied by +20% and diagnostic testing costs were varied by +60%
based on the same rationale as reported for the one way sensitivity analysis of the

micro-costing study (Chapter 4).

Proportions of patient in each arm of the model were varied based on 95%
confidence intervals based on the results of the utilisation data collected as part of

the micro-costing study.
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An alternative estimates was also generated based on the use of the published

national cost of an outpatient visit (€130 in 2011) [256].

Table 6-2. Model parameters for PSA

Distribution
Parameter % 95% CI in PSA
Antenatal 4% 2%-7% Beta
Non-Antenatal 96% 93%-98% Beta
New patient (excl antenatal) 8% 5%-11% Beta
Existing patient (excl antenatal) 92% 89%-95% Beta
New patient, no antenatal, routine 20% 3%-37% Beta
New patient, no antenatal, started/changed ART 80% 63%-97% Beta
Existing patient, no antenatal, routine 81% 77%-86% Beta
Existing patient, no antenatal, started/changed ART 19% 14%-23% Beta
Mean annual costs
Antenatal patients — staff €891 €849-€931* Gamma
Antenatal patients — diagnostic testing €948 €744-€1,152 | Gamma
New patients, no antenatal care — staff €422 €393-€448* Gamma
New patients, no antenatal care — diagnostic testing €695 €414-€879 Gamma
New patient, no antenatal care, started/changed
HAART - staff €594 €573-€616* Gamma
New patient, no antenatal care, started/changed
HAART — diagnostic testing €965 €648-€932 Gamma
Existing patient, no antenatal care - staff €427 €421-€432* Gamma
Existing patient, no antenatal care — diagnostic testing €568 €532-€591 Gamma
Existing patient, no antenatal care, started/changed
HAART - staff €618 €605-€632* Gamma
Existing patient, no antenatal care, started/changed
HAART — diagnostic testing €751 €650-€809 Gamma

Wilson/Agresti-Coull 95% Cls for proportions. Means and 95% Cls for diagnostic test costs estimated
from generalised linear model with Gamma family and identity link (family/link selection assessed
using modified Parks test [264]) based on micro-costing data. * IQR, based on results of probabilistic

estimate of mean staff costs.

6.3.4 HAART data

Early in the data collection process, it became apparent that most of the centres

would not be able extract data from pharmacy information systems on the volume

of HAART regimens dispensed. As an alternative, data on the volume and total
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value of HAART drugs supplied from wholesale to hospital pharmacies was obtained

from a commercial data company (IMS health).

IMS health collects data on pharmaceutical sales in Ireland at the point of sale to
pharmacies. They source around 16% of their data in Ireland from manufacturers
and 84% from wholesalers and the data covers 99.9% of the retail and 97% of the
hospital market (personal communication). Data on the total volume and sales of all
HAART drugs, in Ireland from 1995 to 2014 were provided by IMS. The breakdown
by drug class was available from 2007. The volume data was supplied in terms of
“units” of drugs, “units” refer to the number of packs issued. As HAART drugs
generally come in the form of monthly packs, units were assumed to be equivalent
to a single month of an individual ARV. As a patient regimens are usually made up
of a combination of two or more medications (unless on a single-tablet regimen),
the number of units is not equivalent to the number of patient regimens. It should
also be noted that the sales values provided by IMS health do not include any
discounts negotiated between wholesalers and individual hospitals, so will over-
estimate the cost to the health service. Information on discount rates is
commercially sensitive information but substantial discounts may be negotiated,
particularly for off-patent products [312]. In Ireland, only one generic HAART drug,
nevirapine, is currently available. Nevirapine, however is not a commonly used
HAART drug, only 5% of the regimen-months dispensed in CUH in 2012 contained
nevirapine. The IMS data would also include HAART used by patients not attending

the public clinics (i.e. private patients), the proportion of patients attending
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privately for HIV care is unknown. The classification of HAART drugs used by IMS is

shown in Table 6-3.

Table 6-3. Drug classification used by IMS health.

Level 1 Level 2 Brand name Active ingredients
Truvada emtricitabine / tenofovir disoproxil
fumarate
Kivexa Abacavir / lamivudine
Viread Tenofovir disoproxil fumarate
Combivir Lamivudine / zidovudine
JO5C1 - -
. . Ziagen Abacavir
Nucleoside/nucleotide — —
. Epivir Lamivudine
reverse transcriptase - ——
inhibitors (NRTIs) Emtriva Emtricitabine
N Abacavir (as sulfate) / lamivudine /
Trizivir . .
zidovudine
Retrovir Zidovudine
Videx Didanosine
Zerit Stavudine
Prezista Darunavir
Reyataz Atazanavir sulphate
Norvir Ritonavir
JO5C2 Protease inhibitors | Kaletra Lopinavir / ritonavir
(P1s) Telzir Fosamprenavir calcium
Invirase Saquinavir
JO5C HIV Aptivus Tipranavir
antivirals Viracept Nelfinavir
Intelence Etravirine
. Sustiva Efavirenz
JO5C3 Non-nucleoside - —
. Viramune Nevirapine
reverse transcriptase £ Rioivirine hodrochiond
inhibitors (NNRTIs) urant ilpivirine hydrochloride
Nevirapine Nevirapine
Teva P
JO5C4 HIV entry Celsentri Maraviroc
inhibitors Fuzeon Enfuvirtide
JO5C5 HIV integrase Isentress Raltegravir
inhibitors Tivicay Dolutegravir
. Efavirenz / emtricitabine / tenofovir
Atripla . .
disoproxil fumarate
Emtricitabine / rilpivirine
105C9 Other HIV Eviplera hydrochloride /tenofovir disoproxil
L . fumarate
antivirals (multi-class - - —
L Elvitegravir / cobicistat /
combinations, MCCs) - o - .
Stribild emtricitabine / tenofovir disoproxil
fumarate
. Abacavir sulfate / dolutegravir
Triumeq / &

sodium / lamivudine
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6.3.5 Cost projections

The cost of providing ambulatory HIV care for the years 2013-2020, in 2012 prices,
was calculated by multiplying the estimated number of patients in care each year
(estimated in Chapter 2) by the total estimated annual cost of care per patient. The
total estimated annual cost of care per patient was calculated by adding the annual
non-drug cost per patient estimated in this chapter with the annual cost of HAART
per patient in care. Two different sources of HAART cost data were used. The first
was the average cost of HAART per patient in care in 2012, €9,601, as estimated in
the micro-costing study in CUH (Chapter 4). The second was the average HAART

sales per patient in care as estimated using IMS sales data for 2012.

Sensitivity analysis

One-way sensitivity analysis was carried out to investigate uncertainty in the
estimates used. The annual non-drug cost of outpatient care per patient and the
number of patients in care each year were both varied from their base cases to the

minimum and maximum estimates generated by sensitivity analyses.

6.4 Results

6.4.1 Expertinterviews

The expert interviews took place between 24/02/2015 and 17/06/2015. The

number and type of staff interviewed is shown in Table 6-4.
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Table 6-4. The number and type of staff who participated in expert interviews

Staff UCHG Beaumont | UHL MMUH SJH
Hospital

Consultant 2 1 1 1 1

Specialist nursing | 1 1 1 1

Pharmacy 1* 1 1* 1 1

Other Clerical manager | Clerical manager,
vaccine nurse, research
nurse, data manager,
social worker

* email contact only

6.4.1.1 Summary description of services

The outpatient care provided by all six adult HIV centres in Ireland is generally quite
similar and follows international best-practice guidelines [3,40,42]. On diagnosis
patients generally receive a comprehensive health screen including a full STl screen,
and a chest x-ray, as well as counselling regarding their diagnosis. All patients are
monitored regularly, generally on a 4-6 monthly basis for stable patients, but more
frequently on initiating or switching of HAART regimen (until fully suppressed), or if
pregnant. There are additional vaccinations recommended for people living with
HIV (both on diagnosis and on an on-going basis) [313] and HIV positive women are
recommended to receive an annual cervical smear [314]. Some centres provide
these services to patients as part of the outpatient HIV services however other
centres generally refer patients to primary care for vaccinations and/or cervical
smears. ID services also provide additional day-patient services (e.g. nebulised

pentamidine) as well as in-patient care as required.
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Beaumont Hospital, Dublin

The HIV centre in Beaumont Hospital provides care for approximately 11% of HIV

patients attending care in Ireland [85].

The patient population is made up of a relatively high proportion of non-Irish
patients due to its proximity to the direct provision centre in Balseskin, but has a

lower proportion of people who inject drugs than the other Dublin centres.

Ambulatory HIV care is provided during two general ID clinics per week,
approximately 80% of appointments at the clinics are HIV related. Patients are seen
by either a consultant or a non-consultant hospital doctor (NCHD) with consultant
review. All patients are also seen by a CNS/CNM/staff nurse as part of a routine
outpatient visit. A pharmacist and social worker are available on-site at the clinic.
There is a team focus on medication adherence. Patients co-infected with
TB/hepatitis B/hepatitis C receive treatment for their co-infection(s) in the ID clinic.

HIV positive patients requiring antenatal care attend obstetric care separately.

Patients are routinely screened for STIs on diagnosis and annually (and as required)
thereafter. A weekly nurse led-clinic also provides recommended vaccines (HAV,
HBV, influenza and pneumococcal vaccines), annual cervical smear tests for female
patients, monthly LFT monitoring of patients with latent TB and monthly nebulised
pentamidine for HIV patients allergic to septrin. Patients also receive regular

glucose and cholesterol screening.
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University College Hospital Galway

The HIV centre in UCHG provides care for approximately 5% of patients attending

for HIV care in Ireland [85].

One mixed clinic (general medicine, ID, OPAT and HIV) and one nurse-led clinic is
held per week. All patients are seen by a consultant or a registrar/SHO with
consultant review. Patients are also routinely seen by a clinical nurse specialist as
part of their outpatient visit. There is currently no pharmacist support at the clinic
itself, relevant medications are provided by pharmacy to the clinic beforehand and

dispensed to patients by medical staff.

Newly diagnosed patients referred to the service are seen initially by the CNS and
return for medical review one to two weeks later, unless the patient is symptomatic
in which case they would also be seen by a medic on the same day as the nurse

visit.

Patients requiring an STl screen (including all newly diagnosed patients) are
referred to the STI clinic (a separate visit). Recommended vaccines are provided in
the clinic, but female patients are referred to their GPs or the colposcopy clinic for

annual smear tests.

Pregnant patients attend obstetric services separately for their antenatal care.

University Hospital, Limerick

The ID service in UHL provides ambulatory HIV care for approximately 2% of HIV

patients in care in Ireland [85].
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One clinic per week is held specifically for HIV positive patients in the STI clinic. All
patients are seen by an ID consultant and either a clinical nurse manager or RGN. A
pharmacist is also present at the clinic to dispense HIV medications. Patients
receive STl screening routinely at each visit, recommended vaccines are
administered in the clinic and female patients are offered cervical smear testing on

an annual basis.

In addition new patients are referred for counselling to external agency part-funded

by HSE (GOSHH).

Antenatal patients are scheduled to attend obstetric visits (located separately) on

the same day as HIV visits.

St James’ Hospital, Dublin

The HIV centre located in the Department of GU Medicine and Infectious Diseases
(GUIDE) of SIH is the largest in the country, providing care for over 50% of people
with HIV who are attending for care in Ireland [85]. The centre provides care for a
greater proportion of complex patients (e.g. older patients, patients with other
comorbidities including co-infections, patients with multi drug resistant disease and
people who inject drugs) compared to other HIV centres in Ireland. The volume of
other resource intensive groups of patients, such as newly diagnosed patients and
migrants, also makes the service demands unique at SJH. In addition SJH differs
from other centres in that a large proportion (an estimated 50%) of patients do not
have a GP, and so use the centre for both secondary and primary care, increasing

the demands on clinic staff, in particular doctor and social worker time. Finally the
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department operates a significant in-patient programme impacted upon by the out-
patient demographic mix and the number of late presenters to HIV care nationally

(i.e. transfers from other sites).

To provide appropriate care for the complex patient mix, SJH has a wide variety of
staff types (social workers, vaccine nurse, research nurse, health advisors,
phlebotomist, nutritionist, data manager) providing on-site support in addition to ID

consultants, NCHDs, specialist nurses and pharmacists.

The outpatient department at SJH has an electronic patient record system, enabling
instant access to patient chart. While this system has many benefits its use has
resulted in increased time spent scheduling and managing clinic appointments

(clerical staff) and updating medical notes (medical staff).

Services provided

There are two HIV clinics, one viral hepatitis clinic, one TB/HIV co-infection clinic
and one nurse led new diagnosis clinic per week. A vaccination programme is run in
parallel, which provides patients with appropriate vaccines as recommended by the

National Immunisation Guidelines.

A day-ward service is available for patients that require any procedures as well as

acting as an access point to medical care outside clinic hours when necessary.

STl screening is provided as part of routine outpatient visits for men who have sex
with men (MSMs) and as required for other patient groups. Cervical smears are
offered on-site to female patients on an annual basis. SIH also provides facial fillers

(New-fill®) for the treatment of lipodystrophy on-site.
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There is also an active research programme at SJH, with a clinical studies unit and

dedicated nursing staff.

In addition clinics are provided on location at:

The Coombe Women and Infants University Hospital (fortnightly clinic
providing combined antenatal and HIV care, staffed by GUIDE CNS and

Consultant Physician)

Wheatfield and Clover Hill prisons (weekly clinic staffed by a GUIDE

Consultant Physician)

National Centre for Hereditary Coagulation Disorders (Clinic for HIV positive
haemophiliacs, located in NCHCD, bi-monthly clinic run by GUIDE Consultant

Physician and CNS)

Drug treatment centre (Trinity Court) (GUIDE CNS visits DTC once monthly,

overseen by GUIDE Consultant Physician)

Gay Men’s Health Service (HSE Sexual Health Clinic for MSMs, two evenings
per week, staffed mostly by GUIDE Staff (some allocated, others as agency

staff) and GUIDE Consultant Physician as Clinical Director)

Dublin AIDS Alliance (fortnightly STl screening run by GUIDE ANP)

The Mater Misericordiae University Hospital, Dublin

The HIV service provided by the ID Department of MMUH is the second largest in

the country, providing care for approximately 17% of HIV patients in care in Ireland

[85].
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The patient population attending MMUH is broadly similar to the other centres,
although MMUH does provide care for a large cohort of patients who acquired HIV
through intravenous drug use in the past and who are also co infected with HCV.
More recently most newly diagnosed patients referred to the centre have been

MSM, reflecting the increase in HIV diagnoses MSM nationally.

There are three general HIV clinics held per week. Patients are seen by either an ID
consultant or a registrar (with consultant input when required). Newly diagnosed
patients, and a small proportion of routine patients, are also seen by a Clinical
Nurse Specialist. Pharmacists and a social worker are also available on-site during
clinic hours. Patients co-infected with hepatitis C virus (HCV) and/or tuberculosis
(TB) are treated for their co-infections in the ID clinic. Antenatal patients attend an
antenatal-HIV clinic held in the Rotunda Hospital on a monthly basis. General HIV
patients are routinely scheduled for outpatient visits every 3-4 months. Patients on
treatment for HCV or TB would be seen more frequently for the duration of the

treatment.

Patients undergo full STI screening on diagnosis and as required thereafter. Fasting
cholesterol and glucose tests are performed annually for each patient, as are
cervical smears for female patients. FibroScan® testing is also available on-site for

patients co-infected with HCV.

6.4.1.2 Clinic staffing

A summary of the clinic characteristics and staffing levels can be seen in Table 6-5.
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Table 6-5. Clinic characteristics and staffing

Beaumont Hospital | CUH UCHG UHL MMUH SIH
Clinic Type General | Nurse HIV Antenatal General ID | Nurse General | HIV HIV HCV co- | New Dx | TB (may be
ID led HIV led ID infectio | (nurse nurse led)
n led)
Clinic 2/week | 1/week | 1/week | 1/month 1/week 1/week | 1/week | 3/week 2/week 1/week | 1/week 1/week
frequency
(number per
week/mont
h)
Average 60 5-10 28 4 20 7 16 40-45 60 45 4 1-2
number of
patients
attending
per clinic
Proportion 20% 50% 5% 0% 40% 0% 0% 0% 0% 25% 0% n/a
of patients
attending
which  are
NOT HIV
positive
Please provide the usual number of the following staff working at each clinic
RGN 1 0.5 0.5 2 3-4 *
CNS/CNM 2 1 2 1-2 1 1 1 1 2 1
Consultant 1-2 1 2% 3 1-2 *
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Beaumont Hospital | CUH UCHG UHL MMUH SJH
Clinic Type General | Nurse HIV Antenatal General ID | Nurse General | HIV HIV HCV co- | New Dx | TB (may be

ID led HIV led ID infectio | (nurse nurse led)

n led)
Clinical tutor 1
Specialist 1 4-5 3-4 *
registrar
SHO 1-2 2
Registrar 1-2 1 2 (+ 1
research)
Intern
Pharmacist 1-2 1-2 2 1 1
Senior 1 2 2
pharmacist
Chief 1 1
pharmacist
Social 1 1 1 2
worker
Clerical staff | 1.5 0.5 0.5 0.5 2 1 2 3 2
Nutritionist 1 (part
cover)

Phlebotomy | Done as Phlebot | Mid-wife Phlebotomi Phleboto | 1 1

part of omy st + Nurse, my Nurse

CNS visit service on site also (incl RGN

do above)
vaccination

S
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Beaumont Hospital | CUH UCHG UHL MMUH SJH
Clinic Type General | Nurse HIV Antenatal General ID | Nurse General | HIV HIV HCV co- | New Dx | TB (may be
ID led HIV led ID infectio | (nurse nurse led)
n led)
Additional One Psych vaccinati * clinic runs
notes consultant consult on clinic concurrently
available may also | runs in with ID clinic,
solely to be parallel patient may
advise required (dedicat be seen by
NCHDs, ed any provider
pharmacy nurse) in ID clinic,
prepares may be
meds prior nurse led
to clinic




6.4.2 Estimated variation in unit costs of HIV outpatient visits

Centre specific flowcharts were generated based on information gathered during

the expert interviews (Appendix 9) and these flowcharts were used to generate

centre-specific estimates of the staff component of visit unit costs.

The variation in estimated unit costs (staff costs only) of attended outpatient doctor

visits is shown in Table 6-6.

Table 6-6. Estimated unit costs of doctor visits by centre (in random order)

Baseline visit Routine visit Antenatal-HIV visit
Patient on HAART? No Yes No Yes No Yes
Centre A €199 €269 €118 €168 €144 €194
Centre B €229 €249 €175 €195 €167 €187
Centre C €146 €160 €100 €114 €100 €114
Centre D €295 €339 €116 €163 €126 €167
Centre E €306 €323 €116 €126 €116 €126
Centre F €147 €178 €91 €111 €175 €195

There did appear to be some evidence of economies of scale, as the larger centres

generally tended to have lower staff visit costs, however this may have simply

reflected limitations in the data collection process.

In addition some centres provide nurse-led clinics. As nurse-led clinics were not

routinely held in CUH in 2012 they were not included in the original micro-costing

study in CUH. To attempt to estimate the additional annual per patient cost of

these clinics, the cost of patient-facing and non patient-facing nurse and clerical

time (assumed to be the same as a doctor led visit at the centre) was multiplied by

the approximate number of visits per year (based on the estimated number of
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patients seen per clinic and clinics per year) to generate an annual cost per patient.
The estimated cost of nurse-led visits was between €11 and €86 per patient
annually (although these estimates appear low, it should be noted that this is an
average cost across all patients, but in general only a proportion of patients would
attend nurse-led clinics). As nurse visits were not included in the original model
(based on micro-costing in CUH) it was not possible to fully incorporate the costs of

nurse-only visits into the cost analysis.

6.4.3 National annual non-drug cost of outpatient care per patient

6.4.3.1 Base case analysis and PSA

The estimated annual cost per patient using PSA was €1,127 with a median of
€1,111 and an IQR of €1,008-€1,230 (Figure 6-2). Based on this estimate, and
assuming there were approximately 3,820 (Chapter 2) people in care in 2012 the

approximate cost to the state would have been around €4.31 million.

6.4.3.2 One way sensitivity analysis

One way sensitivity was used to examine uncertainty associated with unit costs of
visits (both staff costs and diagnostic testing costs), as well as uncertainty in the

proportions of patients in each arm of the model.

Variation of the proportions of patients in each arm of the model had little effect on
the estimated average annual cost per patient (1%-2%) (Table 6-7). Variation in the
staff costs had a stronger effect (+9%). However, as the costs of diagnostic testing is
so uncertain, the diagnostic testing cost was varied by £+60%, and this resulted in a

substantial effect on the estimated annual patient cost of about +34% (Table 6-7).
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Figure 6-2. Cost model with base case estimates
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Table 6-7. Results of one-way sensitivity analysis of national annual non-drug cost of HIV care per patient

Base case | Low High Source of low/high estimate Annual cost per patient | Annual cost per patient
— low estimate - high estimate

Annual cost of visits -staff €489 -20% +20% Microcosting €1,030 €1,225

Annual cost of diagnostic | €639 -60% +60% Microcosting €744 €1,511

testing

% antenatal 4% 2% 7% 95% Cl from micro-costing €1,111 €1,148

% new 8% 5% 11% 95% Cl from micro-costing €1,114 €1,137

New patient, no antenatal, | 80% 63% 97% 95% ClI from micro-costing €1,120 €1,131

start/switch HAART

Existing patient, no antenatal, | 19% 14% 23% 95% ClI from micro-costing €1,109 €1,139

start/switch HAART




6.4.3.3 Alternative estimates

The estimated annual per patient costs ranged between €1,063 and €1,358 per
centre when centre specific estimated visit costs were used to parameterise the
cost model (Table 6-8). The problems of using single-centre estimates is illustrated
as using the estimates ranged from 6% below to 20% higher than the weighted
average. In reality, the differences between centres could be even greater, as these
estimates only attempt to incorporate variation in staff costs and do not take into
account differences in utilisation rates, patient characteristics or diagnostic testing

costs (unit costs or testing rates) across centres.

Table 6-8. Estimated average annual non-drug patient cost per centre (in random order)

Average annual non-drug cost per patient
Centre A €1,267
Centre B €1,358
Centre C €1,064
Centre D €1,256
Centre E €1,122
Centre F €1,063

The only routinely available estimate of the cost of an outpatient visit was €130 in 2011
[256], use of this visit cost (inflated to €130.56 in 2012) as a standard cost for all scheduled
visit types (staff costs + diagnostic testing costs) resulted in an estimated annual outpatient

cost of €537 per patient.

6.4.4 National cost of HAART

The IMS HAART sales data showed that nearly €46 million was spent on HAART in
Ireland in 2012. The total spend on HAART drugs has increased rapidly year on year
since they became available in 1996 (Figure 6-3). This increase in the annual value

of HAART sales reflects the increase in volume of HAART sold (Figure 6-4), rather
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than any major changes in average cost per class (Figure 6-5, Figure 6-6). If
anything, the average cost of protease inhibitors and multiclass combinations (the
drug classes which have been more commonly prescribed in recent years) has fallen
slightly (Table 6-9). The increase in volume of HAART being supplied in Ireland is
probably due to the combination of increasing prevalence as well as ongoing
changes in international recommendations of CD4 thresholds for treatment
initiation e.g. the WHO recommended threshold for treatment initiation changed
from <200 cells/pl to <350 cells/ul in 2010 [315], to <500 cells/ul in 2013 [40] and

recently removed treatment threshold altogether [316].
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Figure 6-3. Value of HAART sold, by class 1996-2014
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Table 6-9. Proportion of all units, average cost per unit and average cost per unit adjusted to 2014 prices*, by year and drug class

2008 2009 2010 2011 2012 2013 2014
JO5C1 NRTI proportion of all HAART units 46% 41% 38% 32% 31% 30% 30%
Average cost per unit €526 €560 €583 €596 €611 €614 €622
Average cost per unit (2014 euros) €573 €589 €609 €603 €616 €613 €622
JO5C2 Protease inhibitors | proportion of all HAART units 30% 31% 32% 42% 43% 43% 42%
Average cost per unit €480 €493 €470 €322 €312 €310 €310
Average cost per unit (2014 euros) €523 €519 €492 €325 €315 €309 €310

JO5C3 NNRTI proportion of all HAART units 15% 10% 8% 7% 5% 4% 3%
Average cost per unit €297 €289 €289 €297 €310 €351 €360
Average cost per unit (2014 euros) €323 €303 €302 €300 €312 €351 €360
JO5C9 Multiclass proportion of all HAART units 10% 18% 21% 16% 17% 19% 19%
combinations Average cost per unit €1,028 | €1,018 €1,006 €961 €957 €950 €954
Average cost per unit (2014 euros) €1,120 | €1,071 €1,052 €972 €964 €948 €954

JO5CS Integrase proportion of all HAART units 0% 0% 0% 3% 3% 4% 6%
inhibitors & JO5C9 Average cost per unit €966 €873 €871 €870 €845
Multiclass combinations | Average cost per unit (2014 euros) €1,010 €883 €878 €869 €845

*Costs adjusted to 2014 prices using the Irish consumer price index for health[257]




6.4.4.1 Comparison to CUH data

Some limited comparisons can be made between IMS data and data on HAART
regimens collected in CUH in 2012 as part of the micro-costing study. In CUH, 45%
of patients in care and on treatment at the end of 2012 (127/283) were being
prescribed a multiclass combination drug. A small proportion of patients were
prescribed an additional ARV in combination with a multiclass combination drug. In
total 47% of all regimen-months contained a multiclass combination drug, and 24%
of all ARV-months dispensed were multiclass combination ARVs. The comparison of
the breakdown of number of months of ARVs dispensed in CUH compared to IMS is

shown in Figure 6-7.
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Figure 6-7. Comparison of IMS and CUH ARV data, 2012
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6.4.5 Projected costs

The base case estimated cost, in 2012 prices, of providing ambulatory HIV care each
year up to the year 2020, can be seen in Table 6-10. The average annual HAART cost
per patient as estimated from IMS data was €12,023 in 2012, 25% higher than the
estimate from the data collected as part of the micro-costing study in CUH (€9,601).
This difference can be ascribed to differences in regimens prescribed in CUH
compared to nationally, and also IMS data includes HAART supplied to private
patients (and wastage) who are not included in the denominator used to calculate
the average cost per year. The use of IMS-based HAART cost data resulted in a base

case estimate 23% higher than CUH-based HAART cost data (Table 6-10).

Sensitivity analysis of the estimates found that the estimates were more sensitive
to variation of the estimated population than to variation in the annual non-drug

costs per patient (Table 6-10).

These projected costs need to be interpreted with caution because of the
assumptions underlying the calculations: that the average HAART cost per patient in
care; the proportion of patients on HAART; and the ratio of public to private

patients will all remain stable over the projected period.
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Table 6-10. Sensitivity analysis of estimated projected costs of HIV care in Ireland 2012-2020 by source of estimated drug costs

2012 2013 2014 2015 2016 2017 2018 2019 2020
CUH drug costs
Base case €40,979,638 | €42,224,046 | €43,779,555 | €44,873,776 | €45,903,631 | €46,847,664 | €47,748,787 | €48,564,089 | €49,422,301
Low visit costs €39,516,578 | €40,716,558 | €42,216,532 | €43,271,687 | €44,264,774 | €45,175,103 | €46,044,054 | €46,830,248 | €47,657,820
High visit costs €42,446,518 | €43,735,470 | €45,346,659 | €46,480,048 | €47,546,767 | €48,524,592 | €49,457,971 | €50,302,457 | €51,191,389
Low population €37,868,618 | €38,919,928 | €40,335,979 | €41,204,918 | €42,009,493 | €42,760,428 | €43,446,998 | €44,090,657 | €44,712,861
High population €44,348,121 | €45,849,993 | €47,684,421 | €49,025,378 | €50,301,969 | €51,492,739 | €52,672,780 | €53,767,001 | €54,807,584
IMS drug costs
Base case €50,233,458 | €51,758,872 | €53,665,640 | €55,006,952 | €56,269,363 | €57,426,574 | €58,531,184 | €59,530,593 | €60,582,603
Low visit costs €48,770,398 | €50,251,384 | €52,102,617 | €53,404,863 | €54,630,506 | €55,754,013 | €56,826,451 | €57,796,752 | €58,818,122
High visit costs €51,700,338 | €53,270,296 | €55,232,744 | €56,613,224 | €57,912,499 | €59,103,502 | €60,240,368 | €61,268,961 | €62,351,691
Low population €46,419,923 | €47,708,635 | €49,444,451 | €50,509,611 | €51,495,870 | €52,416,378 | €53,257,986 | €54,046,993 | €54,809,700
High population €54,362,596 | €56,203,613 | €58,452,283 | €60,096,048 | €61,660,913 | €63,120,576 | €64,567,089 | €65,908,401 | €67,183,963




6.5 Discussion

Cost-of-illness studies aim to identity all the costs associated with a particular disease, and
although they have been criticised for being merely descriptive studies [317-320], they are a
useful source of data for decision makers when planning services, particularly preventive
services, as well as being useful for drawing the public’s attention to a particular health
problem, encouraging policy debate, and as a source of input data for cost-effectiveness

models [317,321-324].

Using a probabilistic cost model we estimated that the national average annual non-drug
cost was €1,127 per patient in 2012. Based on this estimate, at a national level (assuming
there were approximately 3,820 people in care in 2012) outpatient visits would have cost in
the region of €4.31 million. The value of HAART sales for the same year was €45.93 million,

making the total cost to the state of outpatient HIV care of around €50 million in 2012.

While it is notoriously difficult to compare healthcare costs across countries, this estimate of
the cost of outpatient care is broadly comparable to that reported in several other
developed countries. In the UK the annual non-HAART cost of outpatient HIV care has been
reported to be between £628-£1,295 (in 2008) depending on the CD4 strata/AIDS status
[161,325], equivalent to €852-€1,756 in Ireland in 2012 (all conversions calculated using CPIs
and PPPs available from the OECD). In Italy the annual outpatient cost was estimated to be
€1,495 in 2011 (equivalent to €1,677 in Ireland in 2012) [128], while in the US outpatient
care (including CD4 and viral load testing) was estimated to range from $915-51,019 in 2006
[123] (equivalent to €868-€966 in Ireland in 2012). In Canada, outpatient HIV care is

estimated to cost around $2,400 annually (Canadian dollars, 2010, equivalent to €1,680 in
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Ireland in 2012) [134], while the cost in Sweden was estimated to be €2,520 annually in

2006 (equivalent to €2,388 in Ireland in 2012) [265].

Differences in patient (e.g. patient demographics, epidemiology), clinician (e.g. experience,
practice style), hospital/site (e.g. unit costs, resource use, capacity and scale) and health
system (e.g. how care is organised nationally/locally, availability of resources to deliver
healthcare) factors result in geographic variation in the cost of healthcare (both unit costs
and total costs) [163]. The importance of accounting for variation in service delivery
between centres was supported by the fact that a difference of up to 20% was found
between the estimated base-case adjusted for staff-costs per centre (€1,127 per patient)
and individual centres (between €1,063 and €1,358 per patient). The problems with use of
cost estimates generated in single-centres has been described in the literature previously
[163,310] with larger centre tending to have lower per patient costs due to economies of
scale. The variation in annual patient costs between centres showed some evidence of
economies of scale, and using a cost estimated in one of the smaller centres (CUH) without
taking into account differences in service delivery would be likely to overestimate the cost
nationally. However, the use of the published average national outpatient visit cost would

have massively underestimated the cost nationally (€537 per patient).

As would be expected the cost of HAART accounts for the overwhelming majority of the cost
of care for people with HIV over 90% of the total cost of care (a very similar ratio to that
reported in the micro-costing study [284]). Consequently, variations in prescribing patterns
between centres are likely to result in considerable variation in the annual per patient cost
of providing care between centres. Unfortunately we were not able to evaluate this source

of variation in costs across centres as individual patient level HAART data was only available
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for CUH, however we were able to make some limited comparisons between the HAART
drugs prescribed in CUH in 2012 and those supplied into the market for the same year (data
from IMS). A significantly higher proportion of multiclass combination drugs (i.e. Atripla®
and Eviplera®) were used in CUH than were used nationally (24% vs 17% of units in 2012, )(2
p < 0.001), and in CUH these multi-class combination drugs cost €273 less per month than
the Pl based regimens being dispensed (weighted averages €818/month multiclass
combination drugs vs €1091 /month for Pl based regimens). Without detailed data on
HAART prescribing practices and/or local negotiated prices, it is impossible to determine the

impact variation in prescribing between centres affects the cost of HIV care.

The data provided by IMS also provides some useful insights into the changing trends in
HAART use and cost at a national level. The value of the market in 2012 was nearly €46
million and by 2014 this had increased by 24% to almost €57 million. In reality individual
hospitals may negotiate discounts with wholesalers, making the cost to hospitals lower than
this. These discount rates are commercially sensitive, making it difficult to establish the
actual cost to the health service, a challenge noted previously when performing costing
studies in Ireland [326]. However as IMS data is based on what is supplied into the market, it
provides a global estimate that encompasses not only HAART supplied to public patients,
but also HAART dispensed to private patients, as well as any wastage that may occur within

hospitals.

The cost of HAART is likely to continue to increase in the coming years, primarily because of
the number new cases continuing to be diagnosed and the increased life expectancy of
treated patients. The recent international recommendation to offer HAART to all patients

regardless of CD4 count [316], may also result in an increasing in HAART use, although as
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the vast majority of patients (between 80%-90% of patients [85,284]) are already on
treatment the effect of the removal of the CD4 threshold on the proportion of patients on

treatment is likely to be limited by a ceiling effect.

Despite the evidence regarding the scale of variation in cost of providing outpatient HIV care
between centres, in the absence of clinic level outcome data we cannot draw any
conclusions about the efficiency (i.e. productive efficiency, defined as the maximisation of
health outcomes for a given cost or minimisation of cost for a given outcome [327]) of any
of the clinics in this study. The efficiency of any service will be influenced by a wide variety
of factors both internal and external to the healthcare setting. A review of hospital
efficiency in the UK conceptualised different levels of determinants of efficiency (see Figure
6-8). Many of the higher level, external, determinants would be common to all the clinics
(e.g. financial incentives) however, internal determinants are likely to vary across hospitals
and clinics, for example, the use of technological advances such as electronic patient
records, vary between hospitals. Various hospital processes can also be targeted for
improved efficiency, such as: reducing unnecessary visits/tests/procedures; reviewing the
skill mix of staff; redesigning patient pathways; reducing patient non-attendance at clinic;

increasing use of generic medicines etc [328-330].

Efficiency in healthcare is usually measured by a form of benchmarking where the unit(s)
with the highest ratio of outputs to inputs are taken as being on the efficiency frontier, and
the observed inefficiencies of the remaining units are defined in relation to this (usually
using techniques such as Data Envelopment Analysis or Stochastic Frontier Analysis)
[330,331]. Although useful these types of analyses are often limited by the data (in

particular patient outcome data) that are available. In future, as routine data systems
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improve (e.g. hospital activity based costing systems) it may become possible to use that
data to identify the most efficient clinics, which in turn could help identify the most efficient

way of configuring services.
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Figure 6-8. Determinants of productive efficiency in hospitals (Source:[330] )

Some of the strengths of this study are that it is based on bottom-up micro-costing data,
and that uncertainty was addressed using both probabilistic and deterministic methods. We
also generated a base case estimate that reflected the effect of variation in service provision
across centres on staff costs per visit. In addition the prevalence approach taken by this
study is particularly useful for use in the planning of cost containment policies, as it provides
a picture of the global burden as well as the major cost components, allowing areas where

cost containment policies would have the greatest impact be identified [322].

211



This study also has several important limitations which need to be recognised.

The annual patient cost estimates were mainly based on data collected in one centre, and as
previously mentioned these data may not be generalizable. We attempted to account for
variation in service delivery through the generation of centre-specific staff costs per visit
type, but were not able to account for any differences (either frequency or unit costs of
tests) in diagnostic testing. As the unit costs of diagnostic testing are likely to be subject to
economies of scale, the fact that this was not accounted for is likely to have reduced any
evidence of economies of scale. In addition the proportions of patients in the various arms
of the cost model and the outpatient visit utilisation rates per arm were based on the visit
rates in CUH, which are slightly lower than the reported nationally visit rate [85,284],

possibly due to differences in characteristics of the patient population attending CUH.

We did attempt to account for differences in service delivery. However, information was
collected through expert interviews and may have possibly been subject to reporting bias
e.g. staff in busier centres may have underestimated, while staff in centres with fewer
patients may have over-estimated the time they spent on HIV. Recall bias may also have
been an issue as we collected data in 2014 on service organisation and delivery in 2012. In
addition, some of the additional services provided by some centres were not included in the
costing (e.g. nurse-led clinics, off-site clinics, contracted services etc). The cost model also
only covers care provided in infectious disease outpatient departments, the costs of other
services used (even if related to HIV) would not be included. Other costs not included were

direct costs to the patient (time, money), intangible costs, and societal costs.

212



While uncertainty in the cost estimates was addressed as far as possible using both
probabilistic and deterministic sensitivity analyses, there may be other, unidentified,

sources of uncertainty which remain which may have not been addressed [332].

As hospital-level data was not available on the volume of HAART dispensed by regimen, we
had to rely on commercial drug market data. While these data provide an estimate of the
total value of the market, as well as some information on the changing patterns of classes of
HAART drugs being used, it was not possible to use the data provided to generate
information on the regimens being used, which would be more clinically relevant
information. Also the sales figures are likely to overestimate the cost to the state as
discounts negotiated between individual hospitals and wholesalers are not taken into

account.

While data on the cost of providing a service is useful for planning purposes, cost is only one
aspect of healthcare quality, and this study did not incorporate data on patient outcomes.
Services which are more expensive may be providing better quality care in terms of
virological outcomes and/or patient satisfaction. Differences in the characteristics of the

patient populations attending each centre were also not addressed.

6.6 Conclusion

The annual cost of outpatient HIV care to the state was estimated to be €51 million in 2012.
By 2014 the HAART costs alone had increased to €57 million. In the absence of either a
reduction in incidence of new HIV infections or a reduction in annual per patient costs, the

cost of caring for people with HIV will continue to increase for the foreseeable future.
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7 Discussion
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7.1 Introduction

The last in-depth study examining the service use and cost of providing HIV care in Ireland
was performed just as HAART became widely available and illustrated the associated
decrease in use of in-patient services by HIV patients [143]. At that time, however, it was
not clear what the long-term effects of HAART would be. Since then it has become apparent
that, if diagnosed in time, patients can survive for decades on treatment [9]. The health
consequences of living long term with HIV infection on treatment are only now being seen,
with HIV patients at higher risk than the general population for many age related chronic
diseases [236,275,276]. It is anticipated that the lifetime costs of HAART treatment, as well
as the complex care needs of a population with high rates of multi-morbidity and poly-

pharmacy will place increasing demands on the services caring for these patients.

This thesis aimed to study the current use and cost of services and their determinants, to
serve as a baseline and to inform future cost-effectiveness analyses for new medications,
health care technologies and models of care in the HAART era. This chapter outlines the
findings, as well as the main strengths and limitations, of the research carried out. Potential
implications of the results of this research for policy makers and service providers are then

discussed and some prospective areas for future research proposed.

7.2 Main Findings

The cost of providing care for HIV patients at a national level is a function of the number of
patients in care, the volume of resources they use (treatment regimens prescribed, type and
frequency of healthcare services attended) and the unit costs of those resources. In this

thesis we used a variety of methods to estimate all of these parameters, enabling us
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generate national estimates of the current cost of HIV care in Ireland as well as explore the

possible impact the changing epidemiology of HIV might have on health services.

7.2.1 Number and age of patients in care

Lack of data (e.g. CD4 count at diagnosis, treatment status and mortality) severely limits any
modelling of the prevalence of HIV in Ireland. The only empiric data on the age structure of
the HIV population in Ireland comes from a single prevalence survey of patients in care in
2009/2010 [85], and while this study provided an accurate view of the age profile at that
time, there are currently no estimates of how the age profile of patients is changing over

time.

We attempted to address this through use of simple deterministic models based on
routinely available data as well as published estimates of mortality (Chapter 2). The
estimated age profile of patients in care in Ireland generated by our model appears to be
slightly younger than in other developed countries; for example, in the year 2010, about
15% of patients in Ireland were estimated to be >50 years, compared to 21% (=50 years) in
the UK [200], 25% (>55 years) in Australia [141], 28% (>50 years) in the Netherlands [144],
and 35% (=50 years) in the US [202]. Some of these differences are due to variations in
methodologies and definitions, but they may also be a result of differences in the historical
(e.g. the high proportion of IDU cases in the early years of the Irish epidemic) and current
epidemiology of HIV in Ireland (60% of notified cases in Ireland 2002-2013 were <35 years of
age compared to 50% of all notifications in the UK in the same period and 44% of

notification in the US [194,333]).
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The rate of ageing of the population of patients in care as estimated by our model
(approximately 0.5 years annually) appears to be very similar that reported by other

countries (Figure 2-14).

The overall model estimated that in 2012 18% of patients in care were aged >50 years of
and that by 2020 this proportion would have increased to 30%. The rate of ageing of
patients however is likely to vary across patient subgroups. Unvalidated exploratory
modelling by risk category (for cases notified in 2003 and after) estimated that,
unsurprisingly, patients notified before 2003 were the oldest group, with 34% aged >50 in
2012, increasing to 65% by 2020. For patients notified after the start of 2003 MSMs had the
highest proportion aged 250 in 2012 (17%) compared to those with a risk factor of
other/unknown (15%), heterosexuals (11%) and IDUs (5%), however, by 2020 the estimated
proportion of MSMs 250 years had only increased to 22%, while the age profile of the other
risk groups were estimated to increase much more dramatically (other/unknown from 15%
to 28%, heterosexual from 11% to 24% and IDUs from 5% to 22%). This reflects the relatively

large number of young MSMs currently being diagnosed in Ireland each year [82].

7.2.2 Current use and cost of HIV care in Ireland

There is currently very little data available on outpatient costs in Ireland despite the fact
that outpatient visits are the most frequent type of hospital contact [334] accounting for an
estimated 18% of total current hospital healthcare expenditure in Ireland [335]. The
national casemix programme does provide an estimate of the average cost of an outpatient
visit (€130 in 2011), however this is an overall average and no data are available on the
variation of outpatient costs by specialty [256]. Cost data from the UK show that unit costs

of outpatient visits vary considerably by specialty and clinic type (min £25- max £1262,
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average £103 in 2009/2010) [336]. Given the lack of existing data on outpatient costs in
Ireland we examined two different sources of cost data from a single centre (CUH): routine
cost data extracted from a newly implemented hospital activity based costing system as well
as cost estimates from a bottom-up micro-costing study. We then extrapolated this single
centre data, taking into account differences in outpatient service delivery to generate a

national estimate of the annual cost of outpatient HIV care.

The estimated cost of HIV outpatient care in CUH, using routine hospital finance data was
nearly half (€63 ppm, 95% Cl €59-€67 ppm) of the estimate generated by micro-costing
(€117 ppm, 95% Cl €111-€124 ppm). It would be expected that given the differences in the
methodologies used to estimate the costs these two methods would produce differing
estimates, however, it should also be noted that the activity based costing system in CUH
had not been fully rolled out across all cost-categories at a patient level in 2012. Use of the
national average cost of an outpatient visit resulted in an even lower estimated cost

(€47ppm, 95% Cl €44-€49ppm).

While all centres provide care based on current international guidelines it was anticipated
that there would be variations in how that care is provided, and that these variations would
affect the cost of providing ambulatory care. When variation in clinical practice across the
six clinical centres in Ireland was incorporated into the calculation of non-drug costs the
estimated annual cost was €1,127 per patient. This ranged from €1,063 to €1,358 per

patient across centres, with some evidence of economies of scale at the larger centres.

The vast majority of the cost of HIV care is due to the provision of HAART and as choice of
treatment regimen is influenced by many patient factors as well as clinician preferences

[337], it is likely that the patterns of HAART use also differs across centres. As we only had
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patient-level data on HAART regimens from CUH is was not possible to adjust for differences
in regimens across centres, and instead used wholesaler sales data to estimate the total cost
of ARVs at a national level. These data showed the cost of ARVs to be around €46 million in
2012, an average of around €12,000 per patient in care in 2012 (based on the number of

patients in care estimated in Chapter 2).

Our final estimate of the cost of care for HIV in Ireland in 2012 was just under €50 million,
90% of this being the cost of HAART (€46 million) with outpatient visits costing an estimated

total of €4.3 million.

In addition to HIV care, HIV patients also use a wide variety of other health care services. In
our single centre study we found that outpatient ID care accounted for 35% of total non-
drug costs (bearing in mind this may be an underestimate) while in-patient care accounted
for 47%, outpatient non-ID care 11%, day-case admissions 5% and ED care 2% of total non-
drug costs. While it is difficult to compare costs across studies and health systems, a recent
systematic review of the economic impact of HIV in selected European countries reported a
similar proportion (51%) of non-drug healthcare costs were due to hospitalisation in the UK,
although this proportion varied from 20%-77% in the other four countries included (Italy,

Spain, Germany and France) [125].

7.2.3 Determinants of the use and cost of HIV outpatient care

The use of healthcare services is determined by a range of patient (sociodemographic
and/or clinical) and healthcare related factors [210,211]. In the case of HIV care, as
treatment costs account for the vast majority of the total cost of HIV outpatient care, the
number of months of HAART combined with the monthly regimen costs are the primary

determinants of annual patient costs. Analyses of HIV costs are complicated by this fact (as
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analyses using total costs as an outcome are in reality analyses of the total cost of HAART).
In order to examine the factors associated with the use and costs of services as opposed to
the use and cost of HAART it is necessary to examine the determinants of HAART costs and

outpatient care separately.

Age

Despite the widespread concern regarding the increasing costs of caring for an ageing
population [24,144,167,172,338,339], there is relatively little data published in the literature
which specifically examines the relationship between the use and/or cost of care for HIV
patients by age group in developed countries. Studies have either focused on use and have
not reported cost data [223,340], or if cost data is reported, it is difficult to interpret as
detailed results are not presented by cost category [123,265,288]. Differences in the types
of costs (e.g. total [123,265,288] vs HIV-related costs[134,341]) and patients included (e.g.

only patients on treatment [341]) also make comparisons difficult.

In terms of the relationship between age and total cost of care for HIV patients (i.e.
including non-HIV care) we did not find any significant association between age and total
non-drug cost of care (Table 5-10). The evidence in the literature regarding this association
is mixed with some studies reporting a positive association with age [123,288] and others
finding no difference [265,341]. Although it has been reported that older patients and those
with greater levels of co-morbidity use more services and cost more to care for
[135,136,223,288,340,341], we did not identify any published data reporting the breakdown
of non-HIV (outpatient/ED/in-patient) care use or costs stratified by age group with which to
compare our results in any detail. There could be a number of reasons neither use nor cost

of non-HIV care did not increase with age in our population. Our study was limited to a
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single centre and only included use of hospital resources, patients may have attended
primary care or another hospital for their non-HIV care. The older patients in our study may
also differ in mean age and/or risk category from other studies. Patients attending CUH may
also be healthier than other centres, as less-healthy patients diagnosed and in care before
the service was established in 1997 may have been less likely to transfer their care to CUH.
In addition, there is currently no nationally co-ordinated approach to routine screening for
age-related co-morbidities in HIV patients in Ireland, and it’s possible that less chronic
disease screening is taking place in Ireland compared to other countries. In general, ongoing
resource constraints in the Irish health service mean that chronic disease services have

tended to prioritise treatment above screening and prevention.

Our finding that there was no association between older age and total cost of HIV care (i.e.
excluding non-HIV care) also contradicts previously published findings [134,341]. In order to
identify the source of this difference, one needs to look at differences across cost-
categories. A recent analysis by Krentz and Gill (2015) found increased HAART costs
appeared to be the primary driver of the increased cost of HIV care reported in the older
patients [134]. This was attributed to more HAART use in the older group (better adherence
and fewer interruptions) as well as the use of more expensive regimens. In our study older
patients also had higher levels of HAART use (they were on HAART for 96% of patient
months while younger patients on HAART for 88% of patient months) but in contrast to the
Canadian study our patients were on less expensive regimens resulting in a lower mean
HAART cost ppm (€833 vs €859). This difference may be due to a variety of factors including:

different unit costs in HAART drugs between the countries; differences in prescribing
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patterns (due to guidelines or physician preferences); differences in patient characteristics

(including resistance rates); or a combination of all of these factors.

Based on the results of our systematic review (Chapter 3), we expected age to be associated
with increased use of outpatient services, however the opposite was found to be true in our
micro-costing study. Patients 250 years had significantly fewer outpatient visits compared to
younger patients (0.26 ppm vs 0.37ppm respectively, p<0.001), again we attribute this to
the particular characteristics of the older patients attending CUH, as the anecdotal view of
the clinicians in CUH was that the older patients, many of whom had been attending the
centre long-term, were a very engaged group and therefore suitable for less frequent
monitoring. Another explanation may be that as the “older” (250 years) population in CUH
was still relatively young, as the patient population ages we may yet see increases in the use
of outpatient services. While our finding that older patients did not have increased
outpatient visits or non-drug costs was unexpected, in fact it has previously been reported
by several studies that the cost of HIV outpatient care (excluding HAART costs) did not differ

significantly by age group [128,134,288].

Other socio-demographic factors

Female gender was the only other socio-demographic factor that was significantly
associated with total HIV outpatient costs on multivariate analysis (Table 4-5), this was due
to significantly increased HAART costs, as more women were prescribed Pl based regimens
(until recently Pl based regimens were recommended in preference for women of child-
bearing potential [342]) which tended to be slightly more expensive than NNRTI based
regimens. Although the monthly non-drug cost of HIV care for pregnant women was higher

(€179, 95% Cl €143-€215) than for non- pregnancy women (€111, 95% Cl €101-€121) due to
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their increased clinic visits and additional laboratory monitoring, because only a small
proportion of women (10%) in our study used joint antenatal-HIV care in 2012, on average
women did not have significantly increased costs compared to males (Table 4-4). Women
also did not have increased non-drug outpatient HIV costs or increased use of non-ID

outpatient, inpatient or ED services (Chapter 5).

Clinical Factors

Clinical severity is the most important determinant of the cost of care for HIV patients
[121,123,128,135,343]. As would be expected, clinical severity (as indicated by CD4
category) was also associated with increased use and cost of HIV outpatient care in our
cohort (Table 4-5). Patients with lower CD4 counts were also more likely to use of non-ID
outpatient services, be admitted as inpatients (both HIV-related/associated and HIV-
unrelated admissions) and attend the ED, and their total non-drug cost was significantly
higher on multivariate analysis (Table 5-10). The resource-intensive nature of caring for
people with very advanced HIV infection was illustrated by the fact that the 2% (n=7) of
patients with CD4 counts <50 cells/ul accounted for 61% of all inpatients costs and 31% of
the total costs of caring for HIV patients in CUH in 2012. Most of these patients were either
recently diagnosed or had issues with treatment adherence/retention in care, highlighting

the importance of timely diagnosis and engagement in care.

The clinical benefits of being virally supressed was also reflected in the cost of care as
patients on treatment who were not suppressed had significantly higher HIV outpatient
costs on multivariate analysis (Table 4-5). While patients categorised as non-stable were five
times more likely to have a HIV-related/associated admission and 60% more likely to use

non-ID outpatient services (Table 5-5 and Table 5-7).
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7.2.4 Strengths and limitations

This section provides an overall summary of strengths and limitations of this thesis. The
strengths and limitations of the individual studies included in this thesis have previously

been discussed in the relevant chapters.

Strengths

This thesis addresses a timely topic in the field of HIV research as increasing HIV prevalence,
the ageing of the patient population and movement towards universal treatment means
there is increasing focus on identifying the most efficient care delivery models. We have
documented the current level and patterns of resource use, enabling the identification of
the main cost drivers, as well as patient and health care service characteristics associated
with increased resource use. These data, in addition to estimates of the trends in the size
and age breakdown of the patient population, are essential information for the planning of

HIV care in Ireland.

This research is also very timely in the context of the current changes in the financing of
hospital services in Ireland, as hospital funding moves from a block-grant system to an
activity based funding (ABF) programme [258]. Clinicians and providers will need access to
data on resource use and costs in order to be able to effectively engage with the ABF
programme during the development and implementation of ABF funding in Ireland [344].
This study provides up to date detailed information on the cost and resource use of

outpatient HIV care.

Another strength of this research is that a prevalence approach was used for the costing and
utilisation studies. Taking this approach allows the ascertainment of the total economic

burden of a disease given the particular mix of patients present, and is considered

224



particularly useful for planning cost containment policies, as information on the major cost
components can help identify areas where cost containment policies could have most
impact [322]. The alternative incidence based approach involves estimating the lifetime cost
of new cases of a disease. Differences in the way future costs are treated by these
approaches means that incidence-based cost estimates are generally lower than prevalence
based estimates, particularly for chronic diseases, as all costs are present-valued and
assigned to the year of disease onset, while a prevalence approach assigns costs to year
they occur [322]. Information on lifetime costs of a disease are particularly useful for
evaluating the full economic impact of preventative measures, but are less useful for

decision makers who need to know what costs are likely to be incurred on an annual basis.

Extensive efforts were made during data analysis to address known limitations in the study
methodologies, through the use of generalised linear models, allowing for differences in
length of follow-up time, and with selection of family and link functions based on
recommended tests. Sensitivity analyses were also performed to explore the impact of
uncertainty in the models developed. In addition the issue of generalisability, which is a
recognised problem in single-centre costing studies, was addressed through collection of
information from the other Irish centres on the most important differences in service
delivery, which would be likely to affect the unit costs of visits (staff mix and time), and

these variations were incorporated into the estimation of national cost.

Limitations

There were major limitations to the modelling of the numbers of patients in care. In
addition to the uncertainty associated with the ages of diagnosis and HIV related mortality,

many important factors (such as CD4 count at diagnosis, and proportion of patients on
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HAART per year) could not be incorporated into the estimates due to a dearth of Irish data.
In addition, as only one prevalence study has been carried out to date there was only one
time point of observed data with which to compare the model results. It is possible that it
was only co-incidence that the age breakdown of the modelled estimates were not
significantly different from the observed values. We were also not able to validate the
results of the stratified models as empiric data on the age breakdown by risk group of
patients in care notified before 2003 was not available. As the estimated number of cases
diagnosed between 2015-2020 was based on the average number of new diagnoses over
the previous 5 years (2010-2014) any natural increase in number of cases due to an increase
in the size of the general population was not taken into account. While it would have been
preferable to base the future estimated number of HIV cases on incidence rates, sufficiently
detailed projected population data were not available. The use of numbers as opposed to
rates should result in a conservative estimate of the number of new infections. In addition,
we assumed that the number of new cases 2015-2020 would be stable, but in reality recent
surveillance data shows that the number new HIV cases notified is currently increasing

[345].

Although we attempted to estimate the cost of ambulatory HIV care in Ireland using the
most accurate methodology (micro-costing), the usefulness of performing costing studies is
debated in the literature [317-319,346]. It has been argued that cost-of-illness studies do
not provide policy makers with the type of information, needed to make important resource
allocation decisions, and that research funding would be better spent on cost-
effectiveness/cost utility studies [317]. While we agree that cost data should not be used in

isolation for priority setting, information on the economic burden associated with a disease
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is useful in a variety of ways, including for the justification of intervention programmes and
setting disease research priorities, as well as providing an economic framework for

programme evaluation [321].

The perspective and epidemiological approach chosen for the costing study has inherent
limitations. As we chose to estimate the cost of ambulatory HIV care from the health service
provider perspective, only ID clinic outpatient visits were included in the micro-costing and
hospital costs in the utilisation study. No other direct costs (either to the health service or to
the patient themselves) or indirect (e.g. societal) costs were included. Data collection was
limited to that recorded electronically in the hospital information systems; no data was
sought directly from patients. This meant that no data could be collected on patients’ co-
morbidities or use of health services outside the hospital. There is a paucity of evidence
regarding the health service costs of HIV care other than inpatient, outpatient and
emergency care [125,131]. A recent study in Germany estimated these costs (including
rehabilitation, home care and domestic help) to be around 2% of total direct health care

cost of HIV [121].

Although we attempted to account for some of the variation in service delivery, as unit costs
depend on the interplay of a wide variety of patient, hospital, health system and societal
factors [163] it is likely that there are other unmeasured differences which could result in
further variation in unit costs across centres. In addition we did not have access to centre-
level data on HAART regimens and had to rely on national data on the volume and value of
the ARV market in Ireland. While this data source is comprehensive, the format of the data
(based on “units” equivalent to a single pack of a single medication) did not allow analysis of

trends in the use of particular regimens over time or of patient or centre level differences.
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The proportion of patients on Pl-based vs NNRTI based regimens has fluctuated over time as
new medications have been introduced into the market [337,347,348]. In the last 10 years
the use of fixed dose combinations of drugs has increased [349] and a substantial
proportion of patients (25%-27% in the US and Australia [350,351]) are now on single tablet
regimens. When data on the proportion of months of single tablet regimens dispensed in
CUH was compared to IMS data, CUH appeared to have higher use of single drug regimens
(Figure 6-7). Variation in regimen choice by clinic has been reported previously in a study in
the UK, where clinic and calendar year were found to be more important in determining the

choice of particular regimen than patient factors [337].

Although data on patient outcome (i.e. suppression status) were collected in CUH, no data
on patient outcomes were collected at a national level, meaning that differences in
efficiency of the variation in models of care could not be evaluated. In any case, the small
number of centres providing adult HIV care in Ireland would limit any attempt to evaluate

differences between centres in a quantitative manner.

It should also be noted that costing studies reflect current practice, which may differ from
best-practice. Centres providing services with fewer resources may appear less expensive on
paper, but without information on patient outcomes we cannot say that those services are

more efficient, as quality of care is an integral part of the definition of efficiency.

Another limitation, which has been mentioned in the relevant chapters, but which is
sufficiently important to warrant a further mention is the issue of generalisability of our
results as the centre in CUH where the micro-costing and utilisation studies were performed
is relatively small, and has a lower proportion of IDUs than some of the larger Dublin

centres. In addition, variation in the patient population means that centres vary in the scope
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of care they provide (e.g. SJH provides primary care to approximately 50% of their patients
as they either do not have a regular GP or they do not attend their GPs for primary care).
The small number of older patients and newly diagnosed patients with advanced disease did

not allow in-depth examination of these groups of interest.

7.3  Public health and policy implications

Planning for the care of chronic diseases, as HIV now is, requires information on the
underlying trends in patient numbers and demographics as well as information on their
resource use and costs. Previous disease specific strategies in Ireland have highlighted the
limited information on resource use and costs in Ireland and the importance of such data for
the on-going assessment of service delivery models, as well as workforce planning
[352,353]. This thesis provides estimates of potential changes in the size of the HIV patient

population requiring care, and the aging of that population in Ireland in the near future.

As HIV services worldwide struggle to meet the increasing demands placed on them, various
service delivery changes have been proposed in the literature which have the potential to
improve efficiency, including several strategies now recommended by the WHO such as
task-shifting, decentralisation and integration of care [40]. Despite the fact that evidence
regarding their cost-effectiveness is limited these strategies are often promoted for reasons
other than cost, such as increasing access to treatment in resource limited settings. Their
applicability in other contexts is not currently clear. Other suggested methods of reducing
costs, such as reducing the frequency of clinical and/or laboratory monitoring [119], may be
more useful in the Irish context, but again the cost-effectiveness of such strategies would
need to be rigorously evaluated in terms of both clinical outcome and costs before

implementation should be considered.
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As HAART is the main driver of the cost of HIV care it offers the greatest scope for cost-
savings. Use of generic medications [127,159,160], simplification of regimens [161,268,354],
local treatment guidelines and/or centralised procurement [162,355] have all been
suggested as means of reducing HIV treatment costs. The results of these strategies are
promising in terms of cost savings but further data on the possible clinical impact of such
interventions is still needed. The availability of proven strategies to control drug costs will
become even more essential as the patient population ages and becomes more treatment
experienced, as it appears that the increased cost of HIV care associated with older age may
be a result of increased treatment costs [134]. The data in this thesis will be available for use

in any HTA of new intervention or service delivery model, as well as for modelling studies.

This research has wider implications in terms of the restructuring of hospital financing in
Ireland. It is planned that initially prices will be set based on national average costs, which
have the advantage of being relatively straightforward to calculate. Use of average costs
should incentivise hospitals with above average costs to drive down their costs to the
average costs [258]. However, due to economies of scale the use of average costs tends to
underestimate the cost of providing services in smaller centres and overestimate costs in
larger centres. Our results show that centre specific costs varied from the estimated average
by up to 20%, a difference of that magnitude between the funding of a service and what it
actually costs to provide the service could have a detrimental effect on smaller centres
under new funding mechanisms, while larger centres might not have any incentive to

reduce their costs.

The benefits of clear clinical leadership on patient outcomes have been shown for other

chronic diseases, such as stroke and cancer, when care was reorganised based on best
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available evidence [352,353]. In the case of cancer, services have been centralised [356],
while for stroke care designated stroke units have been established in many acute hospitals,

with access to additional speciality services via stroke networks [352,357].

While HIV care is already centralised a nationally coordinated approach, to HIV care through
the establishment of a National Clinical Program, would help ensure the quality of care
being delivered is standardised and maintained e.g. through the use of agreed key
performance indicators; the development of recommendations for the
screening/prevention of chronic-diseases in HIV patients; and the introduction of HIV
prevention initiatives (e.g. pre-exposure prophylaxis, PrEP). As part of this approach, it is
vital that a National Disease Registry be established, to facilitate data collection on key
performance indicators, as well as to track of patients’ use of services and outcomes
(including outcomes of prevention interventions, such as PrEP). Data from such as database
would be invaluable for the ongoing monitoring of the quality of HIV care, the planning of

HIV services and the evaluation of HIV prevention programmes (e.g. PrEP).

A Nationally Coordinated approach to HIV care in Ireland would also have the potential to
reduce drug costs, for example through the development of nationally agreed first line
treatment options, centralised procurement and introduction of medicines management
schemes that would include the use of generics [162]. In addition, as it is proposed that
best-practice based pricing will be introduced in Ireland [258], it will be particularly
important to have strong stakeholder involvement (supported by data) in that process. For
example, a best-practice tariff introduced in the UK for fragility hip fracture involves a base
tariff with an additional payment only if six clinical characteristics of best practice are met.

This approach involves not only extensive stakeholder involvement in agreeing the
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indicators of “best practice”, but also requires the availability of data on the clinical

characteristics of care of interest [358].

7.4 Future research

Historically there have been many gaps in the reporting of the basic epidemiology of HIV in
Ireland, with little information available on age at diagnosis during the early years of the
epidemic, CD4 count at diagnosis, proportion of patients on treatment, and mortality, all of
which have limited the ability to model of the epidemic here. While recognising the
difficulty and limitations in carrying out retrospective studies, we feel further research is
warranted into these areas, to enable more sophisticated modelling of the HIV epidemic in
Ireland, in terms of both number of patients as well as their likely future resource needs

(e.g. comorbidities and HAART requirements).

To date, the definition of “older” HIV patients has been 50 years of age. However, as the
patient population continues to age and understanding of the metabolic, neurologic and
neuropsychiatric changes associated with ageing with HIV improves more nuanced analysis
of older patients use and costs of healthcare should be carried out (e.g. breakdown by 50-64

years, 65-74 years, 75+ years).

Further research is also needed to investigate possible methods of improving service
efficiency. Qualitative research involving both service users and service providers, would be
beneficial in the development of novel service innovations, as well as to assess the
acceptability of potential changes prior to their implementation. Development of
interventions in conjunction with clinicians, ensuring the clinical independence of the
treating clinician and also involving the patients themselves has been highlighted as key in

previous studies [162]. There is a lack of data internationally on perceived need (see
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Chapter 3), which may be an important factor in patient acceptability of potential service
delivery changes e.g. if trying to reduce number of visits. Full economic evaluations of viable
innovations should be carried out prior to implementation, to allow the cost-effectiveness

of such innovations be assessed in an Irish context.

7.5 Conclusion

The number and age profile of HIV patients in care in Ireland is increasing in line with global
trends. Demands on health services will also increase in coming years and health services
are under pressure to find innovative ways of improving the efficiency of their services. The
cost of providing HIV care is influenced by individual patient factors, but also clinic, hospital
and health system factors. The drive to improve efficiency should not negatively impact the
quality of care being provided; to ensure this a nationally co-ordinated approach, developed

in consultation with care providers and patients, is needed.
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Abstract Demands on HIV services are increasing as a
consequence of the increased life-expectancy of HIV
patients in the highly active antiretroviral therapy era.
Understanding the factors that influence utilization of
ambulatory HIV services is useful for planning service
provision. This study reviewed factors associated with
utilization of hospital based HIV out-patient services.
Studies reporting person-based utilization rates of HIV-
specific outpatient services broken down by patient or
healthcare characteristics were eligible for inclusion. The
Andersen Behavioral Model was wsed o organize the
information extracted into pre-disposing, enabling and
need components. Ten studies were included in the final
review. Older age, private insurance, wrban residence,
lower CD4 counts, a diagnosis of AIDS, or anti-retroviral
treatment were associated with higher wilization rates. The
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results of this review are consistent with existing knowl-
edge regarding HIV patients’ use of health services. Little
information was identified on the influence of health ser-
vice characteristics on utilization of out-patient services.

Keywords HIV - Ambulatory care - Health care
utilization - Review

Introduction

The emergence of highly active antiretroviral therapy
(HAART) for the treatment of human immunodeficiency
virus (HIV) infecoon in the mid-1990s has had profound
consequences for both those living with HIV and the
healthcare systems providing care for them. A person
diagnosed with HIV today can have a near normal hife
expectancy [1]. A recent modeling study estimated that the
median life expectancy of people living with HIV after
entry to healthcare s over 40 years [2]. Continuing rans-
mission of HIV, combined with the reductions in mortality
and increased lhife-expectancy mesulting from HAART,
means that both the overall size and the age profile of the
HIV population are increasing. These changes will inevi-
tably increase the demands placed om HIV services
worldwide.

Utilization of healthcare services is influenced by many
factors which operate at individual, healthcare provider and
societal levels. Examimnation of healtheare utilization pat
terns can be used to identily sub-groups of patients who are
either under- or over-utilizing services. Under-utilization of
services has consequences for the patient, as it has been
shown that patients not fully engaged m care have poorer
outcomes [3], while over-utilization is an inefficient use of
health system mesources. Intemational guidelines for the
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care, management and treatment of HIV patients recom-
mend that patients are monitored 2-4 times per year,
depending on the individual needs of the patients [4-6].
However there is still debate on the optimal frequency of
monitoring [7, 8]. While quality indicators, such as the
recent HIV/AIDS Bureau performance measures [9] have
been developed which include measures of visit frequency,
these measure the proportion of patients meeting a mini-
mum standard and do not provide information on the
volume of care being provided It is necessary to have
mmformation on the volume of resources used by patients,
and the most important factors which influence patients’
utilization of services. to accurately estimate the conse-
quences of the changing population chametenstics on
future service demand and cost.

The Behavioral Model was originally developed by
Andersen in the 1960s to explain why people use health-
[10]. The model initially categorzed
explanatory factors into three components: predisposing,
enabling and need factors. Later versions of the model also
incorporated health behavior and outcomes, with feedback
loops to reflect the dynamic relationships between out-
comes, use of services and explanatory factors [11). It has

CATE  SErvices

been widely used since both as a theoretical framework for
explaining why people use health services [12], and as an
organizational framework for reviewing determinants of
health service utilization in a variety of settings and dis-
eases [13-15].

A previous comprehensive review of HIV healthcare
utilization performed by Uphold and Mkanta [16] descri-
bed some variation in use of out-patient services. However,
their review did not focus specifically on outpatient ser-
vices, was not systematic and many of the articles reporting
out-patient utihzation pre-dated or were from the early
HAART er. Other reviews have focused on specific
aspects of HIV care such as retention and engagement [17],
cost [18] or use of specific services such as prevention
services [19]. To our knowledge no review of the deter-
minants of HIV out-patient utilization has been camied out
lo date.

The aim of this review was to identify any patient and/or
healtheare related factors reported in the literature to be
associated with HIV outpatient utilization in the HAART
era.

Methods
The methodology for carrying out this review was based on

published guidance for conducting and reporting s ystem-
atic reviews [20-22].

@ Springer

The electronic databases PubMed, EMBASE, EconLit
and CINAHL (EconLit and CINAHL via EBSCO) were
secarched for articles published between 01/01/1997 and
01/03/2013. Keyword searches combined common terms
for HIV (human immunodeficiency virus or HIV or AIDS),
healtheare (ambulatory care or hospital or out-patient or
outpatient), ulilization (utlization or utiisation o cost or
expenditure), and patent charactenstics (patient charac-
teristics or determinants or predictors). An example of the
full search strategy can be seen in Supplementary Digital
Content 1. In addition, the reference hists of articles which
underwent full meview were manually searched.

Any article which reported person-based utilization
rates, or rate-ratios, of adult hospital-based HIV outpatient
services, broken down by patient or healthe are factors were
eligible to be included, regardless of study design. Due to
the mmpact of HAART on pattems of healtheare utilization,
only articles published sinee 1997 or reporting data for a
time period when HAART was routinely available were
reviewed.

Studies wene excluded if they reported utilization of out-
patient care which was not hospital-based (e.g. community,
general practiioner, dental, complementary, prevention or
home care services); or was not HIV specific (e.g. included
outpatient visits o non-HIV  services). Studies solely
reporting utilization data of sub-groups of patients with
specific co-morbidities (e.g. tuberculosis patients, hemo-
phibacs) and data on patients participating in chnical trials

were excluded unless relevant information was reported on
patients receiving usual care. Modeling studies were
excluded unless they reported onginal wtlization data.
Swdies which did not contain original wtlization data
(reviews/opinion pieces), were nol peer-reviewed, or were
published only 1n abstract form or in a language other than
English, were also excluded.

Data forms for extraction of study charmctenstics and
guality assessment were developed based on published
guidelines [20]. Data was extracted from included articles
by a single reviewer (AB) and independently checked for
completeness and accuracy by a second reviewer (DM).

Information was extracted on general chamctenstics as
well as analysis and reporting of the study results. The risk
of has (selection, information, other bias), choice of out-
come measure, statistical analysis, quality of reporting,
generalizability of results, and statements of funding/con-
flicts of interest were extracted and wsed to assess the
overall quality of each smdy.

The behavioral model for vulnerable populations was
used as a framework for categorizing the results of this
review into predisposing, enabling and need factors using
traditional and vulnerable domains [23].
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Records after du pllcmc removed
(n=2101)

Records screened
(n=2101)

Records identified through Additional records
database searching identified through
PubMed [n=1229) other sources
EMBASE (n=1234) (n=8T7)
EconLlit (n=14)
CIMAHL (n=28)
V

Records excluded (n=1912)
Clearly not ralevant (n=1653)

W

Full-text articles assessed for
eligibility

Publizhed bafore 1997 (n=244)
Abstract/not peer reviewad (n=15)

Full-text articles excluded (n=179)
Owitpatient visits not reportad (n=97)
No breakdown by subgroups (n=23)
.| Not HIV specific outpatients or unclear (n=28)

{n=18g)

Studies included in qualitative
synthesis
(n=10)

Fig. 1 Flow chart of study selection. *Mother-to-child-trans mission
prevention (n = 4), data only relating to a specific subgmoup of
patients (n = 3). not hospital based (n = 2), samefoverlapping data as

Results
Study Characteristics

A total of ten articles were included in the final review. The
number of articles excluded at each stage and reasons for
exclusion are shown 1 Fig. 1.

A summary of the study charctenstics can be seen in
Table 1. Four of the studwes mecluded were carmed out m
the United States (US) [24=-27]. Of these, two reported on
data collected as pant of the HIV Rescarch Network
(HIVREN) [24, 26], however as these studies reported data
from different years both were retained in this review. The
remaining studies were spread across Europe [28-30],
Admca [31, 32]. and Asia [33].

Pre-HAART (n=8)
No orginal utilisation data (n=8)
Other (n=15)

another article (n = 3). non-English (n = 1), clinical trial, no usual
care arm (n = 2)

The quality of seven of the articles reviewed was
assessed as average or good, while three were assessed to
be of poor guality (Table 2). The main issues affecting
methodological guality were a lack of information on the
sources of data used, and a low level of statistical analysis.
Only two papers reported multivariate analysis [24, 27].

A summary of the results of the studies can be seen in
Tables 3 and 4.

HIV Outpatient Use
Predisposing Characteristics
Three of the ten articles included in the review reported

utibzation rates by the tradiomal predisposing demo-
graphic characteristics of gender, age and ethmicity [24, 27,

@ Springer

256



SPIOSA [EpAL

asmquep [midsoy ama fvud [o7]
mad | YIRS S0 fonupa m_._:m_g._u u::uﬂhf.bum | PLG o955 500 _nc_—u_.:_m_._:_ u1 wmak g1= 01 RLEERTTET TR
asequip [Edkoy [82]
smad ¢ oydry TLE SO0T—E00T pnupe Funsie sanaadsonay LY SIAPUNT || wmdg HLE TS ETY
UL
STRIIU UGS SUIUoW 7]
Ay o) wonduasead
1 PUT WHRD [EpL
| .z_m._-_._m._..v__.u AIH Yy
SUUIT]D [EPR 7 S [sz]
mwak | 681'TI LO0T IN[—S00T uep aswgquep swiwy  asnoedsonay LTS weld Ry ey SN 1 12 nhippig
eI EEN]
Juauviad 1o sursaodeing
CLUWWH Aque o mnp Ao
pry K LY PR A s
wT B o dn-smoqog o sy ¢
wanak [t L.J oL 10020661 (L=nTE m_.__E_g.m. 19_._59..?. [N} Oy EER] 1T I SERpUsie | [y D.:zb..m:_m_, [ex] ¢ 12 umeg
lqEpRAT
saqy umudaad ou pro
U 7| 09¢ QO0T—L00T spanoat Eapepy  sansedsoney OO smak g1= LMY 0 mak 5] whuay  [ze] e uosaey
DITIAT SIUD ST
AL :._u_:z.ﬁ .A.:.._F:z.?_ I SR
HPODL [RMPML o uanbasgns Juswmodds
Fe 10} saERREp _3_.._..1 W | 152w pepuspe
smad p oy dpy [T | LOOT=100T fnupn Funsiig annaadsig Oy ‘ams Suipuann smalk g1 = s [L7] ™ 1@ amoly
[6z]
mak | cur 9661 N[—Le61 Sy paoaqoo umimsAyg annaadsogg LY 10 A SCIY-Uou 10 SO0V | TE R Ry
p.__.vwv_ e SPAOOAL [EANpR
Hesl 10T asmquep [madsoy [FUOns aren Amud ATH [+z]
mafk | THEC] 00T pnupe Funsie sanaadsonay ssoun maday  pupniduo] u plo smak g1 = 30 B LR R T |
mapEds (SUuoun g
FOLUT[LAAINS .A._.h-.JU—.
sipuown y1 o1dy CU6T OOOT UN[—GONE uef ALH peoumyquyy  aanaedsonay Oy SERpUINT ||V 1 [og] ™ e yoo
Sipuow T SOOT M
o dn ey —LE dny LY A e Funddrao
SO 776 GOT =0y L LR || awquEp SO0 pre [1¢]
o dn : suogeg £0T A0 R[] -] o Funsivg  sanasdsonay T 0 uos mduosy smak §1= 1Y o v oy wdoupy ELRCRE TR
dn-soqog  papnaut sjuaged L 29 00
10 uenemg] Joosquimy]  wEp o pousd sy LB TERTUIVS ] Apms o adi], SMFLUROTMYD uaneg  Anuno ERIETEIEH]

SRAPMIS pRpn]aul 10 SONS USRI ] e ],

pringer

&5

257



ATDS Behav

Table 2 OQuality assessment of included studies

Reference Assessment Assessment SE. 5D or Multi variate Other guality issues Orwverall
of selection of information 95 % CI of analysis ASKEsSMenl
bias bias means reporied of quality

Bikilla et al. [31] Unlikely Unlikely Yes Mo The cohort of patients not Average

on ART was earlier (but

overlapping) in time than
the cohort on ART. The

ART cohort contained a

much greater proportion

of ATDS patients

Cook et al. [30] Unclear Unlikely Yes Mo Time period used for Average

calculation of rates not
clearly repored

Fleishman et al, [24] Unclear Unlikely Yes Yes Gowod

Garattini et al. [29] Unlikely Unlikely Yes No Good

Howe et al. [27)] Unlikely Unlikely Yes Yes Good

Larson et al, [32] Likely Unlikely Mo Mo Rates specific to individual Pour

sites, would not be
generali zable

Paton et al. [33] Unlikely Unlikely Mo Mo No details given about Poar

recruitment of
partici pants

Siddigui et al. [25] Unlikely Unlikely Yes Mo Owerall peneralizability Average

may be an issue as all
participants were
employess

Velasco et al. [28] Likely Unlikely Yes Mo Time period of utilization Pour

data unclear

Wilson et al. [26] Unclear Unlikely Yes Mo Average

SO standard deviation, SE standard error, CI confidence interval

30]. Addional predisposing charactenistics specific ©
vulnerable populations meported in the mcluded studies
were residency/immugration status [28, 30, and route of
infection [24, 27, 30].

Gender

In the studies which reported utilization rates by gender,
the majority of participants werne male (68-74 %) [24, 27,
30]. Reported rates ranged between 5.46 and 6.44 visits per
year [24, 30].

Two of the studies (from the USA and the UK) found no
significant differences in utihzation mtes, although unad-
justed female utihzation tended to be lower than male [27,
30]. In contrast, the results of a repeat cross-sectional study
by HFeishman et al. [24] found utilization rates of females
to be greater than males (7-9 % in each of the 3 years

reported), with an overall sigmbicant increase of 12 %
found on muldvariate analysis of the 3 year pooled data.

Age Group

The age breakdown of participants in the three studies was
broadly similar with the majority of patients being between
the ages of 30 and 50 years [24, 27, 30]. Reported rates
ranged between 4.12 and 7.4 visits per year [24, 30].

All three articles reported age-groups differently, mak-
ing comparisons difficult. Fleishman et al. (2005) reported
three broad age categories (=30, 31-49 and 504 years).
Compared to those 30 years and under, utibzation rates
were 13 % hugher in 31-49 year olds and 27 % higher in
those aged 50 years and over [24].

Cook et al. (2009) reported data in 5-year age bands,
allowmg a more detaled pattern of unhzation by age
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emerge. They found that people in younger and older age
groups had higher rates of outpatient visits than people
between 20 and 39 years [30]. If ther data 1 re-categonzed
into the three broad age groups reported by Fleishman et al.
(2005), the increased use in the younger age groups is
masked, and a sitmilar pattern appears (an increase of 5 and
11 % in the middle and older age groups respectively).

Howe et al. [27] did not report utihzation by age group,
but reported an increase of 6 % in scheduled attendances
with ¢ach 10 year increase in age.

Ethnicity

The largest group of patients mm both US papers that
reporied ethmeity were of black ethmeity (47-58 %), with
a smaller proportion (27 %) of patients categorized as
white [24, 27]. In the UK 67 % of patents were while and
27 % were black Alricans [30]. One of the US studies also
reported a large proportion of Hispanic participants
(18-23 %) [24]. Reported rates ranged between 5.1 and
T.02 visits per year [24, 30].

Compared to whites, black patients tended to have fewer
visits [24, 27, 30], but this finding was notl significant in
any of the swdies following adjustment. In contrast, His-
panics were found to have significantly increased use
compared to whites [24].

Residency/Immigrant Status

The studies which reported utilization by residency/immi-
gration status found no significant differences m utilization
compared 1o native residents in either the UK [30] or Spain
[28], with reported rates ranging between 5.2 and 6.4 visils
Per year.

Rowe of Infection

Route of infection provides information on several vul-
nerable domains including sexual orentation and substance
abuse. The categorization of nsk groups vaned between
studies making comparsons difficult, however overall the
rates of utilization varied ranged from 4.35 1o 7.02 visits
per year [24, 30].

The most common routes of transmission were men who
have sex with men (MSM) (36-55 %), lollowed by het-
erosexual acquisition (32-38 %) [24, 27, 30]. Helerosex-
uals were consisiently found to have lower utilization rates
than MSMs [24, 27, 30], although the difference was only
significant in one of the studies [24].

People who had acquired their infection through injec-
tion drug use (IDU) also had shightly lower utilization rates
than MSMs, with a 4 % reduction on multivariale analysis
of US data [24]. This was supported by data from the UK

@ Springer

although the findings were not significant [30]. Another US
study which compared IDUs to non-1DUs found 1DUs o
have shghtly ligher utihization rates, but the dilference was
not significant [27].

Enabling Charactensics
Insurance

Two studies camied out in the US, reported utilization by
insurance status, rates vared from 4.28 to 7.38 [24]. Both
studies found uninsured patients to have fewer visits than
privately msured patients on  multivanate analysis,
although this difference was not significant in one of the
studies [27]. However, the data regarding publically
insured patents differed, with one study reporting no dif-
ference between publhic and mofother mmsurance [27], and
the other reporting significant increases of 12 % for Med-
icaid, and 22 % for Medicare patients compared to those
with private msurance [24].

Area of Residence

The vanation in categories used again made meaningful
comparisons of rates difficult. One study included in this
review specifically examined the relatonship between
ruralfurban residence and use of HIV services [26]. They
found utihzation rates vaned sigmbicantly by area ol mesi-
dence. Rural residents had the lowest ulihzation rates (3,95
visits/year), with utilization rates of urban residents and
peri-urban residents being 33 % (524 visils/year) and
11 % (4.4 visils/year) higher than rural residents respec-
tively. When restricted to patients on HAART, the differ-
ence was even grealer with urban mesidents on HAART
having utilizadon rates 45 % (5.83 visits/year) higher than
rural mesidents on HAART (4.02 wvisits/year). However,
these mates were nol adjusted for possible confounding
variables [26].

The other studies meporting a breakdown by area of
residence did not find any sigmificant differences n utib-
zation mates by rural/furban residence [27, 30], or with
distance to HIV clinic [27].

Health Service Resources

One study included in this review compared utilization
across three siles in one province in Kenya: a govemment
distnict hospital; a private company hospital; and a mission
hospital [32]. All sites receive PEPFAR (US President’s
emergency plan for AIDS relief) suppont and provide free
out-patient anti-retroviral therapy (ART). The public hos-
pital had the lowest average number of oulpatient visils per
year (8.3 wvisits/year), while the private hospital had the
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Table 3 Summary of results of included studies

Reference

Predisposing

Enabling

Nead

Bikilla et al. [31]

Cook et al. [30]

Fleishman et al. [24]

Garattini &t al. [29]

Howe et al. [27]

Larson et al. [32]

Gender: no significant difference
in mumber of visits

Age group: younger and older age
groups had significantly more
visits than 25-34 year olds

Ethnicity: black Africans had
significantly fewer visits than
whites

Rowe of infection: mother to
child and MSM had
significantl v more visits than
heterose xuals

Residency: Asylum seskers and
overseas students had
significantly fewer visits than
UK and other non-UK residents

Crender. females had significantly
mare visits than males

Age proup: number of visits
increased significantly with age
group

Ethnicity: Hispanic patients had
significantly more visits then
whites

Rowte of transmission:
Hetemsexuals and TDUs had
significantly fewer visits than
MSMs

Crender: no significant difference

Age group: visits increased
significantly with age

Ethnicity: no significant
difference

Risk factors: no significant
differsnces

Deprivation & urban category: No
signi ficant differences

Insurance: compared o those with
private insurance those with medicaid
and medicare had significantly more
visits and those uninsured had
significantly fewer visits

Insurance: no significant differences

Urban area: no significant difference

Distance to clinic: no significant
difference

Care first initiated in the study center, no
significant difference

Sire: utilization varied by site, unable o
assess i differences were significant

ART: patients on ART (AIDS and non-
AIDS) had significantly more
outpatient visits per vear than non-
ART patients

AIDS patients: no significant differences
betwezn the number of visits of AIDS
patients compi o non-AIDS
patients within the groups of patients
either on ART or not on ART

Level of ART: those on quadruple therapy
had si gnificantly more visits than those
on monofdual/triple therapy, who had
significantly more visits than those not
on ART

CId: number of visits increased
significantly as CD4 decreased

VL: those with VL < 10,0{00 had a
significant. bat slight, decrease number
of visits compared to those with
VL = 100,000

HAART: those on HAART had
significantly more visits than those not
receiving HAART

ADI and CIM cate gory: No significant
differences

CIM: those with CD4 = 350 had
significantly fewer visits than those
with CD4 < 200

VL: no significant difference

AIDS: those with a clinical diagnosis of
AIDS had significantly more visits than
those not diagnosed with ATDS

ART. those on ¢cART had significantly
mare visits than those not on cART

@ Springer
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Table 3 continued

Reference

Predisposing

Enabling

Nead

Paton 1 al. [33]

Siddigui et al. [25]

Velasco et al. [28]

Wilson et al. [26]

Immigrant: no significant
differsnce

Area of residence: utilization increased
significantly from rural to peri-urban o
urban area of residence for all patients

COC stage A: visits increased from no
ART o dual ART to HAART groups
(unable to assess significance of
differences)

CDC stage B: More frequent visits in all
categories compared 1o stage A
patients (unable to assess significance
of differences). Those receiving dual
ART had highest utilization, followed
by patients on HAART and then
patients not on ART (unable 1o assess
significance of differences)

CDC stage C: similar patter o stage B
patients, but rates higher in each
category (unable o assess significance
of differences)

HIV axsociated weighe loas: those with
weight loss had significantly more
visits than those withow weight loss

HAART patienis only: more frequent
visits on average than all patients
combined, same pattem of wilization

for area of residence (unable to assess
significance of differences)

IDU injection drug use, VL viral load, ADJ ATDS defining illness, (¢ JART (combined) anti-retroviral therapy

highest average number of visits per year (9.5 visits/year).
The differences between these rates were not tested sta-
tistically, and were not adjusted for any confounding fac-
tors. However the median baselme CD4 cell count was
highest 1n the private hospital and lowest m the public
hospatal.

Source of First HIV Care

Howe et al. [27] found no difference in utilization by
people who had initiated their care in their study center
compared to those had initiated their care elsewhere.

MNeed Characteristics
Evaluated Health (AIDS Status/CD4d Count)

Five articles reported utihzaton rates broken down by
some measure of disease sevenity. The mmdividual measures
used vaned, however they were all based on some com-
bination of CDd cell count andfor clinical indicators of
AIDS. Udlization rates ranged from 3.3 1o 11.4 visits per
year [24, 29, 31, 33].

@ Springer

All studies found that as the measure of seventy
increased, the annual number of outpatient visits also en-
ded w increase [24, 27, 29, 31, 33]. In smdies that reported
adjusted results, a chmcal diagnosis of AIDS was found 1o
be associated with a sigmificant increase m visits (13 % on
multivariate analysis), and although categonzaton of CD4
counts vared across studies, there was a consistent and
sigmbicanl merease in ulihization with decreasing CD4
count [24, 27].

One study reported a decrease in outpatient utilizaton
by those with most severe disease (as use of inpatient care
increased) [29].

ART/HAART

The reporting of ART vaned, with some studies reporting
treatment (either ART or HAART) compared to no treat-
ment [24, 27, 31], and others reporting levels of treatment
[30, 33].

In general, people on treatment tended to have more
visils than patients not on treatment |24, 27, 30, 31, 33],
with some evidence that uilization varied kess in patients
on treatment regardless ol disease sevenly [31, 33]. Two
articles reported analyses adjusted for CID4 category, and
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both found patients on HAART attended sigmbicantly more
frequently (14-39 %) than those not on HAART [24, 27].

Utiization mates also vary by level of ART. In Singa-
pore, Paton et al. [33] found that in patients with less severe
disease (CDC stage A) those on dual thempy had less
frequent visits than those on tniple therapy, bul n patients
with more severe disease (stage B and C) patients on triple
therapy had lower utilization rates than those on dual
therapy.

Cook et al. [30] looked at quadruple therapy compared
to any other ART (mono/dual/tnple) and found that those
on guadruple therapy have significantly more outpatient
visits, reflecting the fact that quadruple therapy is likely o
be a surrogate for HIV drug resistance and be related o an
advanced and prolonged chinical history.

Viral Load (VL)

VL is a measure of mesponse o therapy. Two studies
reported utilization by VL [24, 27]. One of them f{ound that
decreased sigmbicantly (p = 005) as VL
decreased, but the difference was small (3 % decrease in
those with VL < 10.0H) copies RNA/ml compared o
VL = L) copies RNA/mI) [24].

utilization

Other Indicators of Need

A study of pharmacy and claims data from a large database
of commercial health plan members by Siddigui et al. [25]
found that patients with HIV associated weight loss had
sigmficantly mereased outpatient visits (9.7 visits/year)
compared o those with no evidence of weight loss (5.9
visils/year).

Discussion

This systematic review sought © identify determinants of

HIV outpatient service utilization, using the behavioral
model for vulnemable populations as an orgamzational
framework to present and discuss the findings. The

behavioral model has been wsed o present the results of

numerous previous systematic reviews, and the use of a
common [ramework facilitates the comparison with pre-
viously published papers across subject ameas.

A review of the predictors of healthcare utilization in
chronically 11l populations wsing the Behaviom]l Model
concluded that need characteristics (physical and psycho-
logical) were the strongest predictors of use, while pre-
disposing and enabling chametenstics were of litle
predictive value in chronically ill populations [15]. In
contrast, we found that age was clearly associated with
increased use of outpatient services, with evidence [rom

some studwes that MSM acquisiion, white/Hispanic eth-
nicity, private mmsurance and urban residence were also
associated with increased utilization rates. The need com-
ponent of the behavioral model covers both evaluated
health and perceived health. As would be expected evalu-
ated health factors (such as CD4 count andfor AIDS
diagnosis) were found to be important in determining uti-
lization patterns, with utilization increasing with severly
of disease. Patients on antiviral therapy generally tend to
attend climc more frequently than people not on treatment,
and ther uthzation rates also appear o be subject to less
variaion. The reasons for this are unclear, patients on
treatment may simply be scheduled to visit more frequently
than those not on treatment, however it 15 also possible that
patients who attend regularly for care could be more likely
to be started on treatment (1.¢. health behavior influencing
outcome ), or alternatively, being on treament may make
patients more likely to attend care (i.e. outlcome influencing
subsequent healthcare use). There was a notable lack of
studies on the relationship between utilization of outpatient
services and perceived health.

There are several imporant limitations to this review.
The search was restricted to four databases and to articles
published in the English language. Non-peer reviewed lit-
erature, and articles that were only published in abstract
form were not included. In order to allow comparabality of
results studies were only included if they reported on use of
hospital based HIV outpatient clinics which may limit the
generalizability of the findings. In addition, the lack of
mformation on patient outcomes and uhhzation of other
(emergency and n-patient) services, make 1t difficult o
identily the health consequences, i any, associated with
variaion in utilization mates. The majority of swdies,
regardless of their design, obtained wtilizaion data retro-
spectively from existing chmical or admimistrative dat-
abases. Retrospective dambase studies are a useful source
of data on healthcare utilization, however there are meth-
odological challenges associated with therr use [34]. The
studies included in this review generally gave httle detail
on the databases used, making assessment of the quality of
the data sources challenging. The calculation of rates also
varied between studies, imiting the interpretation of results
to the relative use of services by different subgroups.

Few articles were wdentified that reported data outside
the US and Westem Europe, with only two swdies {rom
sub-Saharan Alrica, one from Southeast Asia, and none
from any other mgon of the world (e.g. Latin Amenca,
Eastern Europe/Central Asia, or East Asia). Two of the US
studies reported data collected as part of the HIV Research
Network (HIVREN), a consortium of sites across the US that
provide primary and subspecialty HIV care, with some
patient overap possible. The purpose of the HIVRN 1s o
obtain, analyze and disseminate data on HIV service
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utilization in order to provide information for planning and
quality assessment of HIV services in the US [35]. No
equivialent source of information exists in any other region
ol the world however, and extrapolation from US data 1w
other regions 18 difficult, as the structures of healthcarne
systems as well as the patients cohorts differ considerably.
Differences in the categonization of subgroups reported
also made comparisons across studies difficult, and can
influence the actual rates reported (as was illustrated by the
differing age categonzations [24, 30]). Fulure publications
should look to the hierature to nform their choice of
subgroups, and should report as detailed a breakdown as 15
practicable, preferably meluding raw numbers so that 1f
needed, rates could be mecalculated for different
calegorizalions.

While little can be concluded about the absolute visit
rates reported (Table 4), it 15 worthwhile noting that the
rates were of a simular magnitude across all studies (pos-
sibly a reflection of the inclusion criteria for this review),
and interestingly, vinuwally all groups had rates above 4
visils/year, i.e. all groups appear to attend at least as Ire-
quently, on average, as i1 recommended in international
guidelines. It is likely that the mclusion cnteria of indi-
vidual studies means that these rates are for people actively
engaged nocare and have, imtentionally or unintentionally,
excluded poor attenders which would reduce the avemages.
In any case, average rales may not by the most appropriate
measure of visit data as the data are hikely to be very
skewed and may be ifluenced by a minority of high-fre-
quency users (e.g newly diagnosed/starting or swilching
treatment). Previous studies have identified subgroups of
patients who do not attend as regulardy as recommended
and/or who have higher missed-appointment rates [3, 36,
37] but this was not reflected in the results of this review.
As previously mentioned, this could be a consequence of
the mclusion critenia of individual studies, or could be a
result of looking at average males as opposed Lo propor-
tional measures. At the other end of the spectrum, many
groups appear to be attending well in excess of the rec-
ommended frequency, although again, due to the limita-
tions of this review the reasons behind this cannot be
elucidated.

This review has wennfied several factors which milu-
ence use of HIV services and which should be considered
when developing future models projecting the future bur-
den or cost of care for people living with HIV. The
mcreased use of HIV oul-patient services associated with
older age groups described i this meview 18 consistent with
the reported mcrease 1n prevalence of co- and multi-mor-
bidity in older HIV patients [38, 39]. As the proportion of
older HIV patients nises, the increasing prevalence of co-
and multi-morbidity means that demands on health services
will multiply accordingly. Anticipating future demands is

@ Springer

an essential part of healthcare planning, ensuring adequate
provision and allocation of whatever resources are avail-
able to provide the most efficient and effective health
service possible. In the case of HIV, models predict not
only an merease in the total number of patients, but also
substantial increases m the proportion of older patients, and
in the numbers of patients requinng second-line and sub-
sequent therapies in the coming years [40]. The resource
implications of these changes are considerable, not only for
the HIV services themselves, but also for the other chronic
disease (e.g. oncology [41], cardiac [42), renal [43], and
transplant services [44, 45]) and genatne came [46] spe-
cialties that will be seemg more and more HIVanfected
patients, and for the co-ondination of care across these
multiple providers.

While the changing age profile of HIV patients is the
most obvious, and probably the most important, factor
several of the other lactors are also likely o change in the
future, for example increasing health insumnce coverage as
a result of the affordable health care act in the USA [47],
and increasing levels of urbanization [48]. Modeling
studies estimating the future cost/burden of HIV should at
least comsider the possible effects that changing patient,
health serviee and societal changes could have on service
use in the future. To date, estimates have been based on
current rates of service usage, and have only taken clinical
factors, such as severty and ART in account [49, 50]. This
review has also highlighted several areas, including patient
outcomes, health beliels and treatment status, where spe-
cific research 15 needed 1o elueidate their elationship with
utibzation of outpatient services. Further work on the
relationship between patient oulcomes and utlizatbon of
outpatient services could shed some light on what consti-
tutes under- and over-utilization. Research examining the
rode ol health beliefs in utilization may provide useful
msights for the development or mmplementation patient
engagement interventions. Information on the direction and
magnitude of the relationship between treatment and uti-
lization may also provide insights into the possible role of
treatment as a tool for improving engagement, but is also
needed to estimate polental increases in service demand as
the numbers of people on reatment merease.

In conclusion, several factors were found to be associ-
ated with utilization of outpatient HI'V services. As the HIV
epidemic evolves these factors may play an increasing role
in the demands placed on HIV services, and the most
important factors need o be wdentified and taken mto
account 1 fulure modeling andfor cost-effectiveness
studies.
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Abstract

Background: It is anticipated that demands on ambulatory HIV services will increase in coming years as a
consequence of the increased life expectancy of HIV patients on highly active anti-retroviral therapy (HAART).
Accurate cost data are needed to enable evidence based policy dedisions be made about new models of service
delivery, new technologies and new medications.

Metheds: A micro-costing study was carried out in an HIV outpatient clinic in a single regional centre in the south of
Ireland. The costs of individual appointment types were estimated based on staff grade and time. Hospital resources
used by HIV patients who attended the ambulatory care service in 2012 were identified and extracted from existing
hospital systems. Associations between patient characteristics and costs per patient month, in 2012 euros, were
examined using univariate and multivariate analyses.

Results: The average cost of providing ambulatory HIV care was found to be €973 (35% confidence interval
€038 - £1008) per patient month in 2012. Sensitivity analysis, varying the base-case staff time estimates by 20%
and diagnostic testing costs by 60%, estimated the average cost to vary from a low of €927 per patient month
to a high of €1019 per patient month. The vast majority of costs were due to the cost of HAART. Women were
found to have significantly higher HAART costs per patient month while patients over 50 years of age had significantly
lower HAART costs using multivariate analysis.

Condusions: This study provides the estimated cost of ambulatory care in a regional HIV centre in Ireland. These data

provision.

are valuable for planning services at a local level, and the identification of patient factors, such as age and gender,
associated with resource use is of interest both nationally and intemationally for the long-term planning of HIV care

Keywords: HIV, Micro-costing, Cost, Healthcare utilisation, Ambulatory care, Outpatient care

Background

Highly active anti-retroviral therapy (HAART), available
since the mid-1990s, has transformed HIV infection into
a chronic disease [1]. Nowadays, with timely diagnosis
and engagement in care, people living with HIV can have
a life-expectancy that approaches that of the general
population [2,3]. However, HAART is not a curative
treatment and most newly diagnosed HIV patients face
the daunting prospect of decades of medication use and
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'Department of Epidemialagy and Public Health, University College Cork,
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Full list of author infarmation is available at the end of the article

() Biomed Central

regular healthcare visits. It has also become apparent
that long term HIV infection and medication use is asso-
ciated with increased non-AIDS morbidity [1,4,5].

Since HIV testing began in the early 1980s over 6,600
people have been diagnosed with HIV in Ireland [6]. A
prevalence study of patients in care found 3,254 patients
accessed HIV care in Ireland in the 12-month period
from July 2009 to June 2010, with 25% over 45 years of
age [7]. Of these patients, 79% were on treatment and
94% of those had a viral load < 500 copies/ml [7], figures
that compare favourably with other developed countries
[8-10]. In Ireland, as in many other countries, policy
makers and clinicians are now faced with the challenge

© 2015 Brennan et al; licensee BioMed Central. This is an Open Access article distributed under the terms of the Creative
Commans Attribution License (httpy//creativecommaons.orgflicenses/by/4.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly credited. The Creative Commaons Public Domain
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of continuing to provide high quality care in the context
of increasing demand and within on-going financial
constraints.

Data on the use and cost of services are needed to es-
timate the potential impact the changing HIV epidemi-
ology will have on the health service in Ireland, as well as
to support evidence based decisions about new models of
service delivery, technologies and medications [11]. It is
not generally appropriate to extrapolate costs from studies
in different countries due to variation in how health ser-
vices are provided and organised.

There are two general approaches to costing health-
care: top-down and bottom up. A top-down approach
estimates the cost of an individual service on average,
usually using routinely available data e. g. average per
diem costs. Top-down costing studies tend to be rela-
tively quick and easy to carry out, however they are also
less precise and cannot provide information on individ-
ual factors driving the costs [12]. A bottom-up approach
(micro-costing) generates a more precise estimate, but is
more difficult to perform. In micro-costing all resources
used are identified and then the unit costs of the re-
sources are multiplied by the quantities used [12]. Stud-
ies examining the differences between the cost estimates
produced by the two approaches have concluded that
bottom-up approaches are preferable for estimating cost
components which have a large impact on total costs
(e.g. labour, drugs), for services where there is wide
variation in costs between patients and for centres which
are integrated within a larger hospital compared to stand-
alone centres [13-15].

Existing data on the cost of outpatient care in Ireland
are limited. The national average cost of an outpatient
visit in Ireland was estimated to be €130 in 2011 using a
top-down methodology (National Casemix Programme,
date of communication 29/09/2013), however no infor-
mation is available on how this cost may vary across
specialties. A previous study looking specifically at the
pharmacoeconomics of HIV in Ireland carried out in
the early HAART era reported an average outpatient
cost of IRE493 per active patient month in 1999 which
would be equivalent to €1,184 in 2012 (inflated using
the Irish consumer price index for health) [16,17].

Ireland is currently in the process of restructuring its
healthcare funding system from one where hospitals are
funded based on historical levels of funding adjusted for
activity and patient mix to a prospective case based pay-
ment system (“Money Follows the Patient”) [18]. While it
is initially planned to implement this change for in-patient
and day-case activity, the new funding system will also en-
compass outpatient services [18]. It is proposed that prices
in the new system will be set initially with reference to
average prices, but with a view to implementing best prac-
tice prices on an incremental basis [18].
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The aim of this study was to estimate the total cost of
providing an outpatient HIV service in a single centre in
2012 from the health service provider perspective, and
to identify associated patient factors. We also compare
our results with other available sources of cost data.

Methods

Ethics

Ethical approval for this study was obtained from the
Clinical Research Ethics Committee of Cork University
Hospital.

Description of service

Cork University hospital (CUH) is one of the largest uni-
versity teaching hospitals in Ireland, and provides HIV
care for the counties of Cork, Kerry, Waterford, and
South Tipperary (covering approximately 20% of the
Irish population). The infectious disease (ID) department
holds two routine outpatient clinics specifically for HIV
patients: the main HIV clinic (“HIV clinic”) held once a
week and a joint ID-maternity clinic (“antenatal-HIV
clinic”) held once a month in the adjoining maternity
hospital. Patients attending the antenatal-HIV clinic
attend both obstetric and ID services during their
appointment.

Local clinical guidelines, based on international best-
practice [19-21], recommend that a CD4 count, viral
load (VL), full blood count (FBC) and biochemistry pa-
tient profile (renal, liver and bone profiles) are performed
every 3—4 months, Additional and/or more frequent test-
ing is recommended at initiation of care and at initiation
of HAART until suppression is achieved. Antenatal HIV
patients are monitored on a monthly basis.

Study participants

All patients who attended for HIV care in 2012 were
identified from a pre-existing clinical database which
contains the results of all viral load tests performed in
CUH. The database also contains basic demographic
and risk factor information on the patients who have
attended the public HIV clinic in CUH. Patients who
attended the public HIV clinic at least once in 2012
were eligible to be included in the study. Patients who
attended for private HIV outpatient care, who did not
attend any outpatient appointment in 2012, or who
routinely attended another HIV centre for their HIV
care were excluded.

For new patients to the clinic in 2012 (newly diag-
nosed or transferred from another clinic) the date of
their first appointment attended or admission was taken
as the start date of their care, for all other patients the start
date of care was 01/01/2012. Patients were considered to
be in care until 31/12/2012 if they used any hospital service
(outpatient/in-patient/emergency department) at least once
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between 01/07/2012 and 31/12/2012. The files of patients
who did not use any hospital service in the last 6 months of
2012 were manually checked, and these patients were cen-
sored at the date of their last scheduled appointment where
appropriate. Patients who had either a CD4 count < 350
cells/pl or an AIDS defining illness at the time of diagnosis
recorded in their medical notes were categorised as late
diagnoses.

Resource use

Information on the number and dates of all outpatient
appointments and diagnostic tests (laboratory, radielogy
and cardiology) were extracted from the hospital infor-
mation system. Data on the total number of months of
each HAART regimen dispensed, as well as any relevant
start and/or stop dates, were extracted from pharmacy
patient files. The medical records of patients with no
pharmacy files were cross-checked to confirm the patient
did not receive HAART in 2012. In addition, information
on the number of doses of prophylactic antibiotics (azi-
thromycin, dapsone, sulfamethoxazole/trimethoprim and
pyrimethamine) dispensed to HIV patients was provided
by the hospital pharmacy. Diagnostic tests were linked
with patient appointments on the basis of matching test
and appointment dates. Radiology and cardiology tests,
which may not occur on the date of the outpatient ap-
pointment where the test was ordered, were linked with
the nearest previous outpatient appointment attended.

Costs

A micro-costing study was carried out to estimate the
cost of typical HIV outpatient appointments from the
service-provider perspective in 2012, Staff routinely
involved in providing or supporting the HIV clinic
(clerical, nursing, medical, phlebotomy, and pharmacy)
were interviewed to assess the HIV-clinic related tasks
performed by the staff member and the estimated
patient-facing and non patient-facing time involved.
Doctors and nurses self-recorded their patient-facing
times at six consecutive HIV clinics in March and
April 2013 (127/153 appointments timed). Pharmacy
staff self-recorded their HIV related patient-facing and
non patient-facing time for the month of April, 2013.
The accuracy of self-timed doctor patient-facing times
was confirmed by independent observation of approxi-
mately 50% of appointments. Average costs per ap-
pointment were then calculated based on estimated
time and salary of relevant staff using recommended
national guidelines [22].

Eight basic types of appointment were identified: 1) did
not attend scheduled outpatient appointment (DNA), pa-
tient was not on HAART at the time (“DNA, not on
HAART"); 2) DNA, patient was on HAART at the time
(“DNA, on HAART"); 3) attended the HIV-clinic, patient
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was not on HAART at the time (“Attended HIV clinic, not
on HAART"); 4) attended the HIV-clinic, patient was on
HAART at the time (“Attended HIV clinic, on HAART");
5) attended the antenatal HIV-clinic, patient was not on
HAART at the time (“Attended antenatal-HIV clinic, not
on HAART"); 6) attended the antenatal-HIV clinic, patient
was on HAART at the time (“Attended antenatal-HIV
clinic, on HAART"); 7) first attended appointment with
the ID service for HIV care, patient was not on HAART at
the time (“Baseline visit, not on HAART"); and 8) first
attended appointment with the ID service for HIV care,
patient was on HAART at the time (“Baseline visit, on
HAART"). Appointments were categorised as DNA if the
patient did not attend their scheduled appointment with-
out cancelling or rescheduling the appointment prior to
the start of the clinic they were due to attend. The cost of
a DNA appointment was estimated based on the same
non patient-facing administrative and pharmacy staff time
(where applicable) as attended appointments as well as
the time incurred rescheduling an appointment. In gen-
eral, a patient is considered lost to follow-up if they DNA
three consecutive appointments. For the antenatal-HIV
clinic appointments only the cost of the care delivered by
the ID team was included in the micro-costing.

Unit costs
The unit costs of diagnostic tests were obtained from
the finance department of the hospital and the National
Virus Reference Laboratory. The monthly costs of anti-
retroviral medications and prophylactic antibiotics were
provided by the hospital pharmacy. In Ireland, the price
of all prescribed drugs are set at a national level [23,24],
although individual hospitals can negotiate discounts
with wholesalers. The number of months of regimens
dispensed was used in the calculation of HAART costs
to allow for possible wastage due to regimen switching.
The hospital finance department also provided out-
patient costs per patient for comparison purposes from
a newly implemented activity based costing system.
These data were broken down into direct and indirect
costs by category (clinical salaries, nursing salaries, non-
clinical salaries, imaging, pathology etc.), but contained
little information on individual patient characteristics,
appointment types or diagnostic tests. Drug costs (with
the exception of a few very high cost drugs) were not
assigned at a patient level in the hospital activity based
costing system in 2012,

Data analysis

All information was entered into a Microsoft Access *
database. Data were analysed using Microsoft Excel” and
STATA 12 (College Station, Texas). Weighted average
costs per patient month (ppm) were calculated to ac-
count for differences in patient lengths of follow-up.
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Chi-squared tests were used to test for differences in
proportions. Logistic regression was used to estimate the
odds ratios of being treated with Pl-based regimens
compared to NNRTI-based regimens in patients receiv-
ing a single type of regimen. Generalized linear models
were used to model costs ppm on HAART as they are
suitable for modelling cost data, which tend to be
skewed, without the need for transformation [25]. The
most appropriate family was chosen using the modified
Parks test, and the link was chosen using the Pearson
Correlation Test, the Pregibon Link Test and the modified
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Hosmer and Lemeshow test to evaluate power links in in-
crements of 0.1 between 0 and 1 [26].

Unit costs
The unit costs of individual appointment types, common
diagnostic tests and regimen types are shown in Table 1.

Sensitivity analysis

To reflect the uncertainty in the estimates of staff time
and laboratory costs staff times were varied by 20% and
unit costs of diagnostic testing by 60% in a sensitivity

Table 1 Unit costs (in 2012 euros) and frequency of appointment types, most common diagnostic tests and most

common HAART regimens dispensed

Cost category Unit cost Resource use Source of cost data
Appointment type Staff cost per Number of dppointments
appointment
DA, not on HAART €1268 32 Micro-costing study
DMA, on HAART €215 127 Micro-costing study
Attended HV clinic, not on HAART €17489 &9 Micro-costing study
Attended HWV clinic, on HAART £€19488 a7 Micro-costing study
Attended antenatal-HIV clinic, not on HAART €17426 2 Micro-costing study
Attended antenatal-HV clinic, on HAART €19425 42 Micro-costing study
Baseline appointment, not on HAART £24446 14 Micro-costing study
Basaline appointment, on HAART €26445 12 Micro-costing study
Most comman diagnaostic tests Cost per test Number of tests
D4 €47.29 1m3 Hospital Finance Dept
Viral load £9294 095 National Virus Reference
Labomtory
Full Blood Count £6.79 1036 Hospital Finance Dept
Biochemistry profiles, welghted average cost €1863 1042 Hospital Finance Dept
All other tests, weighted average cost €2839 1262 Hospital Finance Dept
HAART regimens Cost per month Number of months
dispensed
Efavirenz/Emtricitabine/Tenofovir (NNRTHbased regimen) €81661 1515 Hospital pharmacy
Emtridtabine/Tencfovir, Darunavir, Ritonavir (Pl-based £€1,097 51 864 Hospital pharmacy
regimen)
Emntridtabine/Tenofovir, Atazanavir, Ritonavir (Prbased €1,084.84 389 Hospital pharmacy
regimen)
Emtridtabine/Tencfovir, LopinavirRitonavir (Pl-based €1,148.79 o9 Hospital pharmacy
regimen)
Emtridtabine/Tencfovir, Mevirapine (NNRTI-based regimen) €747.98 75 Hospital pharmacy
Lamivudine/Zidovudine, Lopinavir/Ritonavir (PlHbased €095316 53 Hospital pharmacy
ragimen)
All other regimens, weighted average cost €92370 327 Hospital pharmacy
Prophylactic antibiotics Cost per dose Number of doses dispensed
Azithromydn €042 330 Hospital Pharmacy
Sulfamethoxazole and trimethoprim €015 2047 Hospital Pharmacy
Dapsone €069 344 Hospital Pharmacy

DNA, did not attend. “Staff cost” is the estimated total patient and non patient-facing staff costs per appointment Diagnostic tests includes laboratory, radiology
and cardiology tests. “Biochemistry profiles” refers to the number and weighted average cost of the following biochemistry profiles: “patient”, “ward”, “bone”,

“renal/bone’, “patient & lipid”, “patient & lipoprotein”, “urea, electrolytes & creatinine” and “liver function tests”.

273



Brennan et al. BMC Health Services Research (2015) 15:139

analysis. The 20% variation in staff time was based on
the approximate width of the confidence intervals of the
average doctor and nurse patient-facing times, while the
choice of 60% variation for diagnostic testing costs was
based on the difference in the weighted average test
costs calculated using alternative unit costs which were
available for a limited number of the tests.

Results

Study population

In total 326 patients (3659 patient months) were in-
cluded in this study. The characteristics of the patient
population can be seen in Table 2. The majority of pa-
tients (59%) were men and the average age of patients
was 40 years. Co-infection with hepatitis C virus (HCV)
was recorded for 7% of patients, Hepatitis B Virus
(HBV) in 2% of patients and both HBV and HCV in 1%
of patients. Eight percent (26/326) of patients were new
to the service in CUH in 2012, most of whom were
newly diagnosed in 2012 (n = 17). The CD4 profile of
patients improved with the number of years since diag-
nosis (Chi-squared test, P = 0.001).

Three patients died in 2012, two of these were con-
sidered HIV-related deaths both of which were of people
who were newly diagnosed with advanced illness (CD4 <
50 cells/pl) at the time of diagnosis.

Resource use

There were a total of 1315 HIV outpatient appointments
scheduled during 2012, with an average of 4.1 (median
4, range 1-15) scheduled appointments per patient and
3.6 (median 3, range 1-11) attended appointments per
patient. The frequencies of each type of appointment are
shown in Table 1.

In total 304 patients were on HAART for 3272 patient-
months, with 3322 months of HAART dispensed in total.
The majority of regimens dispensed consisted of a nucleo-
side reverse-transcriptase inhibitor (NRTI) backbone
combined with either a protease inhibitor (PI) or a non-
nucleoside reverse-transcriptase inhibitor (NNRTI). NNRTI-
based regimens were the most frequently dispensed
(164 patients, 1755 months dispensed) followed by PI-based
regimens (145 patients, 1477 months dispensed), with a
small number of patients being dispensed other regimens
types (10 patients, 90 months dispensed). Fifteen percent
(n = 45) of patients had more than one regimen pre-
scribed during the study period, most of which were
within the same class, although a small number of pa-
tients were prescribed regimens from different classes
during the study period (n = 15).

Total costs
The overall average cost of providing HIV outpatient
care was estimated to be €973 ppm in 2012 (median
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Table 2 Number and proportion of patients and
patient-months by patient characteristics

Characteristics Patients (%) Patient
months (%)
Patient type Existing patient 300 (91%) 3506 (95%)
New patients 26 (8%) 153 (496)
Gender Male 192 (599%) 2145 (58%)
Fernale 134 {41%6) 1511 (419%)
Age <50 years 284 (87%) 3172 (860%)
50+ years 42 (139%) 487 (13%)
Risk factor COHP 133 (41%) 1501 (419
Heterosexual 63 (19%) 721 (20%)
MSM/Bisexual 95 (299 1067 (299%)
DU 18 (5%) 185 (5%
Other 8 (2%) 96 (3%)
Unkncwan 9 (3%) 50 (2%)
Late diagnosis No 135 (41%) 1535 (42%)
Unkncwan 77 (23%) B840(23%)
Yes 114 (35%) 1284 (35%)
Years since diagnosis 11+ years ago 95 (29%) 1107 (309
610 years ago 107 (33%) 1231 (3494
1-5 years ago 100 (30%) 1140 (31%)
diagnosed in 2012 17 (5%) 105 (3%)
Lowest D4 count 500+ 168 (51%) 1804 (5294
in 2012 (cells/uh 250499 85 (269) 973 (26%)
200-349 52 (16%) 581 (16%)
50-199 14 (436) 146 (436
<50 7 (%) 65 (29%)
Treatrnent and On HAART, suppressed 211 (54%) 2469 (67%)
vid load SEUS 5 AT e 7% 4380129
suppressed
On I—L-\AF{T unable 7 (29%) 75 (%)
to determine status
Started/Stopped 49 (15%) 440 (12%)
HAART
Mot on HAART 22 (79%) 237 (6%)
Overall 326 (1000c)  3659(100%)

COHP, person from a country of high prevalence with no ather identifiable rsk
factor available. 1DU, curent/former injecting drug user. Late diagnosis defined as
CD4 count < 350 cells/pl at diagnosis or AIDS defining illness at diagnosis. “On
HAART" means the patient was on HAART for the entire duration of the study,
“suppressed” was defined as all viral loads in 2012 < 50 copies/ml, with one test
result of 50-495 copies/ml allowed if previous and subsequent viral load results
wene < 50 copies/ml.

€940, interquartile range €938-€1008). As the cost of
HAART accounted for the majority (88%) of total costs,
varying the staff time estimates and unit costs of diag-
nostic testing did not result in substantial changes to the
average costs ppm in the sensitivity analysis, with total
costs ppm only varying by about 5% (Table 3). When
costs were stratified by whether the patient was on
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Table 3 Average base-case cost, in 2012 euros, per patient month (ppm) and results of sensitivity analysis

Base case (95% CI)

Lower estimate (95% CI) Upper estimate (95% Cl)

Staff costs ppm (+/— 20%) €67 (E58-E65)
€55 [E52-659)
€117 (E111-€124)

£973 (£938-£1,008)

Diagnostic test costs ppm (+/—60%)
Total non-drug cost ppm
Total cost ppm (including drug costs)

€50 (€47-652) €75 (€71-€78)

€22 (€21-€23) €80 (E83-€34)

€72 (€68-€76) €163 (€154-€172)
€927 (€893-€962) €1,019 (€983-€1,054)

HAART or not at the time, the average cost ppm not on
HAART was €107 (95% CI €65-€150) compared to
€1085 (95% CI €1060-€1111) ppm on HAART.

Patient factors

The mean total cost ppm generally differed little across
patient groups (Table 4). However, patients who were on
HAART for the duration of their time in the study and
were categorised as suppressed were found to have lower
average total monthly costs compared to those who were
not suppressed (mean €1043 ppm compared to €1189
ppm respectively).

HAART accounted for the vast majority of outpatient
costs. The unit cost of individual regimens varied from a
minimum of €552/month to a maximum of €1600/
month. Although NNRTI-based regimens tend to be less
expensive than Pl-based regimens (the weighted average
cost of NNRTI-based regimens in this study was €809/
month compared to €1091/month for PI-based regimens),
there are many other factors apart from cost which influ-
ence regimen choice, including patient (eg. demographic,
behavioural), clinical (resistance, adverse reactions,
co-morbidities) and health system factors (drugs avail-
able for prescription, clinician preferences). Significantly
lower proportions of new patients and newly diagnosed
patients received HAART in 2012 compared to exist-
ing and previously diagnosed patients (Chi-squared
test, P = 0.008 and P =0.017, respectively). While a signifi-
cantly higher proportion of those diagnosed late (i.e. with a
CD4 count <350 cells/pl or an AIDS defining illness at
diagnosis) received HAART (Chi-squared test, P = 0.003).
On multivariate logistic regression of these three factors
late diagnosis was the only factor that remained significant
with an odds ratio (OR) of 15.5 (95% CI 2-120). Logistic
regression of regimen type (analysis restricted to patients
only prescribed Pl-based regimens or only prescribed
NNRTI-based regimens, n = 283) found women were
significantly more likely to be prescribed a PI-based
regimen (OR 6.6, 95% CI 3.3-13.2, p < 0.001), while
those over 50 years were less likely to be prescribed a
Pl-based regimen (OR 0.34, 95% CI 0.14-0.85, p = 0.022)
when adjusted for risk factor, patient type, years since
diagnosis, CD4 < 350 cells/pl and late diagnosis.

The results of multivariate analysis of non-HAART,
HAART and total costs ppm on HAART are shown in
Table 5.

Comparisons of total costs with other sources of cost
data

Patient level costs for the HIV patients included in the
micro-costing study were provided by the hospital fi-
nance department. The data are activity based costing
data, the cost components of which are generated using
a top-down methodology. The total number of HIV out-
patient appointments in the finance dataset was very
similar to the total scheduled number of appointments
from the utilisation study (1310 vs 1315) which would
be expected given that the finance costs are based on in-
formation recorded in the same hospital information
system as the utilisation data were extracted from. As
the costs of most drugs were not assigned at a patient
level in this system in 2012, it was not appropriate to
compare drug costs, however the estimated non-drug
cost ppm based on the hospital activity-based cost data
was €63 ppm (95% CI €59-€67) compared to €117 (95%
CI €111-€124) in the micro-costing study. Use of the na-
tional average outpatient appointment cost (€130.56 in
2012) would have resulted in an even lower estimate of
€47 ppm (95% CI €44-€49 ppm). While our estimate is
greater than the estimates generated using routine data,
the estimated total cost (€973 ppm) is about 20% lower
than the IR£493 per active patient month in 1999 reported
by a previous micro-costing study (equivalent to €1,184 in
2012). Although that study was carried out in the early
HAART era and the patient population was quite different
to the patient population in this study [16].

Discussion

This study reports the results of a bottom-up costing
study of routine HIV outpatient care performed in a re-
gional referral centre in the south of Ireland. The total
estimated cost of the service in 2012 was €973 ppm,
nearly 90% of which was due to the cost of HAART.
While it is difficult to compare costs across countries,
HAART is reported to account for 60%-80% of the total
cost of HIV care (including inpatient care) in many stud-
ies in developed countries [27-33].

Despite its cost, HAART is considered a very cost-
effective treatment [19,34], and also has the important
population-level benefit of reducing onward transmis-
sion [35]. HAART also offers the greatest opportunity
for reducing costs, for example, in this study the total
non-drug spend would have to be reduced by over 35%
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Table 4 Costs per patient month (ppm) by patient subgroup

Page 7 of 10

N Mean drug cost ppm Mean non-drug costs ppm Mean total cost ppm
(95% CI) (95% CI) (95% CI)

Patient type
Existing patient 300 €863 (€820-€897) €112 (E107-€118) €075 (E940-€1,010)
New patients 26 €678 (€503-€853) €253 (€206-€300) €931 (E732-€1,130)
Gender
Male 192 €844 (EB05-€883) €117 (E109-€124) €060 (E921-€999)
Female 134 €873 (€812-€934) €118 (E108-€129) €991 (927-€1,055)
Age group
<50 years 284 €859 (€821-€597) €121 (E114-€128) €980 (EX1-€1,019)
50+ years 42 €833 (E773-€5%4) €04 [€85-€104) €926 (EBT1-€954)
Risk factor
COHP 133 €878 (€826-€931) €117 (E106-€127) €005 (E940-£1,050)
MSM/Bisexual 95 €826 (E769-€5584) €122 (E110-€134) €948 (E859-€1,007)
Heterosexual a3 €835 (E745-€925) €113 (E101-€125) €945 (EB56-€1,041)
DU 18 €031 (e834-€1,027) €124 (E103-€144) €1,054 (E942-€1,166)
Other 8 €082 (E733-€1,231) €02 (€59-€125) €1,075 (EB17-€1332)
Unknown a €697 (€383-€1,012) €125 (£92-€159) €823 (E514-€1,132)
Late diagnosis
No 135 €810 (E748-€871) €120 (E111-€130) €030 (E867-€993)
Unknown 77 €868 (€797-€9309) €115 (E103-€128) €083 (E908-€1,058)
Yes 114 €002 (€862-€942) €116 (€104-€127) €1,018 (€974-€1,062)
Years since diagnosis
11+ years ago 95 €879 (€B30-€929) €102 (E95-€108) €081 (E930-€1,032)
610 years ago 107 €800 (EB33-€947) €107 (E99-€115) €007 (E938-€1,056)
1-5 years ago 100 €831 (€762-€899) €130 (€119-€147) €961 (E889-€1,033)
diagnosed In 2012 17 €581 (€349-€812) €275 (€208-€342) €855 (E582-€1,128)
Lowest CD4 count in 2012 (cells/pl)
500+ 168 €888 (E844-€933) €104 (E98-€110) €003 (E947-€1,038)
350499 85 €807 (E734-€879) €120 (E108-€132) €027 (E852-€1,002)
200-349 52 €830 (€735-€925) €129 (€114-€145) €960 (€861-€1,058)
50-199 14 €839 (E725-€953) €179 (E115-€244) £€1,018 (E873-€1,164)
<50 7 €903 (E706-€1,100) €218 (E118-€319) €1,121 (EB42-€1401)
Treatment and viral load status
On HAART, suppressed 2n €939 [€915-€954) €104 (€100-€109) €1,043 (€1,017-€1,069)
On HAART, not suppressed v €1035 (€987-€1,083) €154 (E134-€175) £1,189 (€1,133-€1,245)
On HAART, undetermined status 7 €914 (E776-€1,052) €54 [€55-€113) €995 (EB45-€1,151)
Started/Stopped HAART 49 €660 (E578-€742) €169 (E141-€197) €820 (E733-€024)
Mot on HAART 22 - €103 (E79-€128) €103 (E79-€128)
Overall 326 £856 (£822-889) €117 (E111-€124) £973 (£938-€1,008)

‘COHP, person from a country of high prevalence with no other identifiable risk factor available. IDU, current/former injecting drug user. Late diagnosis defined as
CD4 count < 350 cells/pl at diagnosis or AIDS defining illness at diagnosis. “On HAART” means the patient was on HAART for the entire duration of the study,
“suppressed” was defined as all viral loads in 2012 < 50 copies/ml, with one test result of 50-49% copies/ml allowed if previous and subsequent viral load results

were < 50 copies/ml.

to save the same amount as could be achieved by a 5%  generic drugs or less expensive regimens where available

reduction in HAART costs. Possible strategies for redu-
cing HAART costs do exist, such as increased use of

and appropriate [36-38], though efforts to reduce drug
spend should not come at the cost of increased risk of
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Table 5 Results of multivariate analysis of non-HAART,
HAART and total costs ppm on HAART

Non HAART cost HAART cost ppm  Total cost ppm

ppm on HAART  Coefficient on HAART
Coeffident’ Coefficient®
New patient —6555" —003 —0.004
Female 1464 0138 013g*
Age S0+ years =313 =101 =0
Risk factor
COHP
MSM 1308 0033 0037
Heterosexual 03z 0054 Q054
Ctherfunknown —0737 s 0054
Late diagnosis
Mo ref ref ref
Unknown -0354 -0012 0015
Yes -0515 0035 =004
Years since
diagnosis
11+ years ago ref ref ref
610 years ago —0267 as3 Q05
15 years ago 1825 0041 0059
diagnosed in 2012 4504 0078 0128
Min CD4 < 350 343" 002 0054
cells/pl
On HAART, not 2051 Q059 [ala'zey
suppressed/other
Constant 3314 389 4026

1) Generalised linear model with Inverse Gaussian family and link power 0.5. 2)
Generalisad linear model, with Gaussian family and link power 0.2, * p < 0.05. PPM,
per patient month, COHP, person from a country of high prevalence with no other
identifiable risk factor available. IDU, currentformer injecting drug user. Late
diagnosis defined as (D4 count < 350 cells/ul at diagnosis or ADS defining illness at
diagnosis. “On HAART” means the patient was on HAART for the entire duration of
the study, “suppressed” was defined as all viral loads in 2012 < 50 copies/m|, with
one test result of 50-459 copies/ml allowed if previous and subsequent viral load
results were < 50 aopies/ml. “On HAART, ather” includes patients on HAART who
were not suppressed or had undetermined status and those who started /stopped
HAART in 2012,

poorer outcomes and reduced quality of care [19]. As
regimen choice is influenced by patient factors, such as
age, gender and risk factor, variation in costs between
centres at a national level is likely to be a reflection of
differences in patient populations, although clinician
preference may also play a role. With time, as more pa-
tients switch onto newer treatments, the drug costs are
likely to increase unless savings can be made through in-
creased use of generic drugs [36-38] or other rationalisa-
tion measures. In any case, further research is warranted
into the patient and healthcare factors influencing regi-
men choice, such as the acceptability and potential im-
pact of a preferred medicine scheme.

The most important factor on multivariate analysis
which influenced total costs ppm on HAART was gender,
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with women being 15% more expensive than men. It was
also interesting to note that patients over 50 years of age
had significantly reduced costs ppm on HAART. This was
due to a combination of older patients tending to be on
less expensive NNRTI-based regimens, as well as having
fewer scheduled appointments (0.26 ppm compared to
0.37 ppm, p < 0.001). The lower appointment rate in older
patients contrasts with previous studies which have found
older patients have higher utilisation rates [39], and may
be a reflection of the particular characteristics of this
patient cohort. Late diagnosis has been reported in the
literature to be associated with sustained increased
healthcare costs [40], in this study there was some evi-
dence that those diagnosed late had higher mean out-
patient costs (Table 4), however the differences were
not significant using multivariate analysis.

There are several limitations to this study. The data
collection was restricted to one year, so changes over
time cannot be examined. The usage and cost of other
services (inpatient, emergency, and non-ID outpatient
care) were not included in this analysis. While the ma-
jority of HIV-related care is now provided on an out-
patient basis by the ID team, a small minority of patients
use a substantial amount of other services [41]. Newly
diagnosed patients with low CD4 counts in particular
can have very complex care needs, in this study the in-
patient costs of two newly diagnosed patients who were
diagnosed late and subsequently died were not captured
by this micro-costing study. CUH has a smaller propor-
tion of injecting drug users than the national HIV pa-
tient population (5% vs 21% ), however the population
served is similar in terms of age, gender, CD4 count and
viral load to the national cohort in care [7]. Diagnostic
tests were linked to specific outpatient appointments on
date and mis-matching may have occurred which could
have led to either an under- or over-estimate of the diag-
nostic testing ordered by the HIV clinic. Private patients
were not included in the study. While private patients
do not attend the public outpatient clinic so would not
generate appointment costs, the health service provider
may incur costs as a result of diagnostic tests and/or
HAART. The additional cost of obstetric care for HIV
patients (ie. additional to the three consultant visits that
antenatal patients are routinely entitled to [42]) was not
included in the cost estimates. As the numbers of
women attending antenatal care was very small in this
study it was not possible to investigate this fully, but to
give an indication of the scale of the possible additional
costs the average number of antenatal-HIV appoint-
ments attended in this study was 3.2 per woman. This
study also does not include the cost of medications pre-
scribed to HIV patients other than HAART and prophy-
lactic antibiotics, as these are dispensed outside the
hospital setting, while the total cost of vaccines and
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tuberculin dispensed to the HIV clinic was available but
could not be assigned at a patient level. The total esti-
mated cost of vaccines and tuberculin in 2012 was
€3,734 (including consumables) and even though this is
probably an underestimate as patients may be vaccinated
in other healthcare settings, overall it is likely to account
for a relatively small proportion of the total costs of am-
bulatory HIV care in this centre.

Conclusions

Accurate cost data are essential for ensuring HIV ser-
vices are effective, efficient, and equitable and cost infor-
mation should be used to guide policy, planning and
implementation [11]. This is particularly pertinent in the
current situation in Ireland, as healthcare funding is
undergoing restructuring. We have found that HIV out-
patient costs were substantially underestimated by rou-
tine hospital cost data, and we feel that this information
will be vital for the development of realistic setting of
HIV outpatient appointment prices in the new funding
system. In addition, as demands on the service increase
due to greater numbers of patients and more complex
care these cost data will be available for cost-effectiveness
evaluations of new drugs, technologies and models of
care.
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Abstract

Data on the pattern and cost of health service use by HIV patients are required for evaluations of the cost-effectiveness
of new drugs and technologies as well as being essential for service planning. The aim of this study was to identify the
utilisation patterns and cost of hospital care for HIV patients in a single centre in Ireland in 2012. Data on the frequency
and non-drug costs of all hospital resources used by HIV patients were extracted from a hospital activity-based costing
system. Cost data were analysed using a generalised linear model. A total of 328 patients, 3672 patient months, were
included in this study. Patients had a mean of 4.4 scheduled infectious disease outpatient appointments per patient year;
37% of patients also used another outpatient service, 15% in-patient services, 4% day-case service and 18% emergency
department services in 2012. Patients with very advanced HIV disease continue to incur a disproportionate amount of
the total cost of providing care. This study provides baseline utilisation and cost data for use of both infectious-disease
and non-infectious disease hospital services and will be useful for service planning in light of the likely increases in
resource demands.
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healthcare utilisation and polypharmacy rates requiring

Introduction S . - -
co-ordination across multiple specialties both within

The epidemiology of HIV infection has changed with
the availability of highly active antiretroviral therapy
(HAART). Mortality rates in those who initiate treat-
ment early and who are highly adherent approach that
of the general population,’ making HIV infection not
only a chronic disease, but one with a relatively long
duration and a high per-capita cost compared to other
chronic diseases.> >

It has also become apparent that long-term infection
with HIV and/or long-term anti-retroviral therapy
(ART) is resulting in increasing levels of non-AIDS
morbidity,® and the prevalence of many non-infectious
chronic diseases is higher in people living with HIV
than in the general population.”*

Historically, healthcare systems have been designed
to provide acute, episodic care and so tend to be less
equipped to deal with chronic conditions.” The care
needs of patients with multiple chronic conditions are
particularly complex as these patients tend to have high

and across healthcare providers. While there is cur-
rently little consensus in the literature on how to
improve care integration, it is clear that in order to
provide a service that improves patients outcomes and
satisfaction, it is essential that the needs and character-
istics of the patient population are taken into account
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when designing services and information management
systems.'*-!!

‘While many studies have published utilisation and/
or cost data on all healthcare resources used by HIV
patients, fewer studies have reported results broken
down by whether the care was HIV related or not. In
one study that did, the overall admission rates of HIV
patients for non-HIV-related conditions were twice that
of HIV-related admissions, with HIV-related admis-
sions being more frequent than non-HIV admissions
only in patients with a CD4 count < 75 cells/uL.'?

We have previously reported utilisation rates and
cost of the ambulatory HIV care service.'® The cost
of outpatient care reported in that study (based on
micro-costing methodology) was estimated to be
between €927 and €1019 per patient month (PPM),
90% of which was due to the cost of HAART. On
multivariate analysis, care for males and older people
(=50 years of age) was found to be significantly less
expensive. This variation was mostly explained by vari-
ations in HAART regimens across groups, although
older patients were also found to have significantly
fewer appointments.”> However, that study focussed
only on patients’ use of HIV clinics and did not evalu-
ate their use of in-patient care, emergency medicine or
other outpatient clinics. The aim of this study was to
identify HIV- and non-HIV-related hospital utilisation
patterns and cost by HIV patients attending a single
regional centre in Ireland in 2012.

Methods

We carried out a descriptive study of direct and indirect
non-drug healthcare costs in Cork University Hospital
(CUH) in 2012. CUH is a tertiary referral centre and
was one of only six adult HIV specialist centres which
provided HIV care in Ireland in 2012 (the other centres
are located in Dublin, Galway and Limerick). HIV care
is provided solely by hospital-based practitioners, pri-
mary care physicians do not provide specialist HIV
care. HIV care provided in the public system is free
for Irish residents; however, patients may choose to
attend a consultant privately, in which case they pay
a consultancy fee for their visit. The catchment area for
the HIV service in CUH covers most of the southern
region of Ireland (counties Cork, Kerry, Waterford and
south Tipperary, a population of approximately
860,000 people). While the total number of people
living with HIV in this region is unknown, as the catch-
ment area is mainly rural it is likely that the prevalence
of HIV in the region is lower than the 0.1%—0.2%
estimated nationally by UNAIDS.' Tt is likely that
most patients resident in the region access HIV care
in CUH as the nearest alternative HIV centre is located
in Limerick (approximately 100km away). All HIV-

positive patients who attended the HIV centre in
CUH in 2012 were identified from a pre-existing clinical
patient database. Patients who attended the public HIV
clinic located in CUH, or who were admitted to CUH
in 2012 were eligible to be included in this study.
Patients who attended any private HIV outpatient
care in 2012 (full or partial year) were excluded.
Patients who attended another HIV centre for their
routine care (i.e. visitors to the area who attended
CUH on a temporary basis) were also excluded.
Patients were considered to be in-care from | January
2012, or the date of their first visit if they were a new
patient, until 31 December 2012. Local clinical guide-
lines recommended monitoring of HIV patients every
three to four months (although a small number of
stable patients are monitored on a six-monthly basis).
The files of patients who did not attend any HIV clinic
appointments in the last six months of 2012 were manu-
ally checked, and these patients were censored at the
date of their last scheduled visit where appropriate.

Information on admissions (inpatient and day-case,
both public and private), outpatient appointments and
emergency department (ED) wvisits in 2012 by the
included patients was extracted from the hospital
finance system (in 2012 euros). This system is an activ-
ity-based costing system (‘Power Performance
Manager’) which uses top-down methodology to gen-
erate patient level hospital costs based on hospital
accounting and activity data. The cost estimates include
both pay and non-pay (e.g. drugs, consumables, utili-
ties, capital expenditure, etc.) costs, based on best
accounting practice and in compliance with statutory
requirements and Health Service Executive policies and
procedures. In 2012, the finance system did not assign
drug costs at an individual patient level, so this analysis
was limited to non-drugs costs. Data on the cost of
appointments with allied health professionals (social
workers, dieticians, physiotherapists) were not included
in the finance data due to concerns about the complete-
ness of these data. Qutpatient visits recorded on this
system included ‘missed visits’ (scheduled appointments
which the patient did not attend without cancelling/
rescheduling in advance of the clinic) but did not include
cancelled appointments. While in general patients’
appointments are scheduled in advance, a small
number of patients may ‘walk-in’ to a clinic without
an appointment; these visits are recorded on the hospital
administration system and were indistinguishable from
pre-scheduled appointments in the data extracted.

Ethical approval for this study was obtained from
the Research Ethics Committee of CUH.

Utilisation data from a previous micro-costing
smdy13 were used to cross-check utilisation data and
to provide information on whether an outpatient visit
was attended or missed. In-patient diagnoses are coded
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using the International Classification of Diseases 10th
revision Australian Modification.'” Up to 30 diagnoses
codes can be recorded for each admission. Diagnoses
codes for each in-patient episode were reviewed inde-
pendently by two infectious-disease consultants (AJ
and CB), and categorised subjectively as “HIV related’,
‘HIV associated’ or ‘unrelated to HIV'. HIV-related
diagnoses were diagnoses that were known to be related
to HIV infection (e.g. candidal oesophagitis, adverse
reactions to antiviral medication, Kaposi sarcoma),
HIV-associated diagnoses were diagnoses for conditions
associated with HIV infection (e.g. anal carcinoma), or
diagnoses which were possibly related to the underlying
HIV infection but which could not be definitely attrib-
uted to HIV infection (e.g. unspecified acute lower
respiratory tract infection in a virally suppressed patient
with a high CD4 count). Episodes where categorisations
differed or were not possible to determine on the basis of
diagnoses codes alone were re-checked by the consultant
in CUH (AJ) in conjunction with a Clinical Nurse
Specialist and patient notes. Admissions which occurred
within one day of an ED visit were assumed to be linked
to that ED visit. In-patient episodes admitted and dis-
charged on the same day were given a length of stay of
one day. The CD4 counts reported are the minimum
CD4 counts recorded in 2012.

All information was entered into a Microsoft Access®
database and analysed using Microsoft Excel® and
STATA 12 (College Station, Texas). Mean numbers of
appointments per year were calculated weighted by the
number of months in care. Differences in proportions
were tested using Chi-squared tests. As patients had dif-
ferent length of follow-up during which an episode of
care could happen, Chi-squared tests for differences in
proportions were limited to the sub-group of patients
who were in care for 12 months (n=287). Differences
in mean costs PPM were tested using either Wilcoxan
rank-sum or Kruskal-Wallis rank tests. A binomial gen-
eralised linear model was used to test the association
between HAART status and missed infectious disease
outpatient visits, taking into account length of follow-
up and patient clustering. Multivariate analysis of cost
data was performed using a generalised linear model
(inverse Gaussian family, identity link). The family was
selected using a modified Parks test, while the link was
identified by evaluating the results of the Pearson,
Pregibon and modified Hosmer and Lemeshow tests
for power links between 0 and 1 in increments of 0.1.'°

Results
Description of cohort

A total of 328 patients (3672 patient-months) were
included in the study. The characteristics of the patient

cohort have been reported previously.”® The majority
of patients (59%) were male, and the average age was
40 years. Thirteen percent (n=42) were =50 years of
age. Most patients had a minimum CD4 count in 2012
=350 cells (77%) and were on HAART for their entire
study period (79%). a further 14% received some
HAART in 2012, most of whom were patients who
initiated HAART in 2012. A small proportion of
patients were co-infected with hepatitis C (7%), hepa-
titis B (2%) or with both hepatitis B and C (1%). Three
patients died, two of these were newly diagnosed in
2012 and died of HIV-related causes.

In total, 61 patients were excluded. Limited data
were available on the age and sex of excluded patients.
Excluded patients were significantly older (mean 47
years vs 40 years, f-test p <0.0001) and more likely to
be male (77% vs 59%, Chi squared p=0.005).

Outpatient care

Infectious disease. There were 1338 infectious-disease
outpatient appointments scheduled in the 3672 patient
months in 2012 giving an average of 4.4 scheduled visits
per patient year (median 4, interquartile range 3-3).
‘While some of these appointments may have been for
infectious diseases other than HIV, the opinion of the
clinicians providing the clinic was that the vast majority
of appointments were likely to have been HIV related.
It is also worth noting that in CUH the hepatology
service provides care and treatment for hepatitis C
infection, and co-infected patients attend both services
separately.

Missed visits. The overall missed visit rate for scheduled
infectious disease clinic appointments was 12% (158/
1338); however, missed visits were concentrated in a
minority of patients, as 75% of patients missed no
visits, 15% missed a single visit and 10% missed two
or more visits. Patients not on HAART at the time of
the scheduled visit were significantly more likely (odds
ratio 2.7, 95% CI 1.3-5.6) to miss their appointment.

Other outpatient specialties. Over one-third of patients
(m=120) had at least one outpatient appointment
scheduled with a specialty other than infectious diseases
(454 appointments) in CUH. The most frequently
scheduled non-ID outpatient appointments were
obstetrics and gynaecology (48% of appointments),
psychiatry (7%), gastroenterology (6%), haematology
(5%), ophthalmology (5%) and orthopaedics (5%).
Although use of non-ID outpatient specialities might
be expected to be more frequent in older patients, the
total proportion of patients =50 years of age with
scheduled non-ID outpatient appointments (excluding
obstetric and gynaecology appointments) did not differ
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Table 1. Number (days) of in-patient episodes by primary diagnosis code and HIV category.

HIvV HIv Unrelated
Primary diagnosis (ICD-10 AM chapter) Codes related associated to HIV
Infectious and parasitic diseases A00-B99 7 (88)
of which, HIV diagnoses B20-24 4 (35)
Neoplasms C00-D48 1 (33)
Diseases of the blood and blood-forming D50-D8% 1(1)
organs and immune mechanism
Endocrine, nutritional and metabolic diseases EO0-E%0 1(1)
Mental and behavioural disorders FOO-F99 1(1)
Diseases of eye and adnexa HO00-H59 1 (3)
Circulatory system diseases 100-199 3(6)
Respiratory diseases J00-J99 1 (3) 1)
Digestive diseases K00-K93 3(19)
Diseases of the skin and subcutaneous tissue LO0-L99 2 (5) 1(1)
Diseases of the musculoskeletal system MO00-M99 1 (1) 2(2)
and connective tissue
Genitourinary system diseases NO0-N99 1 (1) 5(13)
Pregnancy, childbirth and puerperium Q00-099 21 (108)
Symptoms, signs not elsewhere classified RO0-R99 2(7) 4 (20)
Injury, poisoning and certain other consequences S00-T98 5(110)
of external causes
Total 12 (140) 4 (1) 48 (282)
foni . . i 2_ —
significantly from younger patients (3~ =0.02, p=0.88). ED visits

The missed visit rate for scheduled appointments with
non-1D specialties was 17%.

Admissions

There were 64 in-patient episodes (in 48 patients) in
2012, of which 19% (n=12) were categorised as HIV
related and a further 6% (n=4) as HIV associated. The
overall in-patient admission rate was 0.2 admissions
(mean length of stay 1.4 in-patient days) per patient
year. Eight in-patient days (2%) were intensive care
days (two patients). The primary diagnosis coded for
each in-patient episode can be seen in Table 1. Of note
was that 11 admissions (17%. 95% CI 9%—29%) did not
have a HIV-related diagnosis code (B20-24) recorded in
any of the 30 available diagnoses fields. Nearly, all of
these admissions were classed as unrelated to HIV; how-
ever, one was classed as HIV associated.

There were also 198 day-case admissions (defined as
planned admissions not requiring an overnight stay'?)
in 2012. The vast majority of these were incurred by
two patients, one on haemodialysis (158 day-case
admissions) and the second undergoing radiotherapy
for a HIV-associated condition (27day-case admis-
sions). Of the remaining 13day-case admissions, 4
were considered HIV related and 2 HIV associated.

There were 99 ED visits by 60 patients (18% of
patients), giving an average ED visit rate of 0.3 visits
per patient year. Forty-three per cent of these visits
resulted in admission, one-quarter of which were con-
sidered HIV-related admissions.

Costs

The non-drug cost to the hospital of providing care for
the HIV patients included in this study in 2012 can be
seen in Table 2.

As would be expected, the type of costs incurred dif-
fered by CD4 category, with patients with lower CD4
counts having a higher proportion of their costs due to
HIV-related in-patient care, while those with higher
CD4 counts had little HIV-related in-patient care.
Most notably, the 2% of patients with a CD4 count < 50
cells/uL  accounted for 50% of in-patients costs
(€194.369/€390.301) and 27% (€209,725/€769.503) of
the total cost of providing care for HIV patients in 2012.

The overall mean non-drug cost PPM was €210
(€122-€297). On univariate testing, patients>= 50
years of age were significantly less expensive than
younger patients (p < 0.0001). This difference remained
significant when all obstetric/gynaecology costs were
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Table 2. Proportion of non-drug costs by type of care, proportion of patients who used each care type (n= 328), and for those who
used each type of care the mean, median and inter-quartile range (IQR) of non-drug costs per patient month, 2012.

Total non-drug

Patients incurring

Non-drug cost per patient month

costs (%) cost, % (95% CI¥) Mean Median IQR
Qutpatient appointments
Infectious diseases 30 100 €63 €54 €45-€72
Other specialties 13 37 (32-42) €69 €21 €10-€50
Outpatient subtotal 43 100 €90 €61 €47-€9|
In-patient episodes
HIV related 17 3 (2-6) €1584 €656 €291-€1968
HIV associated | 1 (0.2-3) €207 €159 €146-€317
Unrelated to HIV 33 12 (9-16) €605 €182 €75-€342
In-patient subtotal 51 15 (11-19) €781 €210 €79-€425
Day case admissions
HIV related 0 1 (0.2-3) €55 €47 €18-€97
HIV associated | 1 (0.2-3) €258 €57 €56—€661
Unrelated to HIV 3 2(1-5) €228 €51 €20-€61
Day case subtotal 4 4 (2-7) €201 €57 €24-€62
Emergency Department visit
All ED visits 2 18 (14-23) €27 €17 €15-€29
Total 100 €210 €64 €47-€105

*Agresti—Coull 95% confidence interval.

excluded. Patients who had been diagnosed late were
significantly more expensive than those diagnosed early
(p=0.01). Costs also differed significantly by CD4 cat-
egory (p=0.0001), year of diagnosis (p <0.0001) and
HAART /suppression category (p=10.0001).

On multivariate analysis of total non-drug costs, the
only predictor of non-drug costs that remained signifi-
cant on adjustment was CD4 < 50 call/pL (Table 3).

Discussion

This study reports the range, frequency and cost
of healthcare services used by HIV patients in a sin-
gle centre in the south of Ireland in a single calendar
year (2012).

‘We have previously reported the cost of HAART for
this cohort in 2012 was €856 }"}"M,13 making HAART
costs around 80% of the total cost of providing care in
2012 (excluding other drug costs). This is a similar pro-
portion to what has reported previously in other coun-
tries.'” " Although HAART is expensive, it is a very
cost-effective treatment,”?? and not only vastly
improves individual outcomes, but also has population
level benefits, reducing onward transmission.” In this
cohort, 77% of patients were on HAART for the entire
period of the study with a further 11% initiating
HAART during 2012, just 7% of patients received no
HAART in 2012 (their average CD4 count was 510
cells/uL). Of patients who were on HAART for more

than six months, the most recent viral load result was
<50 copies/mL for 90% of patients. treatment and
response figures which are comparable to other devel-
oped countries.** ¢

Unsurprisingly, outpatient infectious disease care
was the most frequently used service by this group of
patients, accounting for 30% of all non-drug costs in
2012 (Table 2). One-third of patients also had out-
patient appointments with other specialties, and while
the overall cost of non-ID outpatient appointments was
13% of total non-drug costs, within the subgroup
patients using other services nearly half of their out-
patient costs were due to use of non-ID services. It is
well established in the literature that as patients age
they are experiencing increasing levels of non-HIV mor-
bidity,?” rates of which are higher than in comparable
HIV-negative populations.”* It is a limitation of our
study that we do not have information on patient
co-morbidities, and can only use other services as an
indicator of possible non-HIV morbidity. Hospital out-
patient appointments are likely to underestimate the
burden of non-HIV morbidity as infectious disease spe-
cialists may be dual trained or patients may attend
other hospitals/primary care services for their non-
HIV care. Conversely, patients may also be referred
to other specialties for investigations that subsequently
prove negative. There were relatively few patients > 50
years of age in this cohort in 2012, so unfortunately it
was not possible to carry out any meaningful analysis
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Table 3. Mean HIV related/associated, HIV unrelated and total non-drug costs PPM 2012, by subgroups, and significance of differ-
ences on univariate testing and multivariate (GLM inverse gaussian family, identity link) analysis.

Mean cost PPM

HIV HIV Multivariate analysis of
Patient subgroup N related/associated  unrelated Total total non-drug costs (P)
Gender Male 194 €121 €111 €235 Ref
Female 134 €79 €87 €173 0.52
=50 years No 286 €112 €114 €231 Ref
Yes 42 €48 €18 €68 0.14
Risk factor MSM 96 €151 €49 €203 Ref
COHP 133 €78 €57 €140 0.84
Heterosexual 64 €73 €98 €177 0.51
IDU 18 €94 €599 €701 0.51
Other/unknown 17 €170 €275 €453 0.6
Minimum CD4 500+ 169 €58 €38 €100 Ref
count in 2012 350499 85 €67 €79 €148 05
200-350 52 €103 €197 €306 0.55
50-199 14 €176 €143 €323 0.07
<50 7 €840 €1340 €3227 0.02
Late diagnosis No 137 €75 €104 €185 Ref
Unknown 77 €76 €195 €276 0.31
Yes 114 €156 €36 €196 0.34
Years since diagnosis 114 years 9% €57 €85 €145 Ref
6-10 years 107 €69 €115 €189 0.71
1-5 years 100 €108 €80 €194 0.69
Diagnosed 2012 18 €918 €380 €1319 035
HAART & On HAART suppressed 211 €64 €75 €143 Ref
Viral load category  On HAART not 4 €137 €80 €217 049
suppressed/undetermined
Started/stopped HAART 49 €293 €307 €611 0.51
No HAART 24 €98 €37 €143 0.26

Ref. reference category; COHP: person froma country of high prevalence; MSM: men who have sex with men; IDU: injecting drug user; HAART: highly

active anti-retroviral therapy.

MNote: ‘Late diagnosis’ defined as CD4 count < 350 cells/uL or AIDS defining iliness at diagnosis, ‘on HAART' defined as patient on HAART for the
entire duration of their time in the study, ‘suppressed’ defined as all viral loads in 2012 <50 copies/mL, with one viral load 50-499 copies/mL allowed if
previous and following viral load tests < 50 copies/mL. Total non-drug costs PPM includes the cost of ED visits.

of their use of specific non-ID services. In contrast
to what has previously been reported in the literature,'”
the cost of care for older patients in this study
was lower than that for younger patients, although
this was no longer significant when adjustment was
made for confounding factors (Table 3). We previously
reported a similar finding for the cost of HIV out-
patient care alone, and postulated that this result
was due to the particular characteristics of the
cohort attending CUH."® However, this study does
provide baseline data which will be useful to assess
potential changing resource use with the ageing of the
patient cohort.

An interesting finding was that 17% (95% CI 9%—
29%) of admissions had no HIV diagnosis coded in any
of the 30 available diagnoses fields. There are two pos-
sible reasons for this discrepancy, HIV diagnoses may
not have been documented in the medical records avail-
able to the coders (as doctors may not have asked
about, or patients may not have disclosed their HIV
status), or errors may have occurred during the
coding process. Previous studies examining the accur-
acy of diagnostic coding in Irish public hospitals have
highlighted the limitations of such data for research
purposes.w ! The benefits of clinician awareness of
and involvement in the coding process have previously
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been demonstrated® and as healthcare funding struc-
tures in Ireland change, from block grant budgets to an
activity-based ‘money follows the patient’ approach,™
clinician education on the importance of clear and com-
plete documentation as well as regular auditing of
coding and detailed analysis of local data to identify
possible data quality issues™ * are likely to become
critical factors in hospital funding.

We recognise that there are several important limita-
tions to this study. The study was carried out in a single
centre which has a lower proportion of injecting drug
users than the total HIV population in care in Ireland
(6% vs 21% nationally); however, the study population
was similar to the national HIV population in care in
terms of age (mean age 40 years for both), gender (59%
male CUH vs 62% male nationally) and clinical charac-
teristics (80% on HAART nationally).*® No information
was collected on patients’ use of other hospitals, while
the nearest alternative HIV centre is 100 km away, there
are four other hospitals in the region providing emer-
gency care which patients could have accessed and which
would not have been included in this study. The cost of
appointments with allied health professionals within
CUH was not included nor was any patient use of
non-hospital health services (GPs, community care). It
was also not possible to distinguish HIV-morbidity asso-
ciated use of non-ID outpatient hospital services. As a
clinical database routinely updated with wviral load
results was used to initially identify all patients who
attended in 2012, eligible patients may have been
missed if a patient attended and did not have a viral
load test performed or if the viral load was not entered
on the database. As the possibility of a patient who had
attended in 2012 but who had no corresponding viral
load result in the database would be more likely to
happen if a patient only attended once in 2012, this
could be a source of selection bias in this study.
Probably the biggest limitation, however, is the lack of
a HIV-negative comparison group, meaning it was not
possible to estimate how much healthcare use in this
cohort was additional to what would be normally used
by similar patients without HIV infection. National sur-
veys have reported the 12-month prevalence of use of
hospital services by the general population to be 10%
for emergency services, 20% for outpatient services, 9%
for day patient admissions and 10% for in-patient
admissions.*™** The overall prevalence of ED and non-
ID outpatient clinic use was higher in our study (18%
and 33%, respectively) as were the age-specific rates. The
proportion of patients admitted following an ED epi-
sode (43%) was also higher than the reported proportion
of ED episodes that result in admission overall in [reland
(25%}99 The rates of non-HIV admissions were very
similar to the rate of in-patient admission in the general
population (11%), although the rate of day-case

attendance appeared slightly lower than in the general
population (4%).

Data on the use and cost of health service use by HIV
patients are very useful for both planning of health ser-
vices and for use in health technology assessments and
cost-effectiveness studies. The prevalence approach to
costing, as used in this study, is particularly informative
for policy makers and planners as it provides a snapshot
of the total cost for a particular year given the mix of
patients present, whereas an incidence approach, which
would be better at identifying and estimating the costs
for particular types of patients, or particularly resource
intensive periods of patient care (e.g. following diagno-
sis, approaching death, etc.) does not necessarily provide
the type of information that can be easily used for plan-
ning. Information on the range and frequency of other
specialties accessed by this population can also be used
to inform the long-term organisation of services and
co-ordination and integration of care across specialties.

While our study provides baseline information on
the frequency and type of hospital services used by
HIV patients, further work to estimate the costs and
resource use during intensive phases of care, such as
following diagnosis, or approaching death would be
useful for making more accurate estimates for health
technology assessments and cost-effectiveness analyses.
As [Ireland’s healthcare financing structures are
reformed, it is particularly important that the costs of
complex patients, such as HIV patients, are adequately
accounted for in new financing structures.
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The importance of early linkage to and continuing retention in HIV care is increasingly recognised, particularly in light
of the implications poor linkage and retention rates have for the effectiveness of HIV treatment as prevention strategies.
The purpose of this systematic review was to examine the effectiveness of healthcare interventions in improving patient
linkage to or retention in HIV care. We systematically searched PubMed (MEDLINE and PubMed-only citations) and
EMBASE databases for articles reporting the original results of randomised controlled trials, and used a standard data
collection form to extract information on study characteristics and outcome data. Five articles met the inclusion criteria,
of which two articles focused on linkage to care and three on retention in care. The methodological quality, both of
internal and external validity, of most of the trials was suboptimal. Wide variation in the interventions and outcome
measures meant synthesis of the results using meta-analysis was not appropriate. This review shows evidence that
interventions based on supporting patient self-management improves linkage to, and possibly retention in, care.
Interventions aimed at delivery service design may also be effective, although evidence in this review was limited. It is
vital that interventions are developed to improve patient engagement in HIV care. The dearth of research identified by

this review highlights the need for well-designed trials of interventions in this area in the future.

Keywords: HIV/AIDS; linkage to care; adherence to care; loss to follow-up; retention in care; review

Introduction

Early linkage to and regular attendance for human
immunodeficiency virus (HIV) care are associated with
improved patient outcomes (Giordano et al., 2007). Full
engagement in care enables timely treatment with
appropriate anti-retroviral medications, and early detec-
tion and management of medical complications. How-
ever, HIV care providers around the world report issues
with poor linkage and retention of patients (Fleishman
et al., 2012; Lamb, El-Sadr, Geng, & Nash, 2012; Rice,
Delpech, Chadborn, & Elford, 2011). In addition, recent
evidence on the decreased infectivity of those on
treatment (Cohen & Gay, 2010) has generated consider-
able interest in the potential of HIV “(reatment as
prevention” strategies, but the effectiveness of these
strategies are reduced considerably by poor patient
engagement (EM. Gardner, McLees, Steiner, Del Rio,
& Burman, 2011; Mugavero et al., 2012).

Modern anti-retroviral treatments have changed HIV
from an ultimately fatal disease in the majority of those
infected to a chronic condition managed in an ambulat-
ory care selting. People diagnosed with HIV today can
have a near-normal life-expectancy (van Sighem, Gras,
Reiss, Brinkman, & de Wolf, 2010), and, consequently
face decades of healthcare use following diagnosis

(Nakagawa et al., 2012). Managing chronic conditions
is challenging for both patients and their healthcare
providers. Patients require education and support to
effectively manage their illness, while healthcare provi-
ders need to take a more proactive collaborative
approach to providing care (Wagner, Austin, & Von-
Korff, 1996). Research into chronic disease management
has concentrated mainly on non-communicable chronic
diseases; however, many of the problems and potential
solutions apply to all chronic diseases, including HIV.
The chronic care model (CCM) is the basis for many
interventions (Wagner et al., 1996). The CCM identifies
six interrelated components: healthcare organisation,
community resources, self-management support, delivery
system design, decision support and clinical information
systems. To summarise briefly: the structure, goals,
values and reimbursement policies of healthcare organi-
sations should prioritise and teward chronic care;
healthcare organisations should link with community-
based resources (e.g., support groups); patients and their
families should be given the self-management skills and
tools to become their own primary care-givers; care
delivery systems should be designed to support patient
self-management and deliver a more proactive service;
evidence-based clinical practice guidelines should be
used routinely by clinicians; and computerised information
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svalems should be used to Bcilite routing patient remim-
demsappointments, to provide feedback to clinicians, and to
develop patient megistries for plmnng individual  and
populaton-level care (Bodenhamer, Wagner, & Gum-
bach, 2002). Chmonic disesse management programmes
have bem shown to have a positive outcome on markers of
process and intemmediate oukcomes messures; however, thar
effects on healthcars utilisation raes md clmical outcomes
are less clear (Bodenheimer et al, 2002, Mattke, Seid, &
Ma, 2007).

A systematic review of organisation of cans for HIV
found that case-management interventions improved
mortality and anbi-retroviral wse, but evidence was
mixed regarding other outcomes md  other health
service  imerventions  (Handford, Tyvnan, Raclal, &
Glasier, 2006). The review did not melude measures
of linkags or metention as outcome measunes of nterest.
Other reviews in this area have not meviewsd the
outcomes of interventions specifically (Krameer, Govin-
dasamy, Ford, Johnston, & Lawn, 2012), have not besn
systermatic (Mugaver, Norton, & Saag, 2001, have not
included both linkage and mretention (Higa, Marks,
Crepae, Linn, & Lyles, 2002) or have been limited
peogmphically (Higa et al,, 2002; Kmmeer et al, 2002;
Lian et al, 20013 Marks, Gandner, Craw, & Cre-
pazx, 2010).

This paper aims to meview  the effectivensss of
healthears miervenhions to mprove either patent linkags
to or retention in HIW @re, without geographic limitation.

Methods

Inciusion criteria

We included studies reporting original results of mndo-
mised controlled trials of healthcars interventions to
improve HIV  patient linkage or metention in cane,
Healthcare interventions were defined as “Any type of
treatment, preventive care, or test that a pemon could
take or undergo to improve health or to hddp with a
particular problem™ (Agency for Healthears Reseanch
and Cuality (n.d)).

We excluded studies focused only on adherence to
anti-retroviral thempy or subgroups of patients and
articles published in a languapge other than English.

Outcomes  of interest were: proportion of patients
linkad mto and retamed m care, proportion of appoint-
ments  attended or  propottion of  patients  lost to
follow-up.

Search strategy

We systermatically ssarched PubMed (1966—present) and
EMBASE (1974—present) wsmg the keyword search
shown in Table 1. We also searched the refersnce lists

AIDS Care  BO5

Table 1. Keyword search strategy uwsed i search PubMed
{ 1966-Tul 2012) and EMBASE {1974-July 2012).

#1  outpatient OR out-patient

#21  ambulatory

#3 outpatient clinic

#4 oputpatcent setting

#5 outpatient cane

#6 ambulatory care

#7 primary cane

#E #| OR #2 OR #3 OR #4 OR #5 OR #6 OR #7
#9  human immunaodeficiency vins
#10 HIV

#11  AIDS

#12 #9 OR #10 OR#11

#13 patient compliance

#14  rmetention

#15 ecngagement

#16 linkage

#17 #13 OR #14 OR#15 ORE1G

#1E  rmandomized controlled risl

#19 #E AND#12 AND #17 AND #1E

of included articles, but seamches for unpublished, grey
litermture and conference abstmets were not camied out,

This search retrieved 120 articles from PubMed and
55 articles from EMBASE (date of search 10/07/2012),
Following memoval of duplicates and non-English lan-
puage articles 140 meferences remaimed. The study
selection process can be sesn in Figume 1.

Dt extraction

One reviewer (AB) reviewed all articles and abstmeted
relevant data using a data collection form developed
based on Cochrane guidelines (Higgins & Green, 2001).
A sseond reviewer (JB) mdependently cross-checked the
data extmeted. Risk of bias of mcluded studies was
assessed wsing risk of bias tools in Review Manager 5.1
(Figure 2).

Description af studies
In total, nine studies were fully reviewed and four were
excluded for the following reasons: two focused solely
on patients taking anti-retmoviral thempy (ART) (Kunut-
sor et al, 200 1; Lavrent et al., 2001, one examined the
effect of a howsing intervention (not a  healthore
imervention)  (Kidder et al, 2007) and one study
(LI Gandner et al, 2009) was excloded as it meported
seeondary analysis of a study included in the review (L.L
Gandner et al., 2005),

Of the five studies included, two focused on linkage
to care and three on retention in care or attendance rates
(Table 2).
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Ssarch ef alectronic databases (n=175)

Figure 1. Flow chart of article selection.

Linkage

L.I. Gardner et al. (2005) mecruited newly diagmosed
patients who were not cumently in care fom a wide
variety of sources m the USA and randomised them to
receive a strengths-based case-management intervention
or standand referal. In a strengths-based case-manage-
ment approach the case manager works with the patient
to help them identify their own intemal strengths and
assets, which in tum empowers patients to acquire
needed resources and rasolve ssues
(L.I. Gardner et al., 2005 Up to five case-management
contacts per patient within 90 davs of randomisation
were allowed m the interventum amm. The primary
outcome was the proportion of patients who attended a
HIV care provider at least once in each of two
consscutive six-month periods.

for themselves

PubMed (r=120)
Embase [n=55]
Search of reference lists [n=l]
Duplicates/non-English (n=33)
141 articles
Excluded [n=132)
ART adherence only (ne532)
HIV care not primary foeus (n=37)
Prevention screening (n=18)
Other [n=17)
Revigw fopinion [n=8]
Full review (n=9)]
Excluded (n=4]
Secondary analysis (n=1)
Mot a health service intervention [n=1}
Restricted to patients on ART [n=2}
Included in final raview [r=35)

Wanyenae et al. (2001) investigated the effect of
muting in-patient HIV counselling and testing (HCT)
comparsd to referal for HCT post-dischanze (standand
care at the time of the studyv) (Wanvenze et al, 2001).
Patients were recruited from a single hospital i Kam-
pala, Ugmnda, The primary outcome measures  were
uptake of HIV testing, linkape to care including anti-
retroviral therapy and survival,

Retention
Thres studies looked at people already linked into e
(Maar-King, Outlaw, Green-Jones, Wright, & Parsons,
2009 Pemron et al., 2010: Wohl et al., 2011}

A pilot study was carried out by Maar-king et al.
(2009, comparing pea outreach woriers to traditional
mental  health clinicians in delivermg  motivational
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Figure 2. Risk of hias in included studies.

Mate: Red cincles indicate a high risk of bias, green circles
indicate a low risk of hias and yellow circles indicate that risk
of bias is unclearunknown. If a bias is not relevant to a
particular stdy no cincle i displayed.

interviewing. The study’s primary outcomes were tneat-
ment fidelity (L., competency of peer-workens to deliver
the intervention) and retention in care. This study
mensured mtention in ocare wsing a S-point gap scals
corresponding to the nmumber of quarters in the 12
months of follow-up in which the participant did not
attend for routineg HIV care (1.2, 0 = attended m all four
quarters, | = one gquarter with no attendance recorded
and so0 on).

A tnal of a mminder system on missed out-patient
appointment rates was camied out m Switzedand (Perron
et al., 2000). There wene 2123 patients included n total;
however, only a subset (n= 303) were attending the HIV
ambulatory climic. Reminder telephone calls were made
4% hours before schaduled out-patient appointments. Up
to three attempts were made to telephone  patients,
followed by a text message or a postal eminder (1f no
telephone or mobile number was available). The primary
outcome was the rate of missed appointments in the
climics. Number of reported, cancelled and rébooked
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appointments, as well as the number and timing of
comtacts made, and the cost<fMediveness and acceptab-
ility of the intervention were also examined.

A bridging case-management intervention to facilit-
ate prisones” entrty and retenton i HIV care post-
release was tested in the USA (Wohl et al, 2001). The
intervention was based on the strengths-based model of
case management. Participants were  prisoners  with
betwaen four weeks and three months remammg m- their
sentence. Case managers attempted to mest participants a
minimum every two wesks prior to release, twice the
first week following releass, weekly for the following
two weeks and then at two weekly mtervals up to six
momths after releass. The control group received dis-
charge planning from a HIV outreach nurse who worked
with immates approximately three to six months prior to
their release to make refermls to community clinics and
social services, identify sources for coverage of media-
tion expenses and atternpt to locate housing. Murses met
with inmates approximately three times prior to release
but did not provide any supportive services or follow-up
following their meleass. Participants in both arms of the
trial were interviewed at study entry, two weeks prior to
melease, and at wesks 2, 8, 24, 36 and 48 postrelease. In
addition, at weeks 4, 12, 16, 20, 28, 32 and 40 bnef
telephone interviews wene performed. Pomary outcome
measures were selfreported access to medical cane at
weeks 4, 12, 24 and 48,

Results
Methodological guality of studies
Thers were potentially important methodologeal ssues
with all studies included in this review. Random alloc-
tion of study participants to the ntervention or contml
group, a key faturs of RCTs, s performed m order to
minimise selection bins. The process of randomisation
was unclear for two studies and allocation concealment
(concealment of the allocation sequence from those
emrolling/assigning participants) was only reported in
detuil by one study (Figure 2). In particular, the selection
of paticipants by Wanyenze et al. (2001) appears to be
very vilnerable to bias, There were large differences m
the HIV positivity rate found in the intervention (57%)
and control arms (39%%) this difference could be
explained by the larpe difference in completion of testing
(99% mtervention versus 69% control). The results of
this trial favoured the contmol arm, pmobably due to
nderdving differences m the twpe of controls that
completed the testing process.

Blinding of participants and study personnel (those
who implement the intervention, meassure the outcomes
or analyse the data) should be camied out where possible

in order to minimise differences in behaviour across
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groups. [t is generally difficult to blind particpants and
study personnel in tials of health servics interventions;
however, the assessment of outcome s more amenable to
blinding and should be camied out whensver possible to
minimise detection bias. Blinding of outcome assessors
ws reported by just one study (Wohl et al., 2001).

Ome of the trials eported power calculations and was
sufficiently powered (L.L Gardner et al, 2005). Power
caleulations were not reported at all for three studies
(Maar-King et al, 2009 Wanyenze et al, 20011; Wohl
et al, 2001), and HIV patients were a subgroup in one
trial which was not powered for subgroup analvsis
{Perron et al., 2000

Study results

Linkage

Participants who received the brief case-management
intervention developed by L1 Gardner et al. (2005) wers
significantly more likely to have attended care at least
onee m each of the two consecutive si-month periods of
follow-up (relative risk 141 95% confidence intervals
L1-1.6).

The tmal of m-hospital HIV counselling and testing
versus post-dischanre referml by Wanyenze et al. (20011)
resulted in oa significantly greater proportion of patients
in the control arm reporting having attended a HIV clinic
in the six-month follow-up penod compared to the
intervention  arm  (74% versus  56%). Howewver, as
previoushy discussed, there were lange differences m the
proportions completing HIV testing and diagnosed with
HIV between the two groups, as well as differences in
mortality between trial arms.

Retention

Mo significant di ferences were found between peer- and
clinician-delivered motivational interviewing on  the
number of gaps n attendance (Naar-King et al., 20097,
Mean pre- and post-intervention gap scores wers come-
pared for a subset of participants (n = 37); mean scores
dropped m both groups, from 253 to 1.52 in the peer
worker group and from 2.76 to 133 i the clinician
group. The authors of this paper acknowledged that this
study was not powered to find significant differences,
but to estimate effect sioss for fature trials,

The telephone reminder intervention by Permon et al.
(20010} significantly reduced the overall proportion of
missed appointments fom 11.4% to 7.8%; however, this
intervention looked at both a primary care and a HIV
clime. On subgroup analvsis the reduction in the HIV
group  specifically (from 15% to 12.7%) was not
significant. This study also looked at the acceptability
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of this reminder system to patients and meladed m
eomomic evahmtion of the intervention. This study
concluded that the mervention was effective, acceptable
and econmomically efficient.

The study by Wohl et al. (2001), investigating the
effect of an intensive case-management mtervention for
released prisoners, found no difference between the
proportion of participants in both groups attending for
HIV care at 4, 12, 24 or 48 weeks, and no difference in
median time to fimst visit or number of visits for HIV
are. However, the frequency of follow-up of both grmoups
may have encouraged controls to attend HIY care,

Ag the interventions and outcomes measures ussd by
the studies included in this meview were so vaned, it was
not appropriate to carry out any further analvsis of their
results,

Dhscussion

This systematic review dentified five randomised con-
trolled trials which looked at either linkage to or
retention in HIV care. The mterventions varied widely,
and thers were concems about the methodological
quahty of most the studies identified The outcome
measures also wvaried, making comparisons difficult, as
definitions of linkage and retention are known to affect
migs detected (Mugavero, Davila, Nevin, & Giondanao,
2000 Yehia et al., 2012). In addition, the method of data
collection (selEreported utilisation versus documented
utilisation) may also influsnce results obtained, as self-
reported utilisation may be subject to bias (zither recall
or social desirability). Owerall, however, these studies do
provade some evidence for interventions which may be
effective.

Three of the studies included in this review aimed to
improve self-management support (LI Gandner et al.,
2005 Naar-King et al, 2009; Wohl et al, 2001). The
results were promising: the study by LI Gardner et al.
(2005} in particular provides good evidence that a bnef
cass-management ntervention can substantially improve
linkage to came. An ohservational effectivensss study
subsequently camied out to examine the implementation
of this intervention in a real-world setting supported the
findings of the original study (Crvw et al., 2008), and has
also been shown to have a stronger effect m groups of
patients with an unmet nsed or bamier, such as low
education status or unstable howsing (L1, Gardner
et al., 2009

Two interventions, wse of appointment reminders
(Pemon et al., 20007 and in-hospital HIV testing of in-
patients (Wanvenze etal , 200 1), were ammed at delivery
systemn design. While little can be conduded defimtively
from these studies, the use of telephone reminders by
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Peron et al. (2000) showed potential for reducng
missed appointments, and high rates of appomtment
non-adhernes have been shown to predict subsequent
attntion from care (5, Coleman et al., 2007).

Mo studies were identified that targeted any of the
other elements of the CCM: healtheare organisation,
community mesources, decision support and  clinical
information svstems, There are many examples in the
[itemture of imbatives tampeting these components of the
CCM (Korthuis et al, 2000; Magnus et al, 2002;
Meulbroek et al, 2003; Olooch et al, 20012; Woods,
Samples, Melchiono, & Harris, 2003), which appear to
have promising results; however, only studies included
in this review were limited to RCTs. Interventions aimed
at improving chmonic care tend to be complex, multi-
faceted and context speci fic and as a result evaluation by
RCT is often difficult and somstimes completely unfea-
sible. Despite the methodological challengss, rigorous
evaluations of thess tvpes of interventions are possible
(Villagra & Ahmed, 2004; Wells et al., 20040),

‘When designing interventions in the future, research-
ers should be copmisant of the existing litemture, not
only regarding what s known about the characteristics of
the effective HIV interventions already identified in this
review but also of successful chronic care interventions
in general (K. Coleman, Mattke, Permult, & Wagner,
2009). In addition, effective mplementation of existing
interventions may be a5 beneficial as, if not more
beneficial than, creation of new interventions (Wool £
2008). HIV research should be looking at to the
emerging discipling of implementation science to leam
how best to mtegmte HIV research, policy and practics
(Glasgow, Eckstein, & Elearad, 2013).

There are several bmitatons to this review. The
litermture search was not exhaustive: only two databases
wemne seached, no unpublished or grey literature was
included and articles were limited to those published in
English. Considering the mumber of articles published on
HIV, relatively few wene meturned by the search carnied
out. It is possible that important search terms were
omitted.

In conchsion, given what s known about the
positive effect full engpement in HIV care has on
patient outcomes and the detrimental effect poor linkage
and retention mites have on the efficacy of treatment as
prevention stmtemes, it s vital that patient engagement
in care is maximised. Rigorous evaluations of existing
patient engagement interventions are needed, preferably
using randomised controlled trials, while the features of
effective chronic care interventions, such as the mpon-
ance of engaging both patients and healtheare providers,
should be considered dunng the design of any new
intervent ims.
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Appendix 2. Search strategy used in “Determinants of HIV outpatient

utilisation: a systematic review”

Example of search strategy and results returned (date of search 01/03/2013)

H Terms entered Search carried out PubMed

1 health service health services[MeSH Terms] OR ("health"[All Fields] 1681245
AND "services"[All Fields]) OR "health services"[All
Fields] OR ("health"[All Fields] AND "service"[All Fields])

OR "health service"[All Fields]
2 healthcare OR health ("delivery of health care"[MeSH Terms] OR 1231106
care ("delivery"[All Fields] AND "health"[All Fields] AND
"care"[All Fields]) OR "delivery of health care"[All
Fields] OR "healthcare"[All Fields]) OR ("delivery of
health care"[MeSH Terms] OR ("delivery"[All Fields]
AND "health"[All Fields] AND "care"[All Fields]) OR
"delivery of health care"[All Fields] OR ("health"[All
Fields] AND "care"[All Fields]) OR "health care"[All
Fields])

3 ambulatory care ambulatory care[MeSH Terms] OR ("ambulatory"[All 70443
Fields] AND "care"[All Fields]) OR "ambulatory care"[All
Fields]

4 hospital hospitals[MeSH Terms] OR "hospitals"[All Fields] OR 2649336
"hospital"[All Fields]

5 outpatient OR out- ("outpatients"[MeSH Terms] OR "outpatients"[All 219819

patient Fields] OR "outpatient"[All Fields]) OR
("outpatients"[MeSH Terms] OR "outpatients"[All
Fields] OR ("out"[All Fields] AND "patient"[All Fields])
OR "out patient"[All Fields])

6 10R20R30R40R5 4431632

7 utilisation OR utilization utilisation[All Fields] OR ("utilization"[Subheading] OR 247645
"utilization"[All Fields])

8 Cost economics[Subheading] OR "economics"[All Fields] OR 540569
"cost"[All Fields] OR "costs and cost analysis"[MeSH
Terms] OR ("costs"[All Fields] AND "cost"[All Fields]

AND "analysis"[All Fields]) OR "costs and cost
analysis"[All Fields]

9 Expenditure health expenditures[MeSH Terms] OR ("health"[All 42637
Fields] AND "expenditures"[All Fields]) OR "health
expenditures"[All Fields] OR "expenditure"[All Fields]

10 70R80R9 765770
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11 Human (("hiv"[MeSH Terms] OR "hiv"[All Fields] OR 342385
immunodeficiency virus  ("human"[All Fields] AND "immunodeficiency"[All
OR HIV OR AIDS Fields] AND "virus"[All Fields]) OR "human
immunodeficiency virus"[All Fields]) OR ("hiv"[MeSH
Terms] OR "hiv"[All Fields])) OR ("acquired
immunodeficiency syndrome"[MeSH Terms] OR
("acquired"[All Fields] AND "immunodeficiency"[All
Fields] AND "syndrome"[All Fields]) OR "acquired
immunodeficiency syndrome"[All Fields] OR "aids"[All
Fields])
12 Patient characteristics ("patients"[MeSH Terms] OR "patients"[All Fields] OR 215275
"patient"[All Fields]) AND characteristics[All Fields]
13 Determinants determinants[All Fields] 98474
14 Predictors predictors[All Fields] 112007
15 120R130R 14 408350
16 6 AND 10 AND 11 AND 1299

15
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Appendix 3. Local clinical guidelines, CUH 2012

ROUTINE INVESTIGATION AND MONITORING
FOR HIV+ PATIENTS

INITIAL DIAGNOSIS

1. COMPLETE MEDICAL HISTORY

2. PHYSICAL EXAMINATION (including BMI and weight)

3. LABORATORY TESTS

(Confirmatory HIV test if diagnosed outside area)
CD4cell count

HIV-1 plasma viral load

HIV drug resistance test (2 bottles, same VL form)
FBC

Bioprofile (LFTs, U&E)

Urinalysis

Lipid profile and glucose

Syphilis total antibodies and RPR

Toxoplasmosis IgG

Hepatitis B and C serology (if co-infected check HBV and HCV viral
load)

Cervical smear test (to be organized with GP)

STl screening (to be organized by specialist nurse)
Mantoux (if CD4+cell count >200 cells/ml)

CXR

00

N NWNKRKONEN K

%K KRN

Note: All patients should have a GP

4. IMMUNISATIONS
v" Pneumococcal vaccine (if CD4+cell count >200 cells/ml)
" Hepatitis B vaccine when sero-status is available (if CD4+cell count
=200 cells/ml)

CD4+cell count)

5. CLINICAL NURSE SPECIALIST FOR EDUCATION ISSUES
v Safer sex. partner, status disclosed
GP contact/disclosure
Contact Tracing
Family planning
Referral to community welfare services and Group support
Liaison with asylum seeker screening program (Liz)
Advice on management of illness/side effects
Referral to other services as needed
Diet, water safety, travel, employment, Pet Contact

NS RNECES S K

6. FOLLOW-UP AFTER 4 WEEKS

EM 30052012

\
v' Influenza vaccine-yearly (from late October onwards., regardless of the
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FOLLOW-UP VISIT

1. ONANTIRETROVIRAL THERAPY

Monitor 2 weeks after commencing therapy:
e FBC, U&E and LFTs’
e Side effects, tolerability
e Adherence

Then monthly until fully suppressed:
e (CD4+cell count
HIV viral load
FBC. Bioprofile
Liaise with pharmacy in CUH
Therapeutic modifications to be discussed with Consultant/SpR

Monitor every 3-4 months thereafter as above

2. NOT ON ANTIRETROVIRAL THERAPY

Monitor every 3-4 months

e HIV viral load (every 6 months)
e CD4+cell count
¢ FBC, Bioprofile
¢ See Clinical Nurse Specialist (particularly re family planning)
e Starting of HAART to discussed with Consultant/SpR
e Before starting HAART:
o Adherence evaluation (motivation, social situation)
o Medication history (OTC), recreational drugs and alcohol
o HLA B*5701 if considering abacavir

“* ONCE A YEAR

e Syphilis total antibodies (RPR if needed)

e Hepatitis B and Hepatitis C serology

e Cervical smear (yearly)- http://www.cervicalcheck.ie

e Nurse Specialist Clinic: fasting cholesterol, random glucose.

family planning. sexual health, drug interactions, smoking
cessation advice. smear advice, vaccine review, adherence
counselling, urinalysis, ECG

EM 30/05/2012
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Appendix 4. Distribution of number of routine tests per patient 2012
(patients in care for 12 months, n=287)
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Figure A. Number of CD4 counts performed per patient in 2012, by patient type (n=287)
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Figure B. Number of viral load tests performed per patient in 2012, by patient type (n=287)
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Figure C. Number of FBCs performed per patient in 2012, by patient type (n=287)
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Figure D. Number of biochemistry profiles* performed per patient in 2012, by patient type (n=287)

* Includes “patient”, “ward”, “bone”, “renal/bone”, “patient & lipid”, “patient & lipoprotein

”n u, n o u

electrolytes & creatinine” and “liver function tests”

” u
’

urea,
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Appendix 5. International guidelines for laboratory monitoring of (stable) patients on HAART

Test WHO [40,302] EACS [41] BHIVA [75] US (DHHS) [3]
CD4 6 months-can CD4 >350 12 months | 3-6 months < 2 years ART 3-6 months; >2 years suppressed
consider stopping CD4 300-500 12 months; > 2 years suppressed
CD4 monitoring CD4>500 optional
VL 12 months 3-6 months 3-6 months 3-4 months, > 2 years suppressed 6 months
FBC 3-12 months 12 months 3-6 months (CBC with differential)
Bone profile ™ 6-12 months 3-6 months
Renal
Creatinine | at follow up if on 3-6 months 3-6 months
tenofovir
Urine protein/creatinine ratio 12 months
eGFR 3-12 months' 3-6 months 3-6 months
Urinalysis/urine dipstick analysis | at follow-up 12 months" 12 months; if on 12 months; if on tenofovir 6 months"
tenofovir 3-6 months
LFTs 3-12 months 3-6 months 3-6 months
Fasting glucose’ 12 months 3-6 months if previous test abnormal 3-6 montbhs; if previous
test normal 12 months
Lipid profile” 12 months 6-12 months if previous test abnormal 6 months; if previous

test normal 12 months




L0€

Test WHO [40,302] EACS [41] BHIVA [75] US (DHHS) [3]
Syphilis serology 12 months MSM 3-6 months;
Others 12 months
Sexual health screen 12 months 12 months
Cervical cytology 1-3 years 12 months

Basic chemistry (Serum sodium, potassium,
HCO3, Cl, BUN, creatinine, glucose)

3-6 months

Other recommended tests

hepatitis B & C
depending on
serology 12 months;
Mammography 1-3
years; Rectal exam
and anoscopy (MSM)
1-3 years; ultrasound
and alphafetoprotein
6 months;

hepatitis B & C if
indicated annually;

hepatitis B & C if indicated

i) More frequent monitoring if eGFR < 90mL/min, CKD risk factors present and/or prior to starting and on treatment with nephrotoxic drugs

ii) Every 6 months if eGFR < 60 mL/min, if proteinuria = 1+ and/or eGFR < 60 mL/min perform UP/C or UA/C

iii) More frequent monitoring may be indicated for patients with evidence of kidney disease (e.g., proteinuria, decreased glomerular dysfunction) or increased risk of
renal insufficiency (e.g., patients with diabetes, hypertension).

iv) Assessment of fracture risk (FRAX score) recommended also in pre-HAART and HAART patients. BHIVA recommend screening of all patients > 50 years of age every
3 years, while EASC recommend screening of patients >40 years of age every 2 years

V) BHIVA guidelines do not specify glucose test to be fasting glucose. DHHS specifies either fasting glucose or HbA1C

vi) vi) DHHS specify fasting lipids




Appendix 6. Ethical approval letters

@@@ COISTE EITICE UM THAIGHDE CLINICIUIL
Clinical Research Ethics Committee

Tel: + 353-21-490 1901 Lancaster Hall,

/o Fax: s 353-21-490 1919 6 Little Hanover Street,
Dt Cork,
Ireland.

Coldgiste na hOliscoile Corcaigh, Eire
University College Cork, Ireland

Qurref: ECM 4 (h) 04/03812
20th November 2012

Professor Mary Horgan
Consultant in Infectious Diseases
Cork University Hospital

Wilton

Cork

Re: The inpact of changing paticnt and hicalthoare reluted fuctors on Ghic cost
of HIV care in Ireland.

Dear Professor Horgan

Expedited approval is granted to carry out the above study at:

» Cork University Hospital
» Mid-Western Regional Hospital.

Please note that the other hospitals listed de not come under the remit of the Cork
Clinical Research Ethics Committee of the Cork Teaching Hospitals.

The following documents have been approved;

» Application Form

» Study Protocol Version 1 dated 30th July 2012

» Patient Information Sheet and Consent Form Version 1 dated 7th November
2012

Data Collection Sheet.

v

The co-investigator involved in this study will be:
> Ms Aline Brennan. f

Yours sincerely

Dr Michael Hyland
Chairman 4
Clinical Research Ethics Committee ——
of the Cark Teaching Hospitals

The Clinical Research Ethics Committee of the Cork Teaching Hospitals, UCC, is a recognised Ethics
Commitfee under Regulation 7 of the European Communities (Clinical Tnals on Medicinal Products for
Human Use) Regulations 2004, and is authorised by the Department of Health and Children to cany out
the ethical review of clinical tnials of investigational medicinal products. The Committee is fully compliant
with the Regulations as they relate to Ethics Committees and the conditions and principles of Good
Clinical Practice

CHiscoil na hEireann, Carcaigh - National University of Iretand, Cork
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g Z g QE;@@ COISTE EITICE UM THAIGHDE CLINICIUIL
‘ Clinical Research Ethics Committee

Tel: + 353-21-480 1801 Lancaster Hall,

Fax: + 353.21-490 1918 6 Little Hanover Street,

oo Cork,
Ireland.

Colaiste na hOlIscoile Corcaigh, Eire
University College Cork, Ireland

Our ref. ECM 3 (v) 06/05/14
4th April 2014

Professor Mary Horgan
Consultant in Infectious Diseases
Cork University Hospital

Wilton

Cork

Re: The impact of changing patient and healthcare related factors on the cost
of HIV care in Ireland.

Dear Professor Horgan
The Chairman approved the following:

» Amendment Application Form
» Additional Data Collection
» Data Collection Sheet Version 1 dated 1st April 2014.

Yours sincerely

Professor Michael G Molloy’
Chairman

Clinical Research Ethics Committee
of the Cork Teaching Hospitals

The Clinical Research Ethics Committee of the Cork Teaching Hospitals, UCC, is a recagnised Ethics
Committee under Regulation 7 of the European Communities {Clinical Trials on Medicinal Products for
Human Use) Regulations 2004, and is authonised by the Department of Health and Children fo carry out
the ethical review of clinical trials of investigational medicinal products. The Committee is fully compliant
with the Regulations as they relate lo Ethics Committees and the conditions and principles of Good
Clinical Practice.

scod na hEireann, Corcaign - National University of Irefand, Cork
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Beaumont Hospital
Ethics (Medical Research) Committee

Chairperson: Professor Gerry McElvaney Administrator: Gillian Vale
Convenor: Dr. Peter Branagan
11" December 2014

REC reference: 14/0th/43

Ms. Aline Brennan

HRB PhD Scholar in Health Services Research
Dept of Epidemiology and Public Health
Fourth Floor Western Gateway Building
University College Cork, Cork City

Dear Ms. Brennan

14/0th/43 — Ms. Aline Brennan (UCC) — The impact of changing patient and healthcare related factors
on the cost of HIV care in Ireland

Further to email correspondence dated 26" and 27" November 2014, and your request to meet with one
Beaumont Hospital (BH) staff member with a view to going through the results a Cork University Hospital
(CUH) costing study and identifying differences in service provision between BH and CUH, the staff
member in question to complete a short survey on BH HIV clinics / staffing levels.

I note that the purpose of the requested interaction is to ‘validate the results’ of a costing study, and there is
no intention to repeat the original study in Beaumont Hospital. I further note that “no individual level data
will be collected on staff or patients..., and all information provided will be treated in the strictest of
confidence.”

I confirm that Beaumont Hospital Ethics (Medical Research) Committee has no objection to you contacting /
meeting with / surveying a staff member using the following documents: -

1. Letter from Prof. Mary Horgan, 00/00/2014
2. Survey of HIV Centres, Version 1.1, 26/11/14

It will be a matter of personal choice / availability whether the staff member who receives the above
correspondence chooses to assist in this validation.

Kin §rds

Dr. Peter Branagan
Convenor
Ethics (Medical Research) Committee

Ethics (Medical Research) Committee ~ Beaumont Hospital Dublin 9
Tel: 353-1-809 2680  Email: gvale@rcsi.ie  www.beaumontethics.ie
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‘k\j Merlin Park University Hospital

— E_-{E Ospidéal na h-Ollscoile, Pdirc Mheirlinne
GALWAY UNIVERSITY HOSPITALS

Feidhmeannacht na Seirbhise Skdinte
Health Service Executive

Clinical Research Ethics Committes
Black B

Main Administration Building
Merlin Park Hospital

Galway.

30" January, 2015.

Ms. Aline Brennan

Department of Epidemiology and Public Health UCC
Western Gateway Building

Western Road

Cork.

Ref: C.A. 1204 — “The impact of changing patient and healthcare Sfactors on the cost of
HIV care”

Dear Ms, Brennan,

I have considered the above project. and T am happy to grant Chairman’s approval to proceed.

Yours sincerely,

ppr Koo Coll .o
Dr. Shaun T. OFKeeffe
Chairman Clinical Research Ethics Committee.

cc.  Dr. Catherine Fleming, Consultant in Infectious Diseases, Department of Infectious
Diseases. University College Hospital, Galway.

Maerlin Park University Hospital, OspiDEAL N& H-OLLSCOILE, PAIRC MHEIRLINNE,
Galway, Ireland. Tel: oo 353 ()91 757631
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SJH/AM;CH Rﬁ | hEthI Co ittee Sec >\\t‘:‘;}/
esearc cs Committee Secretaria

Claire Hartin Ph: 4142199 THE ADELAIDE & MEATH
email: claire.hartin@amnch.ie HOSPITAL, DUBLIN

INCORPORATING
THE NATIONAL CHILDREN'S HOSPITAL

TALLAGHT DUBLIN 22 IRELAND
Ms. Aline Brennan
University College Cork
Department of Epidemiology and Public Health
UCC Western Gateway Building
Western Road
Cork

9™ March 2015

RE: The impact of changing patient and healthcare related factors on the cost of
HIV care in Ireland

REC Reference: 2015-03 Chairman’s Action (10)
Please quote REC reference on all correspondence

Dear Ms. Brennan,

Thank you for your correspondence to STH/AMNCH Research Ethics Committee in which
you requested ethical approval for the above study.

The Chairman, on behalf of the STHZAMNCH Research Ethics Committee has given cthical
approval to this study.

Yours sincerely,

/' Claire Hartin
Secretary
SJH/AMNCH Research Ethics Committee
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UL HOSpltalS University Hospital Limerick

Quality & Patient Safety Department,
University Hospital Limerick
Dooradoyle

Limerick.

Tel: 061 482519
Fax: 061 482920

15" April, 2015.

Ms. Aline Brennan,

Department of Epidemiology and Public Health,
University College Cork,

Western Gateway Building,

Western Rd.,

Cork.

Re:  Protocol Title
The impact of changing patient and healthcare related factors on the cost of HIV care in
Ireland.

Dear Ms. Brennan,

I am in receipt of your proposal as above submitted for review by our Research Ethics Committee. Ihave
reviewed the contents of same.

I wish to advise that I have given your study Chairperson ethical approval.

You should note that your study cannot commence until you also receive AON approval which will issue
from the Quality and Patient Safety Department shortly. You are obliged to inform us as soon as your study
is completed or if it terminates early for any reason.

[ wish vou every success with your study

rs sincerely,

Pat Dillon,
Consultant Anaesthetist,
Chairperson, Research Ethics Committee.

I_ _. Feidhmeannacht na Seirbhise Sldinte
. Health Service Executive

Caring. Courteous and Professional
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University Hospital Limerick

UL H O Spi tal S Quality & Patient Safety Department,

Umiversity Hospital Limerick
Dooradoyle
Limerick,

Tel: 0ol 482519
Fax: 061 452920

8" May, 2015.

Ms. Aline Brennan,

Department of Epidemiology & Public Health,
University College Cork,

Western Gateway Building,

Western Rd.,

Cork.

Re/ Protocol Title
The impact of changing patient and healthcare related factors on the cost of HIV care in Ireland.
Dear Ms. Brennan,

The Research Ethics Committee at the University Hospital Limerick has received a submission for ethical approval for
the above study

The following documents were reviewed and approved by the Research Ethics Committee:

Application to the Research Ethics Committee Approved
Letter of Introduction Approved
Study Proposal Approved
Survey of HIV Centres Approved

From an insurance perspective, please note that cover does not extend to those parties not employed by the Health
Service Executive (HSE), or non-HSE Institutions.

Yours sincerely,

Brian McKeon,

Planning, Performance & Business Information Manager,
(For and on behalf of the Research Ethics Committee & the QPS Department).

g l I I H I_ Feidhmeannacht na Seirbhise Slainte
Health Service Executive

Caring, Courtesuas and Professional
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Mater Misericordiae | Ospidéal Ollscoile

University Hospital | Mater Misericordiae
Sisters of Merey | Sidracha na Tréeaire

Eccles Street, Dublin 7, Ireland | Sriid Eccles, Baile Atha Cliath 7, Eire

Tel: +353 1 8032000 Fax:+353 1 8032404 Email: mmh@mater.ic Web: www.mater.ie

Not for prescription purposes

Dr Patrick W. G. Mallon

Lecturer in Medicine and

Consultant Infectious Diseases Physician

Catherine McAuley Education and Research Centre
Mater Misericordiae University Hospital

Nelson Street

Dublin 7

29" April 2015 Our Ref: 1/378/1700

RE: The impact of changing patient and healthcare related factors on the cost of HIV care in Ireland
Proposal, Version 1, 30/07/2012
Letter of Introduction, 00/00/2014
Information Leaflet, V1 07/11/2012
Information Leaflet, V 1
Consent Form, V1
Data Collection Tool V1, 07/11/2012
Survey of HIV centres, Questionnaire Version 1 16/12/2014

Dear Dr Mallon

| acknowledge receipt of your correspondence dated 27" April 2015 clarifying that the Mater Misericordiae
University Hospital Pharmacy Department will not be required to provide commercially sensitive data for this
research study and enclosing a Consent Form as requested by the Mater Misericordiae University Hospital
and Mater Private Hospital Research Ethics Committee for the above research study to be carried out at the
Mater Misericordiae University Hospital (MMUH).

This correspondence has been noted. Approval to proceed with this research study at the MMUH is granted;
this approval is valid until 22" April 2017.

It is your responsibility to adhere to the approved study protocol and ensure that all investigators involved
with the research only use the approved documents without deviation (unless they have been approved by
the Research Ethics Committee), to submit annual reports setting out the progress of the research (giving
details of the number of participants who have been recruited, the number who have completed the study and
details of any adverse events etc.) and to notify the Research Ethics Committee when the research is
concluded.

The Mater Misericordiae University Hospital and Mater Private Hospital Research Ethics Committee would
like to remind all investigators involved in research of their legal obligations under the law on Data Protection.

Yours sincerely
NN A
[ ] /N

i
Prof’ﬂﬂalcolnidKEﬁ-

Chairman
Research Ethics Committee

c.c. ¢ Ms Aline Brennan, PhD Student, Department of Epidemiology and Public Health, University College Cork
Mr Alan Macken, Data Manager, HIV Molecular Research Group, MMUH

'‘Commitment to E:

Directors: Mr. Thomas Lynch {Chairman], Sr. Margherita Rock, Prof. Tim Lynch, Prof. Brandan Kinslay, Ms. Mary Day, Sr. Evgane MNolan, Ms. Caroling Figot, r“
Abs. Tanya King, Dr. fary Carmei Burke, Mr. Eddia Shaw, Mr_ Kavn (fMaday, Professor Desmond Fitzgersd HEALTH SERVICES
HATIONAL PARTNERSHIP FORLIM
Registered in Ireland Ne. 351402 Charity No. CHY 703 Registered Office: Eccles Street, Dutfin 7 o
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Appendix 7. Survey

Version 1.1 26/11/2012

Survey of HIV centres

1) Name of centre:

2) Total number of patients who attended public HIV clinics in 2012

3) Please estimate the number of whole time equivalent (WTE) staff members in the core team of
people providing outpatient HIV care in this centre in 2012:

Staff type/grade Number of WTE in outpatient HIV service

Staff nurse (RGN)

Clinical Nurse Specialist (CNS)

Advanced Nurse Practitioner (ANP)

Other nursing staff, please specify type/grade
1)
2)
3)

Consultants

Specialist Registrars

SHOs

Other NCHDs, please specify type/grade
1)
2)
3)

Pharmacists

Senior pharmacists

Pharmaceutical technicians

Senior pharmaceutical technicians

Other staff, please specify type/grade
1)
2)
3)

4) Which of the following types of clinics were provided for HIV patients in 2012 (please circle)?

a) General HIV-clinic Yes/No
b) Antenatal HIV clinic Yes/No
c) Vaccination clinic Yes/No
d) Co-infection clinic Yes/No

e) Others (please specify):
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Version 1.1 26/11/2012

6) Please give details of any important differences, e.g. how services are provided and/or differences
in patient populations, between this centre and Cork University Hospital and/or other HIV centres
which you think are likely to affect the costs of providing outpatient HIV care in your centre?

7) Any other comments?
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Appendix 8. Flow-charts, Cork University Hospital

Routine ID clinic visit

Patient arrives

Clerical officer:checkin
(0.5 mins)

Staff nurse: physical assessment
(3 mins)

24%

Consultant Clinical tutor SpecialistRegistrar SHO (x2)

(13.48 mins) (23.50 mins) (24.48 mins)

(15.49 mins)

Yes (62%)

No (38%)

Phlebotomy
(8 mins)

Clerical officer:schedule
next appt

Yes (92%)

Pharmacy visit

: i)
On ART at time of visit? (15.41 mins)

Patient Leaves

Estimate
Timed
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Estimate
Timed

Baseline ID clinic visit

Patient arrives

Clerical officer:checkin
(0.5 mins)

Staff nurse: physical
assessment
(3 mins)

45%

Clinical tutor
(25 mins)

SpecialistRegistrar

(25 mins)

CNS visit
(20 mins)

Phlebotomy
(8 mins)

Clerical officer:schedule next appt
(1 min)

On ART at time of visit?

No (54%)

Patient Leaves

Pharmacy visit
(15.41 mins)
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Estimate
Timed

Antenatal ID clinic visit

Patient arrives

Clerical officer:checkin
(0.5 mins)

Staff nurse: physical assessment
(3 mins)

80%

Clinical tutor

(15 mins)

CNS visit
(14.30 mins)

Phlebotomy
(8 mins)

Clerical officer:schedule next appt
(1 min)

Yes (95%)
On ART at time of visit?

Pharmacyvisit

Patient Leaves
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Appendix 9. Visit flow charts by centre
Beaumont Hospital

Routine ID clinic visit (including antenatal patients)

Patient arrives

Clerical officer:checkin
(5 mins)

Registrar Medical student (x2)
(25 mins) (25 mins)

CNS CNM | Staff nurse
(20 mins) (20 mins) (20 mins)

Clerical officer:schedule next appt
(2 min)

Yes (92%)

Pharmacy visit

On ART at time of visit? .
(7 mins)

Patient Leaves
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Baseline ID clinic visit

Patient arrives

Clerical officer:checkin
(5 mins)

Registrar
(60 mins)

Intern Medical student (x2)
(60 mins) (60 mins)

Consultant
(20 mins)

Staff nurse
(20 mins)

Clerical officer:schedule next appt

(1 min)

0,
Yes (465 Pharmacyvisit
On ART at time of visit? (7 mins)

No (54%)

Patient Leaves
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University College Hospital Galway

Routine ID clinic visit

Patient arrives

Clerical officer:checkin
(0.5 mins)

Staff nurse: physical assessment
(3 mins)

30% 20% 20%

Registrar SHO

Specialist Registrar
On HAART: 30 mins (92% of visits)
Not on HAART: 25 (8% of visits)

Consultant
On HAART: 20 mins (92% visits)
Not on HAART: 15 mins (8% visits)

On HAART: 30 mins (92% of visits) On HAART: 30 mins (92% of visits)
Not on HAART: 25 mins (8% of visits) Not on HAART: 25 mins (8% of visits)

) 4

Yes 20%

\ 4

No 80%

Phlebotomy

N

(8 mins)

Clerical officer:schedule
next appt
(1 min)

Patient Leaves
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Antenatal visit

Patient arrives

Clerical officer:checkin
(0.5 mins)

Staff nurse: physical assessment
(3 mins)

33%

Consultant

Specialist Registrar Registrar
On HAART: 30 mins (95% of visits)
Not on HAART: 25 (5% of visits)

On HAART: 20 mins (95% visits)
Not on HAART: 15mins (5% visits)

On HAART: 30 mins (95% of visits)
Not on HAART: 25 mins (5% of visits)

22%

SHO

On HAART: 30 mins (95% of visits)
Not on HAART: 25 mins (5% of visits)

CNS
(15 mins)

Phlebotomy
(8 mins)

Clerical officer:schedule
next appt
(1 min)

Patient Leaves
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Nurse-only visit

Patient arrives

Clerical officer:checkin
(0.5 mins)

Staff nurse: physical
assessment
(3 mins)

CNS

(30 mins/90 mins if 1stvisit)

Phlebotomy
(8 mins)

Clerical officer:schedule next appt
(1 min)

Patient Leaves
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Baseline doctor clinic visit

Patient arrives

Clerical officer:checkin
(0.5 mins)

Staff nurse: physical
assessment
(3 mins)

Consultant Specialist Registrar Registrar
On HAART: 45 mins (33% of visits) On HAART: 45mins (33% of visits) On HAART: 45 mins (33% of visits)

Not on HAART :40 mins (67% of visits)

Not on HAART: 40 mins (67% of visits) Not on HAART: 40 mins (67% of visits)

Consultant (5 mins)

CNS visit
(10 mins)

Phlebotomy
(8 mins)

Clerical officer:schedule next appt
(1 min)

Patient Leaves
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University Hospital Limerick

Routine/Antenatal ID clinic visit

Patient arrives

Clerical officer:checkin

(0.5 mins)

40% 60%

Staff nurse:

(30 mins)

Consultant
(15.49 mins)

Clerical officer:schedule
next appt

Yes (92%)

Pharmacy visit

: e
On ART at time of visit? (10-12mins)

Patient Leaves

NOTES:
Antenatal visit includes additional 10 mins consultant non patient-facing time

328



Baseline ID clinic visit
New diagnoses/complex transfers

Patient arrives

Clerical officer:checkin
(0.5 mins)

Consultant
(45 mins)

95% 5%

Staff nurse visit

(30 mins)

Clerical officer:schedule next appt

(1 min)

Pharmacyvisit
(20-45 mins)

On ART at time of visit?

No (75%)

Patient Leaves

External counselling (GOSHH)
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The Mater Misericordiae University Hospital

Routine ID clinic visit

Patient arrives

Clerical officer:checkin
(0.5 mins)

Yes (30%)
Physical RGN.
assessment? (3 mins)

25% 75%

Consultant
(30 mins)

Registrar

(30 mins)

Yes (5%)
CNS visit
(25 mins)

No (95%)

Phlebotomy Nurse
(8 mins)

Yes (91%

Pharmacy visit

i isit?
On ART at time of visit? (15 mins)

No (9%)

Yes (5%)

Social worker visit

i ?
Social worker? (30 mins)

No (95%)

Yes (1%)

Consultant Psychiatrist

Addiction psychiatry? (NA)

No (99%)

Clerical officer:schedule
next appt
(1 min)

Patient Leaves

330



Baseline ID clinic visit

Patient arrives

Clerical officer:checkin
(8 mins)

Yes (30%)
Physical RGN.
assessment? (3 mins)

No (70%)

Consultant Registrar
(45 mins) (45 mins)

CNS visit
(45 mins)

Phlebotomy Nurse
(15 mins)

Clerical officer:schedule next appt
(1 min)

Pharmacyvisit
On ART at time of visit? (30 mins)

No (80%)

Patient Leaves
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St James’s Hospital

Routine ID clinic visit

Patientarrives

Clerical officer:checkin
(10 mins)

Staff nurse: physical assessment
(3 mins)

40%

Specialist Registrar Registrar
(20 mins) (20 mins )

Consultant

(20 mins)

Phlebotomy

(8 mins)

Yes (20%)

Clinical nursespecialist?

No (80%)

CNS visit
(20 mins)

Yes (10%)

Social worker?

No (90%)

Social worker visit
(20-25 mins)

Yes (12%)

Dietician?

Dietician visit
(15-30 mins)

No (88%)

Yes (92%)

Pharmacy visit(5-10 mins)
27% ] ]

Chief pharmacist

On ART at time of visit?

No (8%)

53% Senior Pharmacist(x2)

ST

Clerical officer:schedule

next appt
(1 min)

Patient Leaves
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Baseline nurse-led visit

Patient arrives

Clerical officer:checkin
(2 mins)

NS
(60-90 mins)

Phlebotomy
(8 mins)

On ART at time of visit?

Clerical officer:schedule
next appt
(1 min)

Patient Leaves

Yes (?%)

Pharmacy visit
(5-10 mins)

Baseline doctor visit

Yes (20%)

No (80%)

»
<

Social worker?

No (20%)

Social worker visit
(60 mins)

Yes (12%)
Dietician?

No (88%)

Dietician visit
(30-45 mins)

Yes (?%)
On ART attime of visit?

No (?%)

Clerical officer:schedule
next appt
(2 min)

Patient Leaves

Pharmacyvisit
(5-10 mi
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