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This paper presents a comparative analysis of Outpatient Parenteral Antimicrobial Therapy (OPAT) struc-
tures and delivery options across different countries. OPAT, a cost-effective alternative to inpatient care
for patients requiring IV antimicrobial therapy, has demonstrated multiple benefits such as patient satisfac-
tion, economic cost savings, and reduced hospital-acquired infections. Despite these advantages, there is
considerable international variation in OPAT use and implementation. By examining the OPAT structures
of multiple countries, we aim to identify areas of variation and explore opportunities for expansion and

improvement of OPAT services.

Introduction

Outpatient parenteral antimicrobial therapy (OPAT) refers to the
administration of IV antimicrobials in an outpatient setting.
OPAT can be either a transition state from an initial inpatient ad-
mission or be entirely outpatient based depending on clinical
circumstances.’

OPAT first became a mainstream concept in the 1970s in the
USA as an option for patients who required IV antimicrobials
but lacked medical insurance cover. Hospital systems soon rea-
lized the advantages of OPAT in reducing costs for patients who
were well enough to be at home.!

The benefits of an OPAT programme are multilevel. From a pa-
tient perspective it avoids the need for admission, and multiple
studies have demonstrated significant patient satisfaction.?
Patients are often able to return to school, work or home duties,
bringing societal-level economic benefits.’

From a hospital perspective, OPAT can create additional
healthcare capacity with early discharge and admission avoid-
ance, saving bed days and improving patient flow.* OPAT dra-
matically reduces the cost of care associated with complex
infections.>® It also reduces over-investigation, for example
unnecessary daily laboratory investigations.” Importantly,
OPAT also reduces the risk of complications such as the acqui-
sition of hospital-acquired infection, and exposure to MDR or-
ganisms (MDROs).

Despite the multiple benefits, there is international variation
in the use and availability of OPAT. This paper seeks to outline
current OPAT structures across a selection of countries with
published service data and explore the opportunities for the ex-
pansion and improvement of OPAT. The list of countries is not

exhaustive, but countries were selected to illustrate the differ-
ing methods of OPAT delivery across the main types of health-
care systems. Included countries are highlighted in Figure 1,
with Table 1 highlighting selected OPAT characteristics of the
featured countries.

Methods

Study design and data sources

This study utilized a mixed-methods design to compare OPAT across mul-
tiple countries. The study drew on a range of data sources, including a sys-
tematic review of the literature, personal communication with healthcare
providers, and official health data from the Organisation for Economic
Co-operation and Development (OECD).

Sample selection and data extraction

The systematic review of the literature was conducted using the
PRISMA guidelines. The search strategy included the terms ‘outpatient
parenteral antimicrobial therapy’, ‘OPAT’, ‘hospital in the home’ and
‘home antibiotics’. There was a date restriction of September 2023 ap-
plied to search results. The inclusion criterion was studies that reported
on the use of OPAT within an individual or multiple countries. Data were
extracted from eligible studies on OPAT indications, service delivery, pa-
tient populations, treatment regimens, and outcomes where available.
Non-English sources were included in this study and were translated
into English using Google Translate.

OPAT practice guidelines from the USA (published by the Infectious
Diseases Society of America), the UK (published by the British Society
for Antimicrobial Chemotherapy; BSAC) and from Ireland (published by
the Infectious Diseases Society of Ireland) were also used as reference
documents 810
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Figure 1. Countries featured in this review by type of OPAT programmes.

Personal communication with healthcare providers in featured coun-
tries was used to supplement the data obtained from the systematic re-
view. Healthcare providers with experience in OPAT delivery from different
countries were identified through professional networks and questioned
on factors influencing OPAT delivery, including organizational structures,
funding models and regulatory frameworks.

Data on healthcare infrastructure, funding models and other relevant
factors were obtained from the OECD Health Statistics database.* This
database provides a comprehensive set of indicators on health and
healthcare systems across multiple countries.

Data analysis

The data obtained from the literature review, personal communication
and OECD database were analysed using a thematic analysis approach.
The data were organized into themes related to the delivery of OPAT
across different countries, including organizational structures, funding
models and regulatory frameworks. The data were then compared and
synthesized to identify similarities and differences in OPAT delivery across
different countries.

In order to systemically compare international variation in OPAT pro-
grammes we chose aspects of OPAT care that are considered benchmarks
or best practice as previously proposed within the concept of the ‘OPAT
Bundle’:'? patient selection; infection specialist involvement; patient/

family education; care transition; outpatient monitoring; and OPAT pro-
gramme measures.

Variances in OPAT structure
Centralized programmes
Ireland

The Irish national OPAT programme was established in 2013 and
is a centralized system coordinating patients’ OPAT care.'® It ac-
cepts referrals from all public hospitals within the Republic of
Ireland. The service is entirely funded by the Irish Health
Service Executive (HSE) and provided free of charge to all users.
Primary care doctors can make referrals, but this mechanism is
not widely used. Prior to the establishment of the national pro-
gramme, OPAT services were provided on an ad hoc, per-hospital
basis without standardization of practice.**

Over half of the population of Ireland also avail themselves of
private health insurance;'* there are three fully private providers
who do not use the national centralized system but provide care
in line with national guidelines.*>’
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OPAT bundle/guidelines contents

Table 1. Continued
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1000
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Programme

Patient

and
monitoring guidelines education

involvement
mandated

Health system financing

National registry

measures

OPAT structure

79.1

8

OPAT covered by statutory health

No

Yes

Yes

Yes No®

Yes

Germany Pilot programme

insurance held by all residents
Free of charge to all users

No but combined  Mixed public/private Mandatory

60
80

2.09

No

No

Yes
Yes

Yes

No

Yes
Yes

Yes
Yes

Decentralized

Brazil

2.5

Yes

Singapore Decentralized

health savings account

data across
hospitals

9Using ISDA guidelines.

®Regional HITH guidelines on behalf of regional health, e.g. Queensland Health.

Hospital-administered OPAT (H-OPAT) is delivered by nurse-led
community intervention teams, which are predominantly HSE
teams, although in some geographical areas the service is provided
by private providers contracted to the HSE. Self-administered OPAT
(S-OPAT) is where the patients, or their carers, administer the anti-
microbial(s). All patients are reviewed on a weekly basis by the pre-
scribing team as per the Irish guidelines, in keeping with the OPAT
bundle.'*?

Accurate national-level summary data incorporating all
OPAT referrals is collated by the National Programme, some-
thing unique compared with other countries. These registry
data are now 10 years old and provides a valuable insight
into national prescribing patterns. Since the inception of the
registry from 2013 to 2023, there have been 17 558 patient epi-
sodes over 42 health centres. This corresponds to over 292 860
OPAT treatment days. The Irish health system operates at a
high percentage of occupied bed capacity, which may explain
the relatively high use of OPAT comparative to Ireland’s popula-
tion (5.1 million).*®

The Irish OPAT system has fully operationalized the concept
of the OPAT bundle. Patient-specific factors such as physical, so-
cial and logistic criteria form part of the initial assessment.*°
Patients must be seen and assessed by an infection specialist
both before and during OPAT. This forms part of the care transi-
tion pathway and also ensures that antimicrobial stewardship is
a core component of the OPAT programme.'° Patient education
is of paramount importance, particularly for S-OPAT, and is part
of the OPAT assessment.*®

Finally, using the national registry, outcome measurement is
built into the programme, which acts as a valuable dataset to as-
sess OPAT success, as well as to identify areas for clinical and ser-
vice improvement.

Decentralized programmes

Brazil

The Brazilian healthcare system, Sistema Unico de Saude (SUS), is
a tax-funded universal system providing free healthcare services
to all citizens. Established in 1988, SUS is a decentralized system
with federal, state and municipal levels of management. It cov-
ers primary, secondary and tertiary care.'® Additionally, a private
healthcare sector coexists alongside SUS, offering services to
those who can afford private insurance or direct payments.

Home care is also a specific offering within SUS, but at present
it does not offer OPAT via this service.

OPAT appears to be a relatively new development in Brazil
based on the published literature, with the first pilot programme
initiated in 2013 but with rapid growth since. A recent national re-
view paper notes that within the public system, ambulatory care
units and day hospitals are the primary OPAT delivery mechan-
isms. Some private providers do operate OPAT within Hospital
at Home systems, although on a limited basis.?°

The Brazilian Infectious Diseases Society convened a group of
national experts in 2017 to determine national recommendations
for OPAT that were subsequently published by the society.” These
guidelines make similar recommendations to IDSA and incorpor-
ate all aspects of the OPAT bundle apart from outcome and regis-
try monitoring.
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There have been multiple papers showing the possible bene-
fits of OPAT to the Brazilian healthcare system, including saving
bed days and realizing benefit for antimicrobial stewardship.?#?3

Canada

In Canada, healthcare is funded through a decentralized health-
care insurance model and is administered at a provincial level, re-
sulting in a variety of care delivery approaches.”*

All Canadian citizens and permanent residents receive health-
care coverage for medically necessary hospital and physician ser-
vices, However approximately 66% of Canadians are also in
possession of private healthcare insurance.?’

There are currently very few published data on OPAT availabil-
ity and use in Canada. There is no national programme and avail-
ability seems to be through major academic teaching hospitals.
There are no reliable published data on overall national usage,
and studies appear to be limited to descriptions of individual in-
stitutional or regional programmes.?®?” When patients are dis-
charged on OPAT, the cost of other drugs and supplies is
guaranteed for public patients.?® This is likely a significant barrier
to the development of OPAT programmes.

For the individual Canadian hospitals that operate OPAT pro-
grammes, their published data show high levels of patient satis-
faction and cost savings, suggesting there is scope for the wider
expansion of OPAT services.??9 However, the lack of a formal na-
tional programme and national guidelines make an assessment
of OPAT use in Canada challenging.

Italy

Italy’s National Health Service automatically covers all citizens
and legal foreign residents. It provides free primary and inpatient
care. Co-payments are required for speciality visits and proce-
dures, as well as some outpatient drugs.®° There are 19 separate
regions and two autonomous provinces, which are responsible
for delivering care through over 100 local health units.*!

OPAT has long been established in Italy; however, it differs in
some respects to other European countries. Firstly, while OPAT
can be prescribed by a primary care doctor, there is a stipulation
that only doctors can administer the antibiotic in the patient’s
home. This is an obvious impediment to service expansion.>?
Furthermore, the number of antibiotics that can be prescribed
for community use is limited to a list authorized by the Italian
Medicines Agency.>®> A smaller list of reserved antimicrobials
can be administered in the community under specialist supervi-
sion for the continuation of tertiary-level care.*?

Italy was part of the now defunct International OPAT registry
set up by IDSA. A limited number of sites participated in the regis-
try and a number of publications arose demonstrating changing
trends of antimicrobial prescribing.®*

Within the scope of the literature search, there were no pub-
lished national guidelines containing programmatic or quality mea-
sures. However, there are clear efforts at antimicrobial stewardship
(AMS) via the controlled use of community antimicrobials.

Singapore

Singapore’s healthcare system is characterized by a unique blend
of public and private elements, emphasizing significant personal

responsibility through mandatory health savings accounts called
Medisave. The system is funded through a combination of gov-
ernment subsidies, individual savings and insurance. It provides
universal coverage with a significant degree of government requ-
lation to ensure accessibility and cost control.*®

OPAT services were first introduced to Singapore in 2002, and
since that time most of Singapore’s public hospitals have intro-
duced programmes on a decentralized basis.

The common model is one where patients attend outpatient
centres, although provision exists for homecare-based delivery
for patients with mobility issues.?’

Although OPAT in Singapore is decentralized, different aca-
demic hospitals have combined and published their data to
give an overview of its OPAT utilization. Singapore maintains a
combined outcomes registry, allowing for overall evaluation of
the service across the involved provider sites. Singapore has fully
implemented all aspects of the OPAT bundle.*®

An interesting aspect of Singapore’s OPAT programmes is that
the health system’s financing structure disincentivizes OPAT.
These programmes attract no subsidies and impose limitations
on Medisave usage. Despite these challenges, OPAT remains a
cost-saving practice. However, the current financing structure
likely limits the programme’s growth.?’

UK

The UK’s National Health Service (NHS) is a publicly funded health-
care system providing free medical care to residents at the point
of use. Established in 1948, it is funded through taxation and
managed by the Department of Health and Social Care. The
NHS is divided into four regional systems for England, Scotland,
Wales and Northern Ireland, each responsible for their own
healthcare services.

Despite the existence of the NHS, there is currently no centra-
lized OPAT programme in the UK. There are more than 80 services,
each offering OPAT, and until 2020 were voluntarily feeding infor-
mation into a centralized registry maintained by BSAC.>? All ser-
vices contributing to the database could compare their own
data with other contributing services at a national level. Use of
the registry was not compulsory, but it did deliver the most com-
prehensive picture of OPAT provision available nationally. The
registry system closed in March 2020 and was replaced with a
National Service Directory, which aims to provide a comprehen-
sive overview of OPAT services and key OPAT personnel.

Good practice guidelines for the use of OPAT were published in
2012.° These guidelines reflected the OPAT bundle but were tai-
lored to the NHS.

A recent paper published by BSAC gives an excellent over-
view of the current scale of the OPAT programme. Registry
data from 2015 to 2019 encompassing 27 481 patient episodes
across 57 health centres corresponded to over 442280 OPAT
treatment days.>® Currently services are offered primarily
through hospitals and on a much smaller scale within the pri-
mary healthcare network.“°

The NHS in Scotland, where health matters are devolved, are
currently developing their own national registry, which will collate
all details of care and outcomes across the country.**

An economic assessment comparing OPAT versus inpatient
care for six diagnoses extracted from the national registry data
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has shown that on average the cost of OPAT is 25%-50% less,
demonstrating potential economic benefits.*?

While the UK has incorporated many aspects of the OPAT bun-
dle into their national recommendations, there is no centralized
OPAT programme and therefore governance and oversight of
these practices lies within individual hospitals and primary health-
care networks who provide OPAT care.’ As there is no current man-
datory UK registry, collating national clinical outcome and
programme measures remains challenging.

USA

Despite being one of the first countries to offer OPAT services,
the current system in the USA is relatively fragmented owing
to the complex healthcare funding streams.*>** Healthcare
provision is heavily reliant on insurance coverage, resulting in
a mix of public and private providers, insurers and payers.
Public programmes exist, including Medicare for seniors and
Medicaid for low-income individuals.

The result is significant disparities in access to OPAT dependent
on health insurance. For approximately 60 million patients depend-
ent on the government-run national health insurance Medicare, re-
imbursement is only available for OPAT on days when a health
provider attends the home.*

Notwithstanding that, OPAT is widely used and advertised as a
patient-serving benefit. In 1997, IDSA published their first set of
OPAT guidelines and introduced an OPAT registry, which was dis-
continued 3 years later due to a lack of funding. At the time of its
operation, it contained information from 24 contributing sites in
the USA, detailing the care of more than 8000 patients who re-
ceived greater than 11000 antibiotic courses between 1997
and 2000. There is now no accurate up-to-date data on OPAT
usage although previous work suggested that annually approxi-
mately 250000 Americans receive OPAT.*®

Given the lack of systemically collected data in the USA, it is
difficult to assess national measures of compliance with a struc-
ture like the conceptual OPAT bundle. Certainly, the IDSA guide-
lines incorporate all aspects of the bundle and there are
multiple publications involving individual hospital OPAT pro-
grammes that demonstrate best practice within their own insti-
tutions.*”*® The loss of the national registry makes outcome
and programmatic assessment difficult, and its re-introduction
would be welcomed.*?

Hospital at Home
Australia

Australia’s healthcare system blends public and private services,
providing residents with universal health coverage through a na-
tional system called Medicare. Established in 1984, Medicare offers
free or subsidized treatment by healthcare providers and free care
in public hospitals. A substantial number of Australians also opt for
private health insurance.

OPAT was established in Australiain 1994 following a pilot pro-
gramme, Hospital in the Home (HITH); it has since become estab-
lished as a standard of care.”® OPAT services are funded by
Medicare with no additional cost to a patient.

Demand for OPAT is growing, and is being encouraged by the
Australian Department of Health.>! Between 2011 and 2017,

OPAT patient ‘admissions’ grew by almost twice the rate of all gen-
eral hospital admissions in a group of 20 principle referring hospi-
tals.>® For the 1 year period 2017-18, greater than 595000 OPAT
care days were delivered for public patients in Australia, account-
ing for over 5% of acute-care bed days.>>

Australia conducted an independent review of HITH services
in 2009, which concluded that as a well-established model of
care, HITH is safe, effective and highly valued by patients,
carers and staff.>*

There are no published national OPAT guidelines, however, in-
dividual states operating HITH programmes have considered
some aspects of the OPAT bundle.”* Guidelines for patient selec-
tion, education and care transition are clear; however, there is no
mandate to have infection specialist involvement. Additionally,
although there is a national HITH registry, the scope of these
schemes goes beyond OPAT, resulting in fewer programmatic as-
sessments, and no easily accessible data pertaining to OPAT spe-
cific outcomes.

France

The French healthcare system is a social health insurance sys-
tem.>® It provides comprehensive coverage to all residents
through mandatory health insurance, financed by employer
and employee payroll taxes.

Citizens have the freedom to choose providers and are reim-
bursed for a significant proportion of their medical expenses.
Optional private insurance is available to cover additional costs.
OPAT is included in the coverage provided by the statutory health
insurance system.

France began to offer OPAT services via hospital-at-home ser-
vices, L’Hospitalisation @ Domicile, in 1957.%° It should be noted
that French Hospital at Home services are broad-ranging and a
centralized service like that of the Irish system. While OPAT is a
significant service, it is fourth in terms of bed days saved after
complex dressing, enteral nutrition and complex nursing care
for patients with obesity.>” While the service is widely available
there is regional disparity of accessibility.>®

Arelatively unique feature of the French OPAT system is that
GPs reqularly utilize OPAT.>? The most up-to-date published
figures for 2017 show that almost 300000 bed days were
saved through OPAT, with a year-on-year growth of approxi-
mately 6%.°°

There have been limited studies of the cost effectiveness of
OPAT within the French system but the majority of the relatively
small studies to date demonstrate significant cost savings in
the range of €15000 per infective endocarditis patient and al-
most €45 000 per patient for the treatment of osteomyelitis.®*:¢2

Considering the French system through the lens of the OPAT
bundle, it performs well. There is a national federation of Hospital
at Home services, which conducts monitoring and issues guid-
ance for Hospital at Home activities, including OPAT patient se-
lection and education. However, there is no requirement for an
infection specialist to be involved nor is there national guid-
ance related to outpatient monitoring. Finally, while there is
a national Hospital at Home registry, the data published solely
pertain to admission avoidance. There is no published litera-
ture on national outcomes or quality indicators pertaining
solely to OPAT.>’
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Spain

Spain’s healthcare system is a universal public system known as
the Spanish National Health System [Sistema Nacional de Salud
(SNS)]. It provides comprehensive healthcare services to all re-
sidents free at the point of care, funded primarily through tax-
ation. The system is decentralized, giving regional governments
significant control over their healthcare services®® Within this
service, Spain’s Home Hospitalization Unit, founded in 1981,
provides OPAT in addition to other specialized hospital level
care at home. The service exists across Spain delivered by
over 100 home hospitalization units. OPAT is well established
in Spain and there are good national-level data for both its ef-
ficacy and cost-saving potential.®* Referrals are accepted
from both primary and secondary care. There is also an active
Society for Home Hospitalization, which organizes and presents
OPAT research. They have produced evidence and expert-based
guidelines with a view to standardizing OPAT care within Spanish
Hospital at Home settings.®®

Spain has an active OPAT registry that began in 2011. It was
conceived as a multicentre project but does not appear to con-
tain information from every participating Home Hospitalization
Unit.®® A significant study published in 2017 involving 1190 pa-
tients who received OPAT via a Home Hospitalization Unit demon-
strated reduced costs of up to 81%.°’

Spain has widely adopted the concept of the OPAT bundle
and consideration is given to all aspects of patient selection,
education and care transition. Infectious diseases is not a for-
mal speciality per se in Spain, but the society makes active ref-
erence to microbiological specialist involvement. The national
registry also publishes outcome data but outcomes are not lim-
ited to OPAT, which is just a component of the Hospital at Home
strategy.®®

Pilot OPAT programmes

Germany

The German healthcare system works on a mandatory insurance
model, where insurance, either statutory or private, is mandated
for all citizens and permanent residents. The statutory model
mandates inpatient, outpatient and prescription drug coverage
to German residents.®?

Due to a lack of statutory authorization, OPAT within Germany
can be subject to unfavourable reimbursement arrangements,
which is widely seen as a barrier to its wider adoption.”®
Compared with France, its nearest comparator nation, OPAT
is much less widely used. When it is used it tends to be for spe-
cified clinical conditions such as cystic fibrosis.

A pilot clinical trial in Cologne, Germany, commencing in
October 2019 but recently published, was set up to ascertain
the feasibility of OPAT provision on the basis that it is used very in-
frequently despite its benefits.”® Authors postulated this is due to
an inadequate knowledge of OPAT as a model of care, as well as
deficits in the outpatient care structure where OPAT is not re-
flected in the remuneration system. The study concluded that
OPAT can be safely and effectively provided and advised the cre-
ation of formal guidelines, financial and structural regulations,
and enhancement of multidisciplinary team engagement to en-
able the expansion of OPAT provision.”*

Discussion

Despite the documented efficacy and cost-effectiveness of OPAT,
there is wide intercountry variation in its use and uptake.

Healthcare system structures

The structure of the overall health system likely plays a role; there
is a probable drive to save bed days in countries such as Ireland
and the UK, which have a comparatively low number of beds
per 100000 population.’®”? By contrast, in countries such as
Germany, which have a low rate of bed occupancy use by inter-
national comparison, there is less likely to be intrinsic demand
to create bed availability.

Based on the literature, integration of OPAT within Hospital at
Home-type services, seems to also allow for the wider and broad-
er adoption of OPAT services in general.

Furthermore, the use of centralized OPAT programmes, where
they can be implemented within a health system, allows for fur-
ther systematic evaluation of services, and easier implementa-
tion of audit and quality improvement systems.

Variability in cost savings

The demand for cost savings may also contribute to OPAT de-
mand. In health systems that are publicly funded there is almost
always a greater demand for services than available supply. If a
system can safely and effectively treat a patient in their own
home, there is a strong financial incentive to generate savings
that can be used to finance other aspects of care, as well as
the moral perspective to maximize the use of public resources.

The cost savings in OPAT are largely generated through avoid-
ing inpatient stays. The cost of OPAT is variable depending on the
mode of administration chosen but can be minimal if options
such as patient self-administration of antimicrobials is explored.
There have been cost-effectiveness analyses published in most
of the countries outlined above, which all demonstrate OPAT as
a definitive cost-saving modality.>“*%:¢2 Cost savings are likely
to be greater in countries where inpatient care is relatively
more expensive such as the USA.°

A further significant financial and clinical benefit of OPAT is the
reduction in risk of healthcare-acquired infection.” By removing
a patient with an indwelling vascular access device from a ward
environment, their risk of acquiring an MDRO significantly re-
duces.”* MDROs are a significant cause of morbidity and substan-
tially increase healthcare costs.

Quantitative assessment

The lack of adequate national registers makes intercountry com-
parisons of OPAT difficult. There are survey data showing that
OPAT use is minimal in certain countries but the reasons behind
this have not been directly explored.*®

However, in countries such as Ireland, and to a lesser extent
France, where there are published usage data, we do know that
there is intracountry variation. In Ireland and France, there are
geographical variations in OPAT use, which need to be addressed
to provide equity of access across the population.®®

Thereis alack of peer-reviewed data specifically related to the
equity of access to OPAT care, but it is reasonable to assume that
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prescriber knowledge, comfort and experience of OPAT are likely
drivers of use.

Clinical efficacy

When it comes to the clinical efficacy of OPAT, there are limited
studies looking at performance within individual centres and dir-
ect country-level comparisons. The only published direct country
comparison comes from work derived from the now defunct
international OPAT registry commenced by IDSA. The ability to
draw international comparisons are limited by the dominance
of the 24 US sites compared with 8 and 3 in Italy and the UK, re-
spectively. There was no significant difference in clinical outcome
in this limited comparison but a large difference in the average
duration of OPAT therapy, with a 56 day average in Italy, 22.5 days
in the USA and 19.9 days in the UK.”®

AMS and OPAT

AMS is an increasingly important aspect of modern healthcare.
With the expansion of OPAT, there is a need to incorporate
good AMS practice into patient care. While ideally an antibiotic
should be prescribed in terms of direct susceptibility and most di-
rected spectrum, we do know that a large amount of prescribing
is done in terms of empirical coverage.’®

Looking across countries, many do not mandate infection spe-
cialist involvement; this is a clear lost opportunity for AMS.
However, there are examples of good AMS practice international-
ly that we identified, such as the requirement in Ireland to include
infection specialists in all OPAT decisions, and additional ap-
provals required for OPAT exceeding specific durations or the pre-
scription of antifungal therapy.

There is also a clear need to consider variations in prescription
duration in clinical practice internationally. As evidence mounts
that shorter durations of antimicrobial therapy are efficacious,
there is a need to ensure OPAT practitioners alter practice in keep-
ing with this evidence.””’®

There is also evidence that logistical factors contribute to the
provision of OPAT care.”® Analysis of the Irish national registry
data suggests that required frequency of administration likely
does play a role in antimicrobial selection.®® There is a need to de-
velop infusion delivery systems so that the most appropriate anti-
microbial choices can also be offered to OPAT patients, rather
than making a choice based on delivery frequency.

Moreover, the most common route of administration of OPAT
varies from country to country. For example, Italy has a very high
use of injectable medications for outpatient management. Over
53% of outpatient lower respiratory tract infections are treated
with parenteral antimicrobial treatment, compared with a rate
of 0.2% in the UK. Italy also makes greater use of intramuscular
injections.®! This may be because parenteral treatment is consid-
ered by the population to be a more effective treatment than an
oral option. These cultural and/or patient preferences have cost-
effectiveness implications, as well as considerations for the safe,
effective and cost-efficient delivery of OPAT.82#3

Complex outpatient antimicrobial therapy (COpAT)

Over recent years, COpAT has become a rapidly developing area
of practice. While the term COpAT does not specifically denote

oral or parenteral treatment, the literature in the area tends to
associate it with ‘oral only’ treatment.®* However, this definition
neglects the fact that traditional OPAT care itself is becoming
more complex. Data from the Irish registry shows that COpAT,
(defined as ‘the use of more than two antimicrobials and/or
OPAT exceeding 6 weeks in duration and/or the use of antifungal
or antiviral medications) has grown year on year, peaking at over
310 cases in 2022 (unpublished data).

While there is increasing evidence that shows equivalence
with oral and parenteral treatment for certain infections,®>° in
the era of MDROs, there will remain a cohort of patients for
whom IV therapy is the only available treatment.

Notwithstanding this, there is an undeniable trend and bene-
fit towards moving towards oral regimens as efficacy evidence
accumulates. Accompanying this is uncertainty around how
complex antimicrobial regimens can be safely and effectively
managed in the outpatient setting.

Given that OPAT has been proved to be a safe care model
across multiple jurisdictions, there are opportunities to use the
systems and safety measures in place for OPAT to provide follow-
up of patients on complex regimens.?’” The safety structures that
have emerged through OPAT delivery mean that patients being
treated with complex oral regimens could easily be facilitated
with current OPAT structures, whilst ensuring that patient educa-
tion, infection specialist involvement and regular follow-up and
monitoring become an immediate and standard part of COpAT
care. This is particularly important for drugs within the oxazolidi-
none and quinolone classes, often used within COpAT and which
offer oral antimicrobial coverage for common resistant organ-
isms. Non-infection specialists may not be aware of the potential
toxicities and complications associated with prolonged anti-
microbial usage, and it is therefore highly probable that for this
cohort of patients they would be best served by integrating
COpAT within existing OPAT services.

Limitations

In many jurisdictions, the lack of use or existence of an OPAT
registry required to effectively compare within and between re-
gions and nations is a significant challenge to comparative re-
view. While multiple countries chosen in this analysis are not
comparable in terms of population size or density, or geographic-
al distribution of population, many similar countries are difficult
to compare due to a lack of publications or availability of
national-level published data. There is a lack of publications
from countries in South and Central America, Africa, Oceania
and Asia, which shows there is a need for an accurate up-to-date
assessment of the current and actual use of OPAT internationally
to gauge the scope for wider adoption and quality improvement.

Because of our search strategy, papers relating to outpatient
antimicrobial therapy outside of the home and outside of the out-
patient department, e.g. primary care centres, pharmacy, may
have been missed.

Itis possible that the real-life implementation of OPAT in many
regions and the documented implementation of OPAT in the lit-
erature varies significantly. Furthermore, in terms of the health-
care providers who contributed to the paper, it is possible that
there was a source of bias, for example those who contributed
were experts in OPAT provision.
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Conclusions

This paper has highlighted significant international variations in
OPAT structures, delivery options and usage, emphasizing the
need for further examination, standardization and improvement
of these programmes. Factors contributing to these variations in-
clude healthcare system structures, cost-savings demands and
regional differences. There is also a clear need to integrate AMS
within any OPAT or Hospital at Home strategy. Comprehensive
registries and well-designed clinical trials are needed to facilitate
intercountry comparisons and determine optimal treatment
durations for multiple infections.

COpAT will most likely continue to increase in the future, and
integration of this delivery mechanism should be considered in
all countries that operate an OPAT programme.

By identifying areas of variation and exploring opportunities
for improvement, we can enhance patient outcomes, reduce
healthcare costs, and optimize resource utilization. Future re-
search should focus on creating adaptable and scalable OPAT
models that can be applicable across different healthcare sys-
tems, such as the OPAT care bundle, thereby maximizing the po-
tential benefits of outpatient antimicrobial therapy for patients,
hospitals and wider society.
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